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ABSTRACT

The present study deals with the difference of chemical properties between sewage and tube well
water irrigated soils. Samples were collected from sewage and tube well water irrigated soil of
various site like Kaithal, Narwana and Jind district of Haryana state where these waters are directly
used for irrigating the crops. Soil samples (0-15 and 15-30 cm) were also collected from fields
irrigated with these waters and from nearby fields irrigated with non-sewage waters to determine
the changes in soil chemical properties due to sewage irrigation. Total Zn, Cu, Mn, Fe, Cd, Pb, Co,
and Cr along with nitrogen, phosphorus and potassium were estimated form the samples. The
mean value of N (200.50 kg ha'1) was found highest in the soils irrigated with sewage water of
Kaithal. The mean value of P (35.85 kg ha™') and K (236.40 kg ha™') was found highest in the soils
irrigated with sewage water of Jind. The mean value of K (236.40 kg ha™") was found highest in the
soils irrigated with sewage water of Jind. The mean value of Zn (4.43 mg kg™”'), Cu (3.33 mg kg™)
and Fe (19.43 mg kg'1) was found highest in the soils irrigated with sewage water of Jind. The
mean value of Mn (15.13 mg kg'1) was found highest in the soils irrigated with sewage water of
Kaithal. The DTPA extractable heavy metals like Cd, Pb and Co were found higher in the soils

*Corresponding author: E-mail: chauhan.sushil1367@gmail.com;



Sushil et al.; IJPSS, 29(6): 1-7, 2019; Article no.lJPSS.51828

sewage water irrigated sites.

irrigated with sewage water as compared to soils irrigated with non-sewage water. The value of Cr
content was found nil all the soils samples collected from different cities from sewage and non-

Keywords: Available (N, P and K); heavy metals; macro-micronutrients and sewage water.

1. INTRODUCTION

With the demand for food increasing day by day,
more and more land is to be brought under
cultivation. Thus increasing the demand for
inorganic fertilizers as well as irrigated water [1].
Hence the focus is shifting towards various non-
conventional sources of irrigation available easily
[2]. Among others, one of the important irrigation
as well as a nutrient source is municipal sewage
water. About 97% of earth’s water is saline and
in the remaining freshwater, 68% is locked up in
ice and glaciers, 30% is in the ground and the
remaining constitute the surface water [3,4].
Begum et al. [5] stated that about 95%of the
earth’s water is in the ocean, 4 per cent is locked
in the polar ice caps and remaining 1 per cent
constitutes in a hydrological cycle including
groundwater reserves. Only 0.1 per cent is
available in as freshwater in rivers, lakes and
streams  which is suitable for human
consumption. India supports about 1/6"™ of world
population, 1/50™ of the world's land and 1/25™ of
the world's water resources. It has a livestock
population of 20 per cent of the world's total
livestock population. The total utilizable water
resources of the country are assessed as 1086
km3. With increasing population, demand and
utilization of water are also increasing. India has
an agriculture-based economy; hence more than
seventy per cent of water is being utilized for the
irrigation [6].

Now-a days, in some areas around urban cities
the untreated wastewater or sewage water is
directly used for irrigating different crops which
may raise some public health hazards like the
outbreaks of some dangerous epidemics [7]. A
most important parameter in sewage water is the
different microbial populations which can cause
various diseases. Wastewater is likely to contain
high levels of bacteria, parasitic organism and
other pathogens as well as heavy metals [8].

In developing countries like India, there has not
been much emphasis on the installation of
sewage treatment plants and all the industrial
effluents are generally discharged into the
domestic sewer system. In India, 16625 million
litres of sewage water is generated daily [9]. Out
of which only 24 per cent is treated and the

remaining 76 per cent of sewage are discharged
into the land without any treatment. In Haryana
also about 485.2 million litres of sewage water is
produced per day and could be utilized directly,
without pre-treatment for irrigation purpose. For
example, Rattan et al. [10] found a high amount
of phosphorus, potassium, sulphur, zinc, and
manganese in sewage water which improved the
soil organic matter contents (38-79%) than the
underground water.

The composition and volume of wastewater
discharged vary from city to city, but broadly the
effluents discharged into the sewage water is
reported to contain toxic elements such as Cd,
Cr, Pb, Cu, Zn, Fe, Mn etc. [11]. Developing
countries, like India, require reliable and low-cost
technology methods for acquiring new water
supplies and protection against the
contamination of water to be used for agricultural
purposes [12].

2. MATERIALS AND METHODS

Soil samples irrigated with sewage water and
groundwater were selected to compare the
impact of water source on the soil from 3 sites
across Kaithal, Narwana and Jind district of
Haryana. The study area is located in Haryana in
northern India, situated between 27°39' to 30°35'
N latitude and between 74°28' and 77°36'E
longitude. Under each district, four sites were
selected for the sampling of sewage and non-
sewage source of water for irrigation at 0-15 and
15-30 cm depth. From each site, two samples
were taken from each depth and the mean
values of the soil properties estimated in the
laboratory were presented in tabulated form. The
soil samples were first air-dried ground with
wooden pestle and mortar and passed through 2
mm stainless steel sieve. After mixing
thoroughly, the processed samples were stored
in cloth bags and used for various chemical
properties, using standard methods.

2.1 Samples Analysis

Available nitrogen in soil sample was determined
by adopting the alkaline permanganate method
of [13]. The phosphorus content of the soil was
estimated following the method as described by



Olsen et al. [14]. Soil available phosphorus was
extracted using 0.5 M NaHCO3 (pH 8.5) and
determination was done by the ascorbic acid
method as described by Miller and Keeney [15].
The transmittance or absorbance of the blue
colour so developed was read after 10 minutes,
on a spectrophotometer at 660 nm wavelength.
The available potassium was extracted with
neutral normal ammonium acetate with a flame
photometer [16].

Total Zn, Cu, Mn, Fe, Cd, Pb, Co, and Cr were
estimated in acidified digested samples using
atomic absorption spectrophotometer (AAS). The
statistical analysis was accomplished by the
Statistical Software Package for Agricultural
Research Workers [17].

3. RESULTS AND DISCUSSION

3.1 Effect of Sewage and Non-sewage
Water on Soil Chemical Properties

The quality of sewage and well waters was
assessed for irrigation concerning their different
parameters. The data about Available macro-
nutrients (N, P and K) of sewage and non-
sewage water irrigated soils are presented in
Tables 1 to 3.

3.2 Available Macro-nutrients (NPK)

The range of available nitrogen values of sewage
water irrigated soil were recorded from 187 to
214, 135.20 to 154, 103.41 to 133 kg ha" as
compare to non-sewage water irrigated soil were
recorded from 117.5 to 128, 83.30 to 93.76,
67.44 to 81.70 kg ha”' of Kaithal, Narwana and
Jind respectively. The value of available nltrogen
was found highest (187 to 214 kg ha™) in the
sewage water irrigated soil of Kalthal followed by
Narwana (135.20 to 154 kg ha) and Jind
(103.41 to 133 kg ha ). The mean value of
ava|IabIe nitrogen was found highest (200.50 kg
ha™ ) in the sewage water irrigated soil of Kaithal
as compared to the non-sewage water irrigated
soil (122.75 kg ha™) of Kaithal.

The range of available phosphorus values of
sewage water irrigated soil were recorded from
22. 74 to 28.36, 22.64 to 25.68, 35 to 36.70 kg
ha” as compare to non-sewage water irrigated
soil were recorded from 14.88 to 16.10, 17.20 to
19, 16.20 to 26.99 kg ha' of Kaithal, Narwana
and Jind respectively. The value of available
phosphorus was found highest (35 to 36.70 kg
ha”) in the sewage water irrigated soil of Jind
followed by Kaithal (22.74 to 28. 36 kg ha™) and
Narwana (22.64 to 25.68 kg ha”). The mean
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value of avallable phosphorus was found highest
(35.85 kg ha ) in the sewage water irrigated soil
of Jind as compared to the non-sewage water
irrigated soil (21.60 kg ha’ ) of Jind.

The range of available potassium values of
sewage water irrigated soil were recorded from
194.52- 216.56, 162.20-182.30, 227.50-245.30
kg ha' as compare to non- sewage water
irrigated soil were recorded from 118 70-130.30,
110.30-114.10, 114.10-171.10 kg ha™ of Kaithal,
Narwana and Jind respectively. The value of
available potaSS|um was found highest (227.50-
245.30 kg ha ) in the sewage water irrigated soil
of Jlnd followed by Kaithal (194.52-216. 56 kg
ha ) and Narwana (162.20- 182.30 kg ha™ ). The
mean value of avallable potassium was found
highest (236.40 kg ha™') in the sewage water
irrigated soil of Jind as compared to the non-
sewage water irrigated soil (142.60 kg ha™) of
Jind.

Nitrogen (N), P and K were higher in the soils
irrigated with sewage water at 0-15 cm as well as
at 15- 30 cm as compared to available N, P and
K in the soils irrigated with non-sewage water.
The increase in N content of soils irrigated with
sewage water might be because sewage water
contained more nitrogen as compared to non-
sewage water which increases the available
nitrogen in the soil. Similar results were reported
by Datta et al. [18], Yadav et al. [11], Rattan et al.
[10] and Gwenzi and Munondo [19].

3.3 DTPA Extractable Micro-nutrients and
Heavy Metals of Sewage and Non-
sewage Water

Data on the DTPA-extractable micronutrients like
Zn, Cu, Fe and Mn and heavy metals like Cd, Cr,
Pb and Co are presented in Tables 4 to 6. The
highest mean value of micronutrients like Zn, Cu,
Fe were found in the soils irrigated with sewage
water at 0-15 cm depth in district Jind (4.43, 3.33
and 19.43 mg kg ) as compared to highest Zn,
Cu and Fe contents in the soils irrigated with
non-sewage water in district Jind (2.34, 1.27 and
9.88 mg kg ) The soils irrigated with sewage
water at 0-15 cm resulted into hlgher Mn content
in district Kaithal (15.13 mg kg"') whereas the
highest Mn content in the soils irrigated with non-
sewage water in district Kaithal (6.82 mg kg ).
Likewise, the status of micronutrients at 15-30
cm depth of soils irrigated with sewage water
was found higher as compared to soils irrigated
with non-sewage water. The sewage water
contained all these DTPA extractable
microelements in higher amounts as compared



to the non-sewage water. This resulted in their
higher contents in the soils applied with the
sewage water. Similar results were reported by
Datta et al. [18], Rattan et al. [20], Patel et al.
[21], Rattan et al. [10] and Suhag et al. [22],
Oman et al. [23], Prakash et al. [24], Kharche et
al. [25] and Zan et al. [26].

The DTPA extractable heavy metals like Cd, Pb
and Co were higher in the soils irrigated with
sewage water at both the depths (0-15 and 15-30
cm) as compared to soils irrigated with non-
sewage water. The Cr content was nil all the
soils samples collected from different cities from
sewage and non-sewage water irrigated sites.
The mean value of Cd and Pb content was
approx. same all the sites not more difference in
sewage irrigated soil but the content was higher
as compare to non-sewage irrigated soil. The
lead was found highest 0.21 mg kg -1 in the
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sewage water irrigated soils of Jind. The higher
content of heavy metals was due to the higher
quantity of these metals in the sewage water due
to which they were diagnosed in higher amount
in the soils irrigated with sewage water as
compared to the non-sewage water. The major
source of heavy metals in the sewage water is
metal plating industries, combustion of fossil
fuels and mining and electroplating. The direct
discharge of the wastes from these industries
into the sewage water increased the heavy metal
which upon irrigation increased the heavy metals
in the agricultural land. However, in the present
study, all the heavy metals from all five sites
were found below the permissible limit (FAO,
1985). Similar results were reported by Zan et al.
[26], Kharche et al. [25], Oman [23], Prakash et
al. [24], Suhag et al. [22], Rattan et al. [10], Tandi
et al. [27], Rattan et al. [20], Datta et al. [18] and
Kabata-Pendias [28].

Table 1. Available macro-nutrients of sewage and non-sewage water irrigated soils of peri-
urban area of Kaithal

Location Depth (cm) kg ha”
N P K
SW-1 0-15 187.00 28.36 194.52
15-30 158.20 22.36 171.00
SW-2 0-15 214.00 22.74 216.56
15-30 176.80 17.58 180.20
NSW-1 0-15 117.50 16.10 130.30
15-30 91.25 15.40 113.70
NSW-2 0-15 128.00 14.88 118.70
15-30 105.90 12.26 105.10
Mean sewage 0-15 200.50 25.55 205.54
15-30 167.50 19.97 175.60
Mean non-sewage 0-15 122.75 15.49 124.50
15-30 98.58 13.83 109.40

SW - Sewage water, NSW - Non-sewage water

Table 2. Available macro-nutrients of sewage and non-sewage water irrigated soils of peri-
urban area of Narwana

Location Depth (cm) kg ha™
N P K
SW-1 0-15 154.00 25.68 182.30
15-30 150.50 23.52 173.50
SW-2 0-15 135.20 22.64 162.20
15-30 125.51 22.10 160.90
NSW-1 0-15 83.30 17.20 114.10
15-30 36.12 14.86 107.80
NSW-2 0-15 93.76 19.00 110.30
15-30 67.00 18.96 102.30
Mean sewage 0-15 144.60 24.16 172.25
15-30 138.01 22.81 167.20
Mean non-sewage 0-15 88.53 18.10 112.20
15-30 51.56 16.91 105.05

SW - Sewage water, NSW - Non-sewage water
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Table 3. Available macro-nutrients of sewage and non-sewage water irrigated soils of peri-
urban area of Jind

Location Depth (cm) kg ha™
N P K
SW-1 0-15 133.00 36.70 245.30
15-30 129.50 28.52 215.00
SW-2 0-15 103.41 35.00 227.50
15-30 76.52 21.20 170.30
NSW-1 0-15 81.70 16.20 114.10
15-30 41.90 13.66 101.50
NSW-2 0-15 67.44 26.99 171.10
15-30 55.17 12.40 138.30
Mean sewage 0-15 118.21 35.85 236.40
15-30 103.01 24.86 192.65
Mean non-sewage 0-15 74.57 21.60 142.60
15-30 48.54 13.03 119.90

SW - Sewage water, NSW - Non-sewage water

Table 4. DTPA extractable micro-nutrients and heavy metals of sewage and non-sewage water
irrigated soils of peri-urban area of Kaithal

Location Depth Zn Cu Fe Mn Cd Cr Pb Co
(cm) (mg kg™
SW-1 0-15 2.15 2.74 19.88 14.31 0.05 Nil  0.25 0.12
15-30 1.67 2.49 16.36 12.63 0.03 Nil  0.17 0.09
SW-2 0-15 2.36 2.21 18.56 15.95 0.03 Nil  0.14 0.11
15-30 1.81 2.03 15.62 1441 0.02 Nil  0.13 0.10
NSW-1 0-15 1.44 1.35 8.23 7.53 0.02 Nil  0.09 0.04
15-30 1.29 1.05 7.81 5.19 0.01 Nil  0.06 0.03
NSW-2 0-15 1.12 1.17 7.46 6.11 0.01 Nil  0.07 0.05
15-30 1.02 1.15 8.06 5.48 0.01 Nil  0.06 0.03
Mean 0-15 2.26 2.48 19.22 15.13 0.04 Nil  0.20 0.12
sewage 15-30 1.74 2.26 15.99 13.52 0.03 Nil  0.15 0.10
Mean non-  0-15 1.28 1.26 7.85 6.82 0.02 Nil  0.08 0.05
sewage 15-30 1.16 1.10 7.94 5.34 0.01 Nil  0.06 0.03

SW - Sewage water, NSW - Non-sewage water

Table 5. DTPA extractable micro-nutrients and heavy metals of sewage and non-sewage water
irrigated soils of peri-urban area of Narwana

Location Depth Zn Cu Fe Mn Cd Cr Pb Co
(cm) (mg kg™
SW-1 0-15 1.66 270 19.22 1392 0.04 Nil  0.23 0.09
15-30 1.50 262 1751 1170 0.03 Nil  0.21 0.06
SW-2 0-15 1.36 220 18.08 11.21 0.03 Nil  0.14 0.08
15-30 1.08 1.61 18.00 9.75 0.03 Nil  0.14 0.08
NSW-1 0-15 0.58 0.77 8.35 4.89 0.02 Nil  0.08 0.02
15-30 0.33 0.33 7.63 4.01 0.02 Nil  0.07 0.01
NSW-2 0-15 0.57 045 1113 534 0.02 Nil  0.05 0.02
15-30 0.29 0.68 10.82 5.17 0.01 Nil  0.05 0.02
Mean sewage 0-15 1.51 245 1865 1257 0.04 Nil  0.19 0.09
15-30 1.29 212 17.76 10.73 0.03 Nil  0.18 0.07
Mean non- 0-15 0.58 0.61 9.74 5.12 0.02 Nil  0.07 0.02
sewage 15-30 0.31 0.51 9.23 4.59 0.02 Nil  0.06 0.02

SW - Sewage water, NSW - Non-sewage water
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Sushil et al.; IJPSS, 29(6): 1-7, 2019; Article no.lJPSS.51828

irrigated soils of peri-urban area of Jind

Location Depth Zn Cu Fe Mn Cd Cr Pb Co
(cm) (mg kg™)

SW-1 0-15 4.86 3.67 21.51 13.68 0.06 Nil 0.20 0.21
15-30 4.50 264 18.38 10.86 0.03 Nil 0.14 0.15

SW-2 0-15 4.00 298 17.34 11.31  0.04 Nil 0.15 0.13
15-30 3.27 268 16.96 9.48 0.03 Nil 0.12 0.09

NSW-1 0-15 2.23 1.26  10.50 5.72 0.02 Nil 0.06 0.04
15-30 2.01 1.15 8.86 4.81 0.01 Nil 0.02 0.02

NSW-2 0-15 2.45 1.27  9.25 5.90 0.01 Nil 0.07 0.05
15-30 1.63 1.13 8.06 4.06 0.01 Nil 0.03 0.02

Mean 0-15 4.43 3.33 1943 1250 0.05 Nil 0.18 0.17

sewage 15-30 3.89 266 17.67 10.17 0.03 Nil 0.13 0.12

Mean non- 0-15 2.34 1.27 9.88 5.81 0.02 Nil 0.07 0.05

sewage 15-30 1.82 114  8.46 4.44 0.01 Nil 0.03 0.02

SW - Sewage water, NSW - Non-sewage water
4. CONCLUSION 3. Gleick PH. Water resources. In

The above study describes that, in Kaithal,
Narwana and Jind was found to be improving soil
properties due to application of sewage water
irrigation. Sewage water contains a high amount
of N, P, and K. So, the application of sewage
water reduces the cost of fertilizer to provide a
better growth conditions for the crop. Sewage
water has a high amount of micronutrients like
Zn, Cu, Fe and Mn, but all these nutrients are
present below the permissible limit. If sewage
water present in a high amount than toxic heavy
metals like Cd, Cr, Pb and Co had adverse effect
on the crops. To avoid this type of problem
regular monitoring of the field is done and use
mixed water that is a combination of both
sewage and non-sewage water.
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