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K.M. Sellamuthu*, C. Mayilswami, A. Valliammai and S. Chellamuthu

*Department of Soil Science and Agricultural Chemistry,
Water Technology Centre,
Tamil Nadu Agricultural University, Coimbatore - 641 003

To assess the ground water quality and its suitability for irrigation, a study was carried out
during April and June 2010 in Parambikulam Aliyar Basin, Tamil Nadu. Ground water samples
were collected from open wells, bore wells and dug cum bore wells in the Parambikulam
Aliyar Basin and their quality parameters were assessed. pH values ranged from 6.6 to 8.6;
electrical conductivity values were ranged from 0.29 to 6.80 dSm*and most of the samples
were under medium salinity class (Cz) (48.57%). Calcium, magnesium, sodium and potassium
content ranged from 0.40 to 13.36 m.e L, 1.04t0 26.16 m.eL?, 0.80to 25.48 m.e L* and 0.05 to
2.52 m.e L'respectively. Most of the samples were found to be magnesium dominating and
magnesium exceeds the calcium content in most of the water samples both during April and
June 2010. Magnesium toxicity will be exhibited in continuous use of water to crops. Carbonates,
bicarbonates, chloride and sulphate concentration varied from 0.0 to 4.00 m.e L', 0.80 to 12.80
m.e L, 1.20 to 45.20 m.e L*and 0.02 to 7.97 m.e L? respectively. The sequence of cations
were found in the order of Na* >Mg? >Ca* >K* and anions followed the sequence of CI"> SO,?*
>HCO, >CO,”. Total hardness in the study area varied from 6.26 to 140.66 m.e L*. Most of the
samples were deficient of Ca and Mg category during both the seasons. RSC values varied
from 33.12 to 8.56 meL™and most of the samples are coming under safe category (71.43% -
80.0 %). Residual sodium bicarbonates also come under safe category. SAR values ranged
from 0.49 to 13.21 and all the samples were found to be low sodium category (Si1). There is no
sodicity problem exist among the irrigation waters. In the present study, Permeability Index
ranged from 26.49 to 101.59 and majority of the samples exhibited that there is no permeability
hazard.
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Deterioration of irrigation water quality is mainly
anthropogenic through variety of industries.
Contamination of the river has increasingly become
a serious problem in many of the river basins of the
State. River basins like Palar, Tamirabarani, Cauvery,
Noyyal, Bhavani and Amaravathy face serious
pollution problems due to industrial effluents.
Industrialization caused series of problems relating
to environmental pollution. The problems relating
to the disposal of industrial solid wastes are
associated with lack of infrastructural facilities and
negligence of industries to take proper safe guards.
The large and medium industries located in
identified industrial areas have some arrangements
to dispose solid wastes. However, the problem
persists with small-scale industries. The industries
are discharging their effluents directly into the water
bodies or land. This may lead to indirect effect on
environmental concerns of the basin and also cause
serious problems to the aquatic life.

Industries like dairy unit, rubber factory, paper
boards, spinning mill, pesticide units, soya factory,
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tea, Sugar factory, Vegetable oil, Chemicals, Cotton
mills, Hatcheries, distilleries are located in the
basin. Cottage industries like appalam production,
cane furniture, country bricks and pottery are also
done in the basin. The requirement of water for large
and medium scale industries is taken as 2500 cum
per day based on the norms prescribed by Director
of Industries and Commerce department. The
Municipalities and Panchayats along the bank of
the river are letting the raw sewage directly into the
water bodies.

Ground water quality is affected due to the
discharge of poor quality water from various
industries and urban waste water to the natural water
courses. It leads to deterioration of ground water
quality. Irrigation of poor quality water through the
extraction of ground water from deep aquifers leads
to salinisation of the agricultural soils. The
impounded surface water from Upper Aliyar is also
very soft with low mineral matter content but however
shows somewhat higher figures compare to other
dam sources. Surface water is getting contaminated
due to coconut fibre soaking. The ground water
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quality is generally alkaline with pH values ranging
from 7.2 to 9. The poor quality of water is noted in
Unjavelampatti, Chinnapoolanginar, Dhali,
Udumalpet and Poosaripatti villages. The highest
value of EC of >8.0 dSm? is observed in
Chinnapoolanginar. (iamwarm.gov.in/Environment/
annexures.pdf). Small towns are discharging the
sewage directly into the drains and streams nearby.
Majority of the villages are not having any proper
drainage system. The sewage from the houses is
opened out into the roads through small channels.
Hence, an estimate on extent of quality of irrigation
water will give a real picture for adopting
management strategies for remediation.

Materials and Methods
Study area

There are about 34 river basins in Tamil Nadu
which are grouped into 17 major river basins Out of
17 river basins, many basins are water deficient
and some have surplus water (ENVIS, 2007).
Parambikulam-Aliyar basin is located in the south
western part of the Peninsular India, and covers
area in Kerala and Tamil Nadu States. Aliyar river
rises in the eastern slopes of Anamalai hills of the
Western Ghats in Coimbatore district is at an
elevation of 2250 m above MSL and flows in the
north-westerly direction on its 45 km run from its
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Fig. 1 Map showing the study area of PAP basin (Source:Anonymous, 2006).

origin. A tributary namely the Palar river joins this
river on its right bank traversing by an other 15km
west wards, it enters the Palaghat district of Kerala
State through Palghat gap. Parambikulam river and
Sholayar river are the tributaries of the Chalakudi
river (flowing in Kerala State). It has its origin from
the western slope of Anamalai hills of Western Ghats
and flows in west — south westerly direction.
Parambikulam-Aliyar river basin has an undulating
topography with maximum contour elevation in the
plain is 300m and the maximum spot height in the
plain is 385m above MSL. One third of the basin
area (822.73 sq.km) is covered with hills and dense
forest cover. The total area of PAP basin is 2388.72
sqg.km. This basin is bounded in north and east by

Cauvery basin, south and west by Kerala State. This
basin area lies (except the ayacut area) within the
coordinates of between 10° 10’ 00" N to 10°57°20"
and 76°43’00" to 77° 12’30" E (Anonymous, 2006).

Thirty five water samples were collected from
open wells, dug cum bore wells and bore wells and
analysed for various chemical parameters. The
water samples were analysed for quality parameters
as per the standard procedure given by Richards
(1969). Classification of quality of irrigation water
was done as per standard procedures. Residual
Sodium Carbonate (RSC) was classified as per
Eaton (1950) and Wilcox, et. al. (1954) and salinity
and sodicity classes were classified as per
Richards (1969). Residual Sodium Bicarbonate was



calculated and classified based on Gupta and Gupta
(1987). The results were also interpreted as per
Ayers and Westcot (1994) where the quality of
irrigation water was interpreted based on the degree
of salinity, salinity and SAR to judge infiltration
problems on soils and toxicity of ions.

EC and Sodium Adsorption Ratio (SAR)

EC and SAR were classified based on salinity
and sodicity classes as per Richards (1969). SAR
is calculated as follows.

Na*
SAR = ———
Ca? + Mg 2+

\ 2

Where Na*, Ca*, Mg? are concentrations of
respective ions in m.e L?

Magnesium hazard

Magnesium hazard was calculated by Mg? to
Ca* ratio (Richards, 1969). If the value is <1.0,
classified under non hazardous and the value
exceeds 1.0 under hazardous category.

Total Hardness

Hardness is an indication of the amount of
calcium and magnesium in the water and is
expressed as m.e of CaCOs L?, or parts per million
CaCOs. The amounts of these two elements in
irrigation water are variable. Water with hardness in
the range of 100 to 150 mg CaCQ Lis considered
desirable for plant growth. Plants tolerate high levels
of these elements, so toxicity is not normally a
problem. However, excessive hardness may cause
foliar deposits of calcium or magnesium carbonate
under overhead irrigation. Soft water (<50 mg CaCOs
L*) may need additional calcium and or magnesium
over and above that supplied by typical fertilizers to
achieve good plant growth.

Residual Sodium Carbonate (RSC)
RSC was calculated as per Eaton (1950).
RSC=(CO,* + HCO,) - (Ca* + Mg?)
Where CO:',HCOS',CaZﬂMg2+ are concentrations
of respective ions in m.e L™

Wilcox et. al, (1954) classified the water based
on RSC values as Satisfactory (< 1.25 me L7%),
Marginal (1.25 - 2.5 me L?) and Unsatisfactory (>
25melL?).

Residual Sodium Bicarbonate (RSBC)

RSBC was calculated as HCOs — Ca and
classified as satisfactory ( < 5 me L?), marginal (5-
10 me L) and unsatisfactory (> 10 me L?) as per
Gupta, (1983). When rainfall is appreciable, the
effective salt balance is zero. High values of EC and
SAR would reduce the suggested permissible
limits. Higher water table and poor drainage which
may also reduce the permissible limits.
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Permeability index

Permeability index or Doneen’s Permeability
Index was calculated as per Doneen, (1966) as
follows.

Permeability _
Index Ca? +Mg?% +Na*

Na* + (HCO;)¥?
7#xloo

Where HCO,, Ca*, Mg*, Na*are concentrations
of respective ions in m.e L™

The index varies with soils having different initial
permeability.

Results on Ground Water Quality of
Parambikulam Aliyar Basin

Salinity (EC)

Electrical conductivity values were ranged from
0.3 t0 5.19 dsm*and 0.29 to 6.80 dsm*during April
and June 2010 respectively. The samples were
classified under USSL classification (Richards,
1969).Most of the samples come under medium
salinity class (Cz) (48.57%) followed by low salinity
class (Ci), very high salinity class (C4) and high
salinity class (Cs) with 28.57, 14.29 and 8.57 per
cent respectively in both seasons.

Table 1. Classification of irrigation water quality
based on EC values

EC Category No. of Frequency
(dS/m) samples (%)
<0.25 Low Salinity Class (C1) 10 28.57
0.25-0.75 Medium SalinityClass (C2) 17 48.57
0.75-2.25 High Salinity Class (Cs) 3 8.57
>2.25 Very High Salinity Class (Cs) 5 14.29

pH

Natural waters will be having the pH values from
6 to 8.5. The water with pH values >8.5 may contain
appreciable amount of sodium carbonates and
bicarbonates. pH values ranges from 7.0 to 8.6
during April 2010 and 6.6 to 8.4 during June 2010.

Table 2. Classification of irrigation water quality
based Mg/Ca ratio

Mg/Ca April-10 June-10
ratio No.of  Frequency No.of  Frequency
samples samples
<1 3 8.57 4 11.43
>1 32 91.43 31 88.57
Cations

The samples were analysed for cations like
calcium, magnesium, sodium and potassium.
Calcium content ranged from 0.4 to 10.08 m.e L*
and 0.64 to 13.36 m.e L* during April and June 2010
respectively. Magnesium content varied from 1.04
to 19.12 m.e L'*and 1.2 to 26.16 m.e L*during April
and June 2010 respectively. Sodium content was
observed between 1.03 to 25.48 m.e L* and 0.80 to
22.39 m.e L* during April and June 2010 respectively.
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Potassium content varied from 0.10 to 2.52 m.e L*
and 0.05 to 1.09 m.e L*during April and June 2010
respectively. Most of the samples were found to be
with magnesium dominating water. Magnesium

Table 3. Classification of irrigation water quality
based on chloride content

Cl(m.e.L?) April-10 June-10
No.of Frequency No.of Frequency
samples samples
<5 Excellent 17 48.57 16 45.71
5to 10 Good 8 22.86 12 34.29
>10 Injurious 10 28.57 7 20.00

exceeds the calcium content in most of the water
samples both during April and June 2010.
Magnesium toxicity will be exhibited in continuous
use of water to crops.

Anions

Anions like carbonate, bicarbonate, chloride and
sulphate were analysed in the water samples
Carbonates varied from Nilto 4.0 m.e L'*and Nil to

Table 4. Classification of irrigation water quality
based on total hardness

Total April-10 June-10
Hardness No.of  Frequency No.of  Frequency
samples samples
<50 34 97.14 32 91.43
>50 1 2.86 3 8.57

3.2 m.e L*during April and June 2010 respectively.
Bicarbonates found to dominate and it ranged from
0.80t0 12.80 m.e L* and 1.6 to 12.8 m.e L*during
April and June 2010 respectively. Chloride

concentration varied from 1.2 to 36.4 m.e L* and
1.2 to 45.2 m.e L* during April and June 2010
respectively. Sulphate concentration varied from
0.02 to 7.31 m.e L*and 0.02 to 7.97 m.e L*during
April and June 2010. Chloride concentration in
irrigation water classified as excellent (<5 m.e L?)
Good (5-10 m.e L) and injurious (>10 m.e L*). Most
of the samples (48.57% during April 2010 and
45.71% during June 2010) come under excellent
category. Considerable number of samples (28.57
% during April and 20.0% during June) were under
injurious category remaining under good category.

Total Hardness

Total hardness in the study area varied from 6.26
to 103.59 m.e L* during April and 8.03 to 140.66 m.e
L* during June 2010. Most of the samples come
under deficient of Ca and Mg category during both
seasons.

Residual sodium carbonate (RSC) and Residual
sodium bi carbonate (RSBC)

RSC values varied from -25.6 to 8.56 meL*
during April 2010 -33.12 to 7.2 meL*during June
2010. RSC values were classified as safe (<1.25),
moderate (1.25-2.5) and unsafe (>2.5). Most of the
samples are coming under safe category (71.43%
during April 2010 and 80.0 % during June 2010).
Residual sodium bicarbonates come under safe
category.

Sodium Adsorption Ratio (SAR)

SAR values ranged from 0.96 to 13.21 during
April 2010 and 0.49 to 11.19 during June 2010. All
the samples come under low sodium category (S
< 10). There is no sodicity problem exist among the
irrigation waters.

Table 5. Classification of irrigation water quality based on RSC and RSBC

RSC April-10 June-10 RSBC April-10 June-10
(m.eL?) No.of  Frequency No.of Frequency (m.eL?) No.of  Frequency No.of Frequency
samples samples samples samples
<1.25 25 71.43 28 80.00 <5 30 85.71 29 82.86
1.25-2.5 5 14.29 1 2.86 5-10 5 14.29 5 14.29
>2.5 5 14.29 6 17.14 >10 0 0.00 1 2.86

Permeability Index

The soil permeability is affected by long term
use of irrigation water. Sodium, calcium, magnesium
and bicarbonate content of the soil influence it.
Doneen evolved a criterion for assessing the
suitability of water for irrigation based on the
permeability index. Accordingly, waters can be
Table 6. Classification of irrigation water quality
based on SAR

SAR / Category No. of Frequency
SCAR samples (%)
<10 Low Sodium Class (S1) 35 100.00
10-18  Medium Sodium Class (S2) 0 0.00
18-26  High Sodium Class (Sa) 0 0.00

>26 Very High Sodium Class (Sa4) 0 0.00

classified as class |, Class Il and Class Il orders.
Class | and Class Il waters are categorized as good
for irrigation with 75% or more maximum
permeability. Class Il water are unsuitable with 25%
of maximum permeability. In the present study
Permeability Index ranged from 27.78 to 101.59
during April and 26.49 to 89.14 during June 2010.
Majority of the samples exhibit no permeability
hazard.

Conclusion

Thirty five water samples were collected from
Parambikulam Aliyar basin from open wells, bore
wells and dug cum bore wells and anlaysed for
chemical properties like EC, pH, cations and anions.



Table 7. Results of water quality parameters analysed during April 2010 and June 2010

EC (dSm™) pH Cco HCO Cl SO Na K Ca Mg Total RSBC RSC SAR Permeability Mg/Ca EC SAR
sl. mel)  (meld (me LY (m.e (') (me LY (me LY meld)  (meldy A mer? (mel™ Index class class
N Apr Jun Apr  Jun Apr Jun  Apr Jun Apr Jun Apr Jun  Apr Jun Apr Jun  Apr Jun Apr  Jun Apr Jun Apr Jun Apr Jun Apr  Jun Apr Jun Apr Jun Apr Jun

-10 -10 -10  -10 -10 -10 -10  -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10  -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
1 1.24 1.48 7.70 7.30 3.20 3.20 1.20 3.20 5.60 6.40 0.90 0.84 583 6.62 0.17 0.16 216 1.04 352 6.00 19.83 2720 -096 216 -1.28 -0.64 3.46 3.53 60.16 6156 1.63 577 C2 S1
2 1.54 162 830 790 240 320 640 840 640 480 014 011 935 10.88 024 029 0.80 144 424 384 19.38 1934 560 6.96 3.76 6.32 589 6.70 8255 8526 530 2.67 C2 Sl
3 1.19 145 770 7.40 160 0.80 240 3.60 800 840 0.11 0.05 544 630 0.18 0.18 248 208 4.00 504 2260 2586 -008 152 -248 -2.72 3.02 3.34 5865 61.08 1.61 242 C2 Sl
4 0.88 090 790 740 160 160 280 440 440 360 002 0.02 522 413 010 005 096 208 152 320 8.63 1832 1.84 232 192 0.72 4.69 254 8952 66.18 158 154 C2 S1
5 0.93 1.09 830 840 1.60 240 440 680 320 320 013 003 383 525 045 046 120 0.80 4.80 536 22.68 2398 3.20 6.00 0.00 3.04 221 299 60.29 6886 4.00 6.70 C2 S1
6 121 128 790 760 080 160 7.20 4.00 6.00 600 018 027 731 597 098 050 168 128 4.80 4.80 23.88 2288 552 272 152 -048 4.06 3.42 7246 66.14 2.86 3.75 C2 S1
7 1.79 1.80 7.80 7.20 0.80 0.00 2.00 3.20 10.80 10.00 0.33 0.08 552 354 032 022 424 272 424 744 2798 3730 -224 048 -568 -6.96 268 157 4952 3889 1.00 2.74 C3 S1
8 1.19 147 820 7.70 400 160 160 640 360 560 1.05 152 557 963 025 015 128 0.64 3.60 4.00 17.96 1800 0.32 576 0.72 336 356 6.33 6539 8522 281 6.25 C2 S1
9 0.61 0.76 820 7.60 160 0.80 520 480 1.60 200 008 0.05 289 206 012 015 0.88 104 400 4.16 18.60 1966 4.32 3.76 1.92 040 1.85 1.28 66.55 5853 4.55 4.00 C1 S1
10 215 167 860 790 240 0.80 6.40 7.20 12.00 800 328 217 1399 991 252 106 1.04 0.88 7.36 6.00 32.78 2680 5.36 6.32 0.40 112 6.83 534 7378 7500 7.08 6.82 C3 S1
11 0.73 094 7.60 7.20 1.60 0.80 2.00 4.00 4.40 4.80 0.03 0.36 383 3.62 0.15 0.12 160 3.20 256 296 14.50 2014 040 0.80 -056 -1.36 2.66 2.06 6566 5747 1.60 093 Cl1 S1
12 172 169 790 700 3.20 0.00 1.20 520 1240 10.00 0.83 044 1211 876 051 046 112 200 4.72 3.60 22151976 0.08 3.20 -1.44 -040 7.09 523 7357 7688 4.21 180 C2 S1
13 0.79 029 780 7.50 240 0.00 4.00 200 240 160 065 038 825 137 018 009 080 072 104 152 6.26 8.03 3.20 128 456 -0.24 860 1.3010159 77.15 1.30 211 C2 S1
14 0.64 092 7.70 7.10 0.80 0.00 2.80 4.80 3.60 3.60 0.17 041 283 240 0.23 022 136 248 3.04 312 15.86 1899 144 232 -080 -0.80 191 1.43 6227 5739 224 126 Cl1 S1
15 0.96 153 730 6.90 0.80 0.00 1.20 1.60 8.00 14.00 0.09 0.03 387 6.39 0.19 0.27 280 5.04 352 344 2143 2670 -160 -3.44 -432 -6.88 218 3.10 4873 5148 1.26 068 C2 S1
16 4.24 425 840 764 320 240 1280 12.80 14.40 10.80 3.28 4.00 25.48 2239 0.74 051 288 144 456 6.56 2590 3050 9.92 1136 8.56 7.20 13.21 11.19 88.27 8545 1.58 456 C4 S1
17 254 275 820 6.70 320 0.80 200 7.20 1840 1200 115 1.23 1127 330 0.32 023 288 464 9.68 1400 46.89 6900 -0.88 256 -7.36 -10.64 4.50 1.08 53.24 2729 3.36 3.02 C4 S1
18 1.08 138 790 750 080 160 320 360 680 800 013 006 370 592 113 1.09 184 184 3.60 4.48 19.36 2297 136 1.76 -1.44 -1.12 224 333 6005 6386 1.96 243 C2 S1
19 286 331 770 6.60 160 0.80 400 480 1480 1760 6.09 7.20 1462 1493 034 022 400 464 8001032 42805391 0.00 0.16 -6.40 -9.36 597 546 6243 5727 2.00 222 C4 S1
20 143 142 7.00 685 0.00 0.00 1.60 240 840 920 297 303 262 204 029 019 528 520 6.08 632 38.13 3891 -368 -280 -9.76 -9.12 1.10 0.8527.78 2649 115 122 C2 S1
21 0.59 082 780 7.07 160 160 200 400 240 240 008 0.05 138 194 049 034 112 112 296 3.68 1494 1789 0.88 288 -048 080 0.96 1255116 5845 2.64 329 Cl1 Sl
22 0.30 035 770 742 160 080 080 240 160 120 002 0.09 103 081 024 006 104 160 104 120 6.86 892 -024 0.80 0.32 040 1.01 0.68 61.94 6534 1.00 0.75 Cl1 S1
23 1.82 197 740 670 0.80 0.00 240 4.00 10.80 1040 091 069 845 601 024 031 4.08 344 344 464 24302762 -168 056 -432 -408 436 299 6261 5684 0.84 135 C3 S1
24 172 159 790 690 080 0.80 240 4.00 12.00 880 155 1.77 389 214 027 012 280 376 9.68 840 46.69 4384 -040 024 -928 -7.36 156 0.87 3321 2895 3.46 223 C2 S1
25 055 076 770 7.48 160 080 440 520 240 160 013 041 335 153 025 006 096 120 288 440 1421 2104 3.44 4.00 216 0.40 242 0.91 75.77 5344 3.00 367 Cl S1
26 0.46 0.73 780 7.24 0.80 0.00 3.60 480 1.20 2.00 011 013 135 080 027 0.06 0.80 120 2.64 424 12822038 280 360 096 -0.64 103 0.49 67.81 4797 3.30 353 Cl1 S1
27 073 095 780 7.36 160 160 480 600 280 200 003 0.06 416 286 026 008 088 152 3.04 440 1466 21.84 3.92 4.48 248 168 297 1.66 7860 6048 3.45 289 Cl S1
28 114 115 750 7.70 0.80 0.00 2.00 3.60 8.40 7.20 0.10 0.23 458 314 033 033 176 3.04 432 448 2211 2597 0.24 056 -3.28 -3.92 263 1.62 56.24 4727 245 147 C2 Sl
29 043 055 7.40 7.50 0.80 0.80 240 280 1.60 1.60 011 031 134 097 026 0.08 1.28 192 208 208 11.73 1333 1.12 088 -0.16 -0.40 1.04 0.69 6150 5322 1.63 108 Cl1 S1
30 0.70 1.08 750 7.09 0.80 0.80 240 360 480 480 009 014 235 241 027 013 176 3.68 3.20 4.00 17.52 2560 0.64 -0.08 -1.76 -3.28 149 1.23 53.33 4268 1.82 1.09 Cl S1
31 352 281 766 7.83 0.80 160 560 640 1360 11.20 7.31 6.84 1547 16.40 094 096 112 152 9.68 7.84 42.49 3594 4.48 488 -440 -1.36 6.66 7.58 67.90 7349 8.64 516 C4 Sl
32 098 095 775 7.96 160 080 6.40 720 280 360 006 0.06 698 7.07 051 053 040 072 288 352 1281 1623 6.00 6.48 4.72 376 545 4.85 9269 8623 7.20 489 C2 S1
33 5.19 6.80 7.36 7.62 0.80 160 280 4.80 36.40 4520 7.28 7.97 18.30 20.22 050 0.50 10.08 13.36 19.12 2616 103.5914066 -7.28 -8.56 -25.60 -33.12 1.82 1.51 42.04 3752 190 196 C4 S1
34 1.06 0.73 758 7.83 160 160 4.80 400 4.00 240 019 019 7.83 522 088 092 072 128 144 160 7.70 9.76 4.08 272 4.24 272 7,53 4.3510031 89.14 2.00 125 C2 S1
35 1.28 169 730 755 080 160 1.60 280 400 520 661 648 611 585 0.16 017 352 8.88 3.20 2.08 21.92 3073 -1.92 -6.08 -432 -6.56 3.33 250 57.49 4475 0.91 0.23 C2 S1

Min 0.30 029 7.00 6.60 0.00 000 080 160 120 120 002 002 103 080 010 005 040 064 104 120 6.26 8.03 -7.28 -856 -2560 -33.12 0.96 0.49 27.78 26.49 0.84 0.23
Max 5.19 6.80 860 840 400320 1280 12.80 36.40 4520 7.31 7.97 2548 2239 252 1.09 10.08 13.36 19.12 26.16 103.59140.66 9.92 11.36 8.56 7.20 13.21 111910159 89.14 8.64 6.82

€62
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Sodium dominated among cations followed by
magnesium, calcium and potassium. Among the
anions, chloride dominated followed by bicarbonate,
carbonate and sulphate. Magnesium dominated
water type were being observed in majority of the
places. Total hardness values indicate that most of
the samples deficient of Ca and Mg. Salinity persists
in the basin and there is no sodicity observed among
the samples. High salinity water can be used for
irrigation for soils with very good drainage whereas
very high salinity water is not suitable for irrigation
for many of the soil groups. The farmers can have
the strategies to remove salt encrustation in
irrigation pipes and drip system wherever
carbonates and bicarbonates are high.
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