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ABSTRACT

Field experiments for two years during 2013 and 2014 were conducted to study the effect of canal and untreated
domestic sewage water on the soil characteristics and yield of cotton, at student farm, Sindh Agriculture University
Tandojam. The cotton variety used in the experiment was Haari dost. The study consists of eight treatments with
interval of 20 days. Results of analysis of both the treatments revealed that EC, O.M, N, P, K, CO3 HCO;, Cl, SOy, Ca,
Mg, Na, K, P, Cd, Ph, Cr, were higher in domestic sewage water as compared to canal irrigation water. pH of
experimental field decreased from 7.8 to 7.5 within two consecutive years of domestic sewage water application,
whereas increase in EC from 0.86 to 1.39, organic matter from 0.58 to 1.57 %, total Nitrogen from 0.03 to 0.08 %,
available Phosphorus from 2.35 to 3.45 mgkg™ and exchangeable Potassium from 180 to 330 mgkg™was increased but
the contents found were within permissible limit by FAO and NEQS. Maximum sympodial branches, plant height,
productive bolls, boll weight, yield plant®and ha™ were obtained in T1 followed by T2. The lowest results were
recorded in T8. Domestic sewage water can be used for better production of cotton as it increases O.M, Total N,
available P and exchangeable K in soil.
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INTRODUCTION

Nearly all the agricultural areas of Pakistan are fall in arid and semi-arid climatic zones which are characterized
by scanty and low rainfall, high rate of evapo-transpiration and high temperature (GOP, 2006). Under these climatic
conditions, artificial irrigation practices are compulsory. Pakistan has worlds’ largest gravity flow irrigation system
which irrigates more or less sixteen million hectares of agricultural land through water course network, canals and
barrages. Per year estimated river flow is 142.3 million acre feet, out of this, 103 MAF is diverted into water courses
through canal system (Halcrow, 2003; Anonymous, 2011).

Land and water are natural limited resources but due to unscrupulous and unsystematic utilization, these are
diminishing at an alarming status. Now a days, water is becoming the most important limiting natural resource, and
to meet the increased demand of agricultural production, more food has to be produced per unit of water available.
Hence, its multiple use and re-use is becoming important. In many arid and semi-arid regions where irrigation
supplies are insufficient to meet crop water needs, use of sewage water as an alternate supplemental source of
irrigation is unavoidable.

Alloway and Ayres (1997) reported that domestic sewage water contains 0.1% suspended, colloidal and
dissolved solids of both organic and inorganic nature and 99.9% water. The level of nitrogen, phosphorus and
potassium increases in the soil with the application of sewage water. According to Saad et al. (2015) dry matter
production and yield increased with increase of sewage ratio. In many developing and developed countries, use of
municipal sewage water for agriculture purposes is prevalent practice.

In their studeis several researchers have reported the benefits of sewage water irrigation. Epstein et al. (1976);
USDA (1978); Hassan and Ali (2002) and Hossein et al. (2010) reported that sewage water either treated or
untreated increases the cation exchange capacity of soil and thus its capacity to retain nutrients. They also reported
that sewage water is a good conditioner and a fertilizer, as it contains high nitrogen contents required. According to
Chen and Stevenson, (1986); Sommen, (1977) and Mitra and Gupta (2012) irrigation with sewage water can
supply all or even more Potassium, Phosphorus and Nitrogen, also valuable micro nutrients that crops require
(Panicker, 1995; Nilantha et al., 2003).The impact of domestic sewage irrigation on soil may depend on a number
of factors such as soil properties, plant characteristics and sources (Mohammed et al., 2014).

Cotton (Gossypium hirsutum L.) is an important fiber crop and has economic viability in Pakistan. It is
considered the backbone of the national economy due to foreign exchange earnings from the crop.
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Keeping in view the importance of impacts of sewage water on soil health and yield of cotton, the present study
was designed with the objectives to study the residual effect of domestic sewage water on the soil physico-chemical
properties and to determine its effect on cotton yield.

MATERIALS AND METHODS

Selection of Site

A field experiment was designed at student farm Sindh Agriculture University Tandojam, in the year 2013 and
2014. The experiment site was situated at 25.40 N latitude and 68.69 East longitudes at an altitude of 18 meters
above the sea level. The experiment was laid out in randomized complete block design (RCBD) with three
replications and eight treatments with plot size of 6m x 5m. The treatments of the experiment were as under.

T1 (irrigation by sewage water during the whole growing period), T2 (irrigation by sewage water at 35, 55 and
75 days, and by canal water at 95, 115 and 135 days), T3 (irrigation by sewage water at 35, 75 and 115 days, and
canal water at 55, 95 and 135 days), T4 (irrigation by sewage water at 35, 55 and 115 days, and canal water at 75, 95
and 135 days), T5 (irrigation by canal water at 35, 55 and 115 days, and sewage water at 75, 95 and 135 days), T6
(irrigation by canal water at 35, 75 and 115 days, and sewage water at 55, 95 and 135 days), T7 (irrigation by canal
water at 35, 55 and 75 days, and sewage water at 95, 115 and 135 days) T8 (irrigation by canal water during the
whole growing period).

Collection of soil samples

The soil of the study area was lying in the category of silt loam textured and was of medium fertility status.
Before the start of experiment soil samples were collected from 15 spots within the experimental area at depth of 0-
60 cm, these samples were mixed well to form one composite sample and this practice was repeated after harvesting
of crop both the years. After harvesting of the crop, soil samples were drawn from each treatment at depth of 0-60
cm for various soil tests viz. soil texture by (Bouyoucos Hydrometer method), Ec (dS m™) by (Digital conductivity
meter, Model Hi833), pH by (Digital pH meter, model SP-34 Suntex), O.M (%) by (Walkely-Black method), total
nitrogen (%) by (Kjedahl method), available phosphorus (mg kg™) by (AB-DTPA method) and exchangeable
potassium (mg kg™) by (AB-DTPA method).

Collection of domestic sewage and canal water

Three samples each of domestic sewage water and canal water were collected in a clean plastic bottles from
septic tank (the source of untreated domestic sewage water for irrigating the experiment) and water course for
various water tests viz. pH by (Digital pH meter, model SP-34 Suntex), EC (dS m™) by (Digital conductivity meter,
Model Hi833), CO5* (meq L™) by (HCL Tritration Method), HCO3* (meq L™) by (HCL Tritration Method), CI (meq
LY by (Tritration method), SO,*(meq L) by (BaCl,Titration method), Ca?+ (meq L™) by (Tritration method),
Mg?+ (meq L™ by (Tritration with standard versenate solution), Na* (meq L™) by (Flame photometric analysis), K*
(meq L™) by (Flame photometric analysis), P (meq L) by (AB-DTPA method), Cd (ppm) by (Digestion technique),
Pb (ppm) by (Digestion technique) and Cr (ppm) by (Digestion technique).

Land Preparation

The experimental land was prepared by ploughing once with Moldboard plough followed by harrowing two
times in order to prepare a fine seed bed for sowing during both the years. The experimental area was then divided
into plots as per proposed lay out plan. The plots were dug up lightly with spade and marked 6 m x 5 m apart. All of
phosphorus and half quantity of nitrogen were used at the time of sowing in the forms of triple supper phosphate and
urea respectively. The fertilizers were seed dressed at 5 cm away from seed and 4 to 5 cm deep in opened line. The
remaining half dose of nitrogen in the form of urea was applied in two split applications i.e. at 2" and 3" irrigation
after sowing in circumference of 5 cm from the plant.

Sowing of cotton seed

Haari dost, a certified cotton seed was used, and sown by dibbling method. Three seeds were dibbled per spot at
distance of 75 c¢cm in the rows and 22.5 cm in plants to ensure even crop stand and to maintain required plant
population. Germination was recorded 6 days after sowing and gap filling was done 8 days after sowing and the crop
was thinned at 20 days after sowing to ensure stand of one plant per spot after thinning. The irrigations were applied
according to the proposed irrigation scheduling. Weeding was done manually by hand three times (20, 45 and 60
DAS) during crop growth.
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Statistical Analysis

Data on various parameters recorded from field experiments were statistically analyzed using Statistix 8.1
software programme. The mean values of results were compared by Duncan's Multiple Range test (DMRT) at p =
0.05 (Gomez and Gomez, 1984).

RESULTS

Water samples of canal and domestic sewage water were analyzed to evaluate the suitability of sewage water as
a source of irrigation. Results of analysis of both the waters given in Table 1 revealed that, pH of canal water was
7.3 that decreased with addition of domestic sewage water. The pH of domestic sewage water was 6.80.

EC: dS.m™ of canal water was 0.47 that increased with addition of domestic sewage water. The EC: dS.m™ of
domestic sewage water was 2.85. CO; (meq.L™) of canal water was 0.37 and it was gradually increasing with
addition of domestic sewage water. The contents of CO; (meq.L™) of domestic sewage water were 0.47. HCO;
(meg. L™ in canal water was 1.11 and that were increasing gradually with addition of domestic sewage water. The
contents of HCO; (meq. L™) of domestic sewage water were 1.47.

Cl (megq. L™ of canal water was 1.10 and it was increasing gradually with addition of domestic sewage water.
The CI (meq. L) in domestic sewage water was 1.38. SO, (meq. L™) of canal water was 2.60 and it was increasing
gradually with addition of domestic sewage water. SO, (meq. L™) of domestic sewage water was 3.69. Ca (meq. L™)
of canal water was 1.40 and it was increasing gradually with addition of domestic sewage water. The Ca (meq. L™)
of domestic sewage water was 1.92.

Mg (meq L™) of canal water was 0.60 and it was increasing gradually with addition of domestic sewage water.
The Mg (meq L) of domestic sewage water was 0.81. Na (meq. L) of canal water was 1.60 and it was increasing
gradually with addition of domestic sewage water. The Na (meq L™) of domestic sewage water was 2.09.

N of canal water was 3.31 (meq. L™) and it was gradually increasing with addition of domestic sewage water.
The N content of domestic sewage water itself was 6.05 (meq. L™). P (meq. L™) in canal water and domestic sewage
was 5.31 and 9.18, respectively. Increase was recorded with higher ratios of domestic sewage water applications. K
content (meq L™) of canal water was 1.20 and it was gradually increasing with addition of domestic sewage water. K
(meq. L™) of domestic sewage water was 2.36. Presence of organic matter detected in canal water was 0.57 % and it
was recorded increasing gradually with addition of domestic sewage water. The O.M in domestic sewage water was
1.04 %.

Cd (mgkg™) recorded in canal and domestic sewage water was 0.01 and 0.02 respectively. Pb (mgkg™) recorded
in canal water was 0.18 and in domestic sewage water was 0.20 that was slightly increasing with addition of
domestic sewage water. Cr (mgkg™) recorded in canal water was 0.05 and in domestic sewage water was 0.20. The
content was increasing slightly with addition of domestic sewage water.

Table 2 revealed that, soil texture of the experimental field before conducting field experiment was silt loam
and the texture of the field did not changed for following two years of the experiment. pH of the experimental field,
before experiment was 7.80, it was decreased to 7.60 after the first year of experiment and further decreased to 7.50
after the harvest of the second-year experiment. Before the execution of the experiment, the EC dSm™ of the field
was 0.86, which raised to 1.12 and 1.39 for the first and second year of the experiment respectively. O.M %percent
in the soil before experiment was 0.58, which was increased to 1.48 in the first year and further increased to 1.57 in
the second year of experiment. Total N % in the experimental area was 0.03, which was raised to 0.07 and 0.08 for
the first and second year of the experiment respectively. Available P (mgkg™) was recorded as 2.35 in the field
before experiment; it was increased to 3.17 in the first year and 3.45 in the second year of the experiment.
Exchangeable K (mgkg™) was recorded as 180.00 in the field before experiment; it was raised to 242.00 and 330.00
for the first and second year of the experiment, respectively.

Table 3 indicated that, highest pH (7.80) was recorded in sole canal water irrigation treatment and lowest pH
(7.10) was recorded in sole domestic sewage water irrigation treatment in the first year of experimentation. In the
second year of the experiment, pH in sole canal irrigation treatment raised to 7.82, while the pH of sole domestic
sewage water irrigation treatments was lowered to 7.05. The results also revealed that, with addition of domestic
sewage water as irrigation, pH decreases gradually.

The highest EC: (dS. m™) 1.39 was recorded in sole domestic sewage water treatment and lowest 0.89 was
recorded in sole canal water irrigation treatment in the first year. In the second year of experiment it was increased
to 1.41 in sole domestic sewage irrigation treatment, in the same way it was also slightly increased to 1.00 in canal
irrigation treatment.

The highest O.M 1.48 % was recorded in domestic sewage water irrigation treatment in the first year, which
increased to 1.54 % in the same treatment in the second year of experiment. The lowest 0.58% was recorded in the
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treatment in which sole canal irrigation water was applied in the first year of experiment, which slightly raised to
0.59 next year. It is observed that, organic matter increases with addition of domestic sewage water.

Table 3 also depicted that the highest available P (mg.kg™) 3.17 was recorded in sole domestic sewage water
irrigation which was increased to 3.22. The lowest 2.35 was recorded in sole canal water irrigation treatment, which
was slightly increased to 2.40 in the same treatment in the second year of the experiment. It was also observed that,
with the addition of domestic sewage water, P contents in the soil also increased in all the treatments. Maximum
exchangeable K (mg.kg™) 242.00 was recorded in sole domestic sewage water irrigation treatment, which was
increased to 250.80 in the next year of experiment. Whereas minimum 180.00 was recorded in sole canal water
irrigation treatment, which was slightly increased to 184.62 in the successive year of the experiment. Increasing
trend of Exchangeable K in the experimental field was observed in treatments in which domestic sewage water was
used. The highest % of N 0.07 was recorded in the sole domestic sewage water irrigation treatment in the first year
of experiment, which was increased to 0.08 in the next year of the experiment. The lowest recorded was 0.03 in the
treatment in which sole canal water was applied, and no improvement was recorded in the next year of the
experiment.

Table 1. Physicochemical characteristics of canal and sewage water.

Parameters 100% Canal water 100% Sewage water FAO NEQS
pH 7.43 6.80 6.5-8.5 6-9
EC (dS.m™) 0.47 2.85 3 NGVS
CO; (meq. L™ 0.37 0.47 6 NGVS
HCO; (meq. L™) 1.11 1.47 600 NGVS
Cl (meg. L) 1.10 1.38 1100 1000
S0, (meq. L™ 2.60 3.69 1000 1000
Ca (meq. L™ 1.40 1.92 400 NGVS
Mg (meg. L) 0.60 0.81 60 NGVS
Na (meg. L-Y) 1.60 2.09 900 NGVS
N (megq. L-Y) 3.31 6.05 NGVS NGVS
P (meq. L™ 5.31 9.18 NGVS 15
K (meq. L™ 1.20 2.36 0.2 NGVS
O.M (%) 0.57 1.04 NGVS NGVS
Cd (mg.Kg™) 0.01 0.02 0.01 0.1
Pb (mg. Kg™) 0.18 0.31 2 0.5
Cr (mg. Kg™) 0.05 0.20 0.1 1

NGVS = no guideline value set.

The results in Table 4 revealed that, sole canal water application produced maximum germination 81.33%and
lowest plant height 125.00 cm. Sole domestic sewage water application produced lowest germination 79.50% and
highest plant height 130.33cm. The table 4 also indicated that, germination % was higher in treatments in which first
irrigation was done with canal water, and germination% was low in treatments in which first irrigation was done
with domestic sewage water.

The results of Table 4 also indicated that, maximum numbers of sympodial branches 15.00 were recorded in
sole domestic sewage application method, followed by treatment 2, with sympodial branches 12.66. The lowest
sympodial branches 10.33 were recorded in sole canal irrigation application treatment.

Productive bolls plant™ as affected by sewage and canal water scheduling were statistically non- significant at
5% probability level. The results revealed that, maximum productive bolls plant®27.16 were recorded in sole
sewage irrigation schedule, persuaded by treatment 2 with productive bolls 26.33. The lowest productive bolls
24.16were observed in treatment, in which sole canal irrigation water was applied.
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Table 2. Soil tests before experiment and after harvest of crop each year (2013 & 2014).

Parameters Soil test before | Soil test at 1st year | Soil test at 2nd year
experiment (2013) harvesting (2014) harvesting
(0-60 cm) (0-60 cm) (0-60 cm)
SOIL TEXTURE Silt loam Silt loam Silt loam
Sand (%) 15 15 15
Silt (%) 60 60 60
25 25
Clay (%) 25
pH 7.80 7.60 7.50
EC:(dSm™) 0.86 1.12 1.39
OM (% 0.58
(%) 1.48 1.57
0
Total N (%) 0.03 0.07 0.08
F T
Available P (mgkg™) 235 317 345
Exchangeable K(mgkg™
g (mgkg™) 180.00 242.00 330.00
Table 3. Treatment wise soil test at the time of harvest (0-30 cm).
EC: Available P | Exchangeable
pH (ds. ) OM (%) (mgkg™) K (mokg™) N total (%)
Soil
Treatments Texture
2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 2014 2013 | 2014
(S+S+S+S5+5+S) | SiltLoam | 7.10 | 705 | 139 | 141 | 148 | 154 | 317 | 322 | 24200 | 250.80 | 0.07 | 0.08
(S+S+S+C+C+C) | SiltLoam | 750 | 744 | 099 | 120 | 121 |100 | 255 |299 | 20895 | 21550 | 0.06 | 0.05
(S+C+S+C+S+C) | SiltLoam | 7.30 | 7.25 | 089 | 110 | 076 | 082 | 288 | 284 | 20630 | 21262 | 004 | 0.04
(S+S+C+C+S+C) | SiltLoam | 7.30 | 7.26 | 089 | 110 | 078 | 082 | 258 | 284 | 20160 | 211.89 | 0.04 | 0.04
(C+C+S+S+C+S) | SiltLoam | 7.28 | 7.23 | 1.00 | 120 | 080 | 084 | 264 |298 | 21150 | 21475 | 0.04 | 0.04
(C+S+C+S+C+S) | SiltLoam | 7.30 | 7.25 | 111 | 121 | 081 | 084 |258 |298 | 21560 | 21850 | 0.04 | 0.04
(C+C+C+S+5+S) | SiltLoam | 7.20 | 718 | 121 | 125 | 125 | 121 | 288 | 300 | 22240 | 22575 | 0.06 | 0.06
C+C+C+C+C+C) | SiltLoam | 7.80 | 7.82 | 089 | 1.00 | 058 | 059 | 235 | 240 | 18000 | 18462 | 0.03 | 0.03

S = Sewage water and C, canal water.
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Table 4. Effect of sewage and canal irrigation scheduling on agronomic parameters.

Treatment Germination Plant  Height | Sympodial Productive Bolls | Boll weight plant
% (cm) plant™ plant™ ' (9)
(S+S+S+S+S5+S) | 79.50a 130.33a 15.00 a 27.16a 3.36a
(S+S+S+C+C+C) | 80.16a 130.17a 12.83 ab 26.33a 3.13b
(S+S+C+C+S+C) | 80.50a 129.67ab 12.66 ab 25.83a 3.04bc
(C+C+S+S+C+S) | 81.16a 129.67ab 12.33b 25.16a 3.02bc
(S+C+S+C+S+C) | 80.50a 127.33a-c 11.33b 25.00a 2.99bc
(C+S+C+S+C+S) | 80.83a 126.33a-C 10.83b 24.83a 2.97c
(C+C+C+S+S+S) | 81.16a 125.50bc 10.83 b 24.50a 2.95¢
(C+C+C+C+C+C) | 81.50a 125.00c 10.33b 24.16a 2.89c
Prob: ns ns ns ns *x
SE 0.84 1.41 0.84 1.44 0.05
LSD (5%) 119 1.99 1.19 2.04 0.07

ns ( non-significant). Figure followed by similar letter are not significantly different at p = 0.05.

Table 5. Effect of sewage and canal irrigation scheduling on physiological and yield parameters.

Treatment Total Dry Matter (g) Ginning Out Turn Yield Plant™ Yield ha't
(9) (Kg)
(S+S+S+S+S5+S) 199.03a 35.00a 69.23a 3876.9a
(S+S+S+C+C+C) 189.80b 34.83ab 61.87ab 3465.0ab
(S+S+C+C+S+C) 182.07c 34.66ab 57.53b 3221.8b
(C+C+S+S+C+S) 180.02cd 34.66ab 56.55b 3167.3b
(S+C+S+C+S+C) 179.37cd 34.50ab 55.41b 3103.3b
(C+S+C+S+C+S) 178.75cd 34.16ab 55.35b 3099.7b
(C+C+C+S+5+S) 177.80cd 34.00ab 54.92b 3075.7b
(C+C+C+C+C+C) 174.25d 33.83b 54.04b 3026.7b
Prob: ** n.s. * *
S.E 1.91 0.34 2.94 164.99
LSD (5%) 2.71 0.48 69.23a 3876.9a

n.s (non-significant). Figure followed by similar letter are not significantly different at p = 0.05.

Table 4 also showed that maximum boll weight 3.36 g were recorded in sole sewage application method,
followed by treatment 2 which gained the boll weight of 3.13 g. The results also indicated that, minimum boll
weight 2.89 g was recorded in sole canal irrigation application treatment. Total dry matter as affected by sewage and
canal water scheduling was highly significant at 5% probability level. The results exhibited that, maximum TDM (g)
199.0 was recorded in sole sewage irrigation schedule, persuaded by treatment 2 with, TDM 189.80 and lowest
174.25 g was observed in treatment, in which sole canal water was applied (Table 5).

Statistical analysis of variance for ginning out turn (GOT) were non-significantly different at 5 % probability
level. The results exhibited that, highest GOT (35.00) was recorded in sole domestic sewage water irrigation
scheduling treatment, followed by treatment 2, which produced (34.83) GOT. The lowest GOT (4.00 and 33.83)
were recorded in treatment in which canal water was solely applied for irrigation

Statistical analysis of variance for yield plant™ and yield ha™ were significantly different at 5% probability
level. The results in table 5 indicated that, yield plant™(g) and yield ha™(kg) 7.33, 69.23 and 3876.9, respectively
were recorded in sole sewage water irrigation scheduling treatment, followed by treatment 2, yield plant™ (61.87)
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and yield ha™ (3465.00). The minimum yield plant™ and yield ha'54.04 g and 3026.7 kg, respectively were recorded
in treatment in which canal irrigation water was applied solely.

DISCUSSION

Sewage water, with proper management, usually produces a water of suitable quality that can be used for
irrigation purposes with minimum impacts on human health or the environment (Qishlagiet al., 2008; Hofstedt,
2005). According the results of water analysis, it was indicated that all the critical parameters viz: soil pH, EC, Total
Nitrogen, Available Phosphorus, Exchangeable Potassium, CO3, HCOs, Cl, SO,4, Ca, Mg, Na, K, P, Cd, Pb and Cr in
both types of water (domestic sewage and canal water) were in permissible limit of NEQS,2005; FAO, 1993).
Generally, domestic sewage effluent contained more nitrogen, phosphorus, and potassium compared to those found
in canal water (Salms, 2004; Abedi and Najafi; 2001; Alloway and Ayres, 1997). Heavy metals (Cd, Pb and Cr) were
more in domestic sewage water as compared to canal water, but were in permissible limits of FAO and NEQS. The
results are in agreement with Hussein et al. (2010) and in contradiction with Al-Enezi et al. (2004) who reported that
untreated wastewater contains heavy metals (Cu, Zn, Pb, Cd, Cr, Ni) which are not only toxic to human health but
also pollutes the environment. The results also indicated that, domestic sewage water is rich in organic matter
(Weber et al., 1996; Munir et al. (2007) and other plant nutrients. The results are in accordance with Khurana and
Singh (2012), O'Riordan et al. (1983) and Hossein et al. (2010) who reported that high content of nitrogen,
phosphorus and potassium in sewage water strengthens its high manural value for field crops and irrigating with
sewage water could add enough N, P, K and S to meet the nutrient requirement of the crops.

The results also indicated that organic matter in domestic sewage water 1.04 as compared to 0.57 in canal
irrigation water. The results were in agreement with O'Riordan et al. (1983), Ramesh (2003), Antil and Narwal
(2008), Sashikanth (2010), Hossein et al. (2010) and Kharche et al. (2011) who proved that the effect of continuous
irrigation with sewage water on soil properties like organic carbon was high as compared to soils irrigated with
normal water, as domestic sewage water contains 40-50% organic carbon.

It is reported that most crops give higher than potential yields with wastewater irrigation. Several researchers
have documented the effects of effluent application on cotton yield and fiber quality (Bieloral et al., 1984; Day and
McFayden,1984; Oron and DeMalach, 1987, Papadopoulos and Stylianon, 1998; Alves et al., 2006).

Results showed that crop irrigated with domestic sewage water significantly affected the boll weight (g), yield
plant™ and yield ha™'at P< 0.05. The significant increase in above mentioned parameters may possibly be due to the
quantity of nutrient elements (N, P and K) and organic matter in domestic sewage water is more than that in
freshwater and applying domestic sewage water is a type of fertigation which results in increases in cotton yield.
The results agree with Alikhasi et al. (2012); Silva et al. (2009) and Boquet et al. (2004) who examined parameter of
growth and development of cotton plants when irrigated with wastewater and well water and observed that the
height of plants irrigated with wastewater had always been above the well water irrigated plants. Similar results
were reported by Tsakou et al. (2001) who reported faster development and significant root and shoot biomass
production of cotton (Gossypium hirsutum L.) grown on sludge-amended soil.

Respecting to higher cotton yield in sewage water treatments (Table 5) the results agree with Saad et al. (2015);
Alikhasi et al. (2012); Silva et al. (2009) and Bezerra et al. (2008) who examined parameter of growth and
development of cotton plants when irrigated with wastewater and well water and found that highest cotton yield was
achieved when cotton crop was irrigated with sewage water. Similar results also supported by Tsadilas and Vakalis
(2003) who reported that in the case of cotton, wastewater use, increased significantly the agricultural income in
comparison to the canal water and gave about 64% higher agricultural income over control treatment.

Conclusion
It may be concluded that the domestic sewage water may be used for irrigation of crop to increase crop yield
and to save canal water for other purposes.
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