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ABSTRACT

The study aimed at assessing the effects of physicochemical properties of soils in greywater use
for irrigation.Six weeks seeds of Lettuce (Latuca sativa) were sown in plastic flower pots
containing loamy soil, plant monitoring routine was done weekly and data were anlayzed using
excel while sampling of both water and soil were conducted before and after planting of which
the samples were taken for analysis to the laboratory for physical and chemical parameters. The
data obtained were analyzed using descriptive statistics.The pH, Ca, Mg, K, and Na levels in
water and soil samples were all within WHO (1984) recommended ranges, indicating that
greywater had no impact on soil quality. According to the report, research should be conducted
on a regular basis to investigate the qualities of some physic-chemical properties and harmful
compounds found in greywater irrigation and their impact on plant growth.
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INTRODUCTION

Greywater is defined as the urban waste water
that includes water from baths, showers, hand
wash basins, washing machines, dish washers
and kitchen sinks, but excludes input from
toilets (Prathapar et al., 2005; Jamrah et al.,
2006; Alfa et al., 2014). Thus, while
blackwater, which include human faeces
coming from toilets, are excluded, most of the
effluents from a household are produced in
bathtubs, dishwater, lavatories, or even
washing machines, being denominated as
greywater. Since greywater contains much
less microbial pollution, it can be considered
as a cost-effective effluent to be treated and
reused. According to WHO (2006) it is
estimated that 10% of the world’s population
consumes foods which are irrigated with
wastewater. Therefore, treatment of
wastewater and reusing it for irrigation may
supply for the increasing demand on
freshwater and improve the food production
capacity of farms. However, there are
significant concerns about the safety of

reusing wastewater for irrigation. The main
concern is the potential for damaging effects
of poor-quality water on soil, plants and
finally human’s health.
According to Al-gheethiet al. (2019), an
increase in the level of natural water
contamination is caused by the rapid increase
in the total population of developing countries
and their activities, as well as a lack of clean
water resources and advanced technology
required to produce high quality treated
wastewater. Water, on the other hand, is a
limited resource, and securing a reliable water
supply, particularly in light of climate change
scenarios, has become a major concern
worldwide (Pinto et al., 2010).
The use of grey water for irrigation could be a
valuable resource since, in addition to
irrigation, it can lower the cost of commercial
fertilizer and eliminate environmental risks.
Wastewater irrigation has raised agricultural
yield, improved water and nitrogen usage
efficiency, and provided plant nutrients
(Hussain and Saati, 1999). It also solves the
problem of wastewater effluent disposal
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(WHO, 1980).As a result, well-planned
wastewater utilization in agriculture will
boost food production by increasing irrigation
coverage, minimize contamination of river
water, and lower the cost of wastewater
disposal by municipal councils (Scott et al.,
2004). According to studies, using irrigated
greywater instead of scheme water improves
unit development in plants (Finley et al., 2009;
Misra and Sivongxay, 2010; Pinto et al.,
2010). The use of treated greywater for crop
irrigation in Jordan's Karak project, for
example, has shown to be successful.
Regardless of chemical concentrations in rural
areas, greywater is discharged directly on the
ground near residential areas, posing a
number of environmental and health risks,
including wetlands pollution, underground
water supply contamination, and salt, oil, and
grease infiltration into the soil, which
effectively reduces the infiltration rate of the
soil (Travis et al., 2008). Owing to the
voluminous amount of generated greywater,
the properties and reuse of greywater needs to
be explored. However, the information of
greywater reuse and or the asessment of
greywater effects on soil quality, thus the
need for this research. Therefore, the current
study is undertaken to assessment impact of
Physico chemical qualities of soils in
greywater irrigated with (Latuca sativa).

MATERIALS AND METHODS

Study Area

The experiment was carried out from May to
June of 2015 at in the orchard of the
department of Agronomy Bayero University
Kano New Site campus at latitude 110 58’

48.29’’N and longitude 80 25’ 16.41’’E as
shows in the Figure 1. The study was
conducted within 6 Weeks in screen house
under a controlled experiment using
greywater and tap water to irrigate lettuce
sown seeds in plastic flower pots to assess the

effects of the irrigated water types on soil
quality used.

Soil Collection and Laboratory Analysis

Soil sample was collected from each plot after
last harvest. Physical and chemical soil
analyses were carried out after drying the
samples in the laboratory and preparing them
for analysis, i.e grinding and sieving then
using a 2mm sieve. The samples were stored
in air tight clean polythene bags for analysis
with proper labeling. Then physical and
chemical properties such as Soil texture, soil
pH, electrical conductivity (EC), organic
matter (OM), total nitrogen (N), available
phosphorus (P), potassium (K), Sodium
Absorption ratio (SAR) following APHA
(2005) standard methods.
Soil physical and chemical data obtained were
subjected to statistical analysis. This was
presented in tables and descriptive statistics
using SPSS statistical software version. The
mean value were compared with the
recommended water quality limits of WHO
for irrigation.

RESULTS AND DISCUSSIONS

Physical Properties of Greywater

Table 1 shows the physical properties for grey
water sample observed to be partly grey (Ash
colour), offensive smell of the water samples
was also observed due to the anaerobic
condition of the samples with regards to
odour, and the turbidity for greywater was
obtained as 80NTU and 30NTU for tapwater
sample which indicates the murkiness and
amount of microbes present in the samples of
water that in turn affects the soil hydraulic
conductivity and pollutes the soil
surfacethrough surface flow of the water used
for irrigation. This study is in dis agreement
with the work of (Olowookere et al., 2018)
who reported higher than the WHO limit of
0.5 - 5NTU . TDS for greywater was obtained
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to be excellent at 486.00mg L-1 while tapwater
of 1312.00mg L-1was unsuitablewhich

indicates the salinity of the water for
irrigation as recommended by WHO.

Figure 1:Map showing the study Area
Sources: BUK Cartography Lab, 2019

Table 1: Physical Properties of Grey water
Type of water Colour Odour Turbidity TDS(mg 1-1)
Greywater Ash Offensive 80NTU 486.00
Control Clear Non-Offensive 30NTU 1312.00

Laboratory Analysis (2019).

Physio Chemical Properties of Soil

Table 2 shows the chemical and physical
properties of soilbefore and after planting
forboth greywater and tapwater irrigation of
lettuce undercontrolled conditions shows that
pH is slightly acidic ranged between 6.09 to
5.98 before and after planting while increases
the EC level of the soil (1.0 ) after planting
was higher than before planting (0.67) and
therefore result in low productivity as also
reported by (Rusan, et al., 2007).EC which
indicates that the salinity of the soil was
voluminously increased after the irrigation.
Moisture content (5.01>1.35; 0.67%) in soil

before was higher because there was no
lettuce growth as a result of water absorption
by the plants. K (0.14<0.44;0.89cmol/kg) in
soil before was lower than soil after, the
drastic increase shows the higher chances of
photosynthesis and diseases resistance in the
plants were higher due to the irrigation, which
is similarly reported by Kamau (2011).
Similarly, SAR (0.0.50<0.98;0.95) in soil
before is lower than soil after which shows
the evaluated relative proportion of sodium to
calcium and magnesium of the soils, which
this gives effects such as nature of toxin and
nutrient of plants in the soil as reported by
(Gross et al., 2007; Maimonet al., 2010).
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Table 2: Summary of Soil Chemical Properties before and after Planting
Greywater Tapwater

Sample Soil Before Soil After Soil After
pH 6.98 6.09 5.98
K (cmol/kg) 0.14 0.44 0.89
Na (cmol/kg) 0.42 0.10 0.23
EC (cmol/kg) 0.63 0.67 1.00
M.C (%) 5.01 1.35 0.67
SAR 0.50 0.98 0.95
% Sand 76.00 84.00 76.00
% Silt 18.96 6.8 12.8
% Clay 5.04 9.20 11.2

TEX. Class Sandy loam Sandy loam
Sandy
loam

Laboratory Analysis (2019).

Chemical analysis of water

From Table 3 a comparison of water
chemical properties for both greywater and
tapwater to the recommended limit for
irrigation shows that EC (0.73; 0.22ds/cm),
Magnesium (14.58; 24.48mg 1-1), Calcium
(41.39; 31.11mg 1-1)and Bicarbonate (70.00;
30.00mg 1-1) values were all in excellent
quality for irrigation, similarly pH (6.90; 6.57)
wasin good quality for water used while
Sodium (201.99; 178.77mg l-1) in greywater
was unsuitable but in tapwater was in good
quality. Contrarily,SAR (38.18; 33.90mmol l-
1)for both greywater and tapwaterare both
unsuitable although the samples of water were
till used due to the fact that much of emphasis
for this study was on the quality of the soil not
the plant as regards the effect of unsuitable
sodium and SAR impact.

CONCLUSION

The finding revealed that the concentration of
physico-chemical properties of the soils
before after planting (PH, electrical
conductivity, Na, Ca, Mg, SAR) in both
experimental and control were thin the WHO
(2008) recommended value. The study dis
agree with Travis et al., 2010) who reported
that that raw grey water may significantly
change soil properties that can impact the

movement of water in soil and the transport of
contaminants in water zone.
Recommendation
a) Research work should be regularly
carried out to study the qualities of some
physic-chemical properties and toxic
chemicals present in greywater use for
irrigation and their effect in plant growth.
b) Extension service to should regularly
organize seminar and workshop on ways of
improving irrigation farming in the study area.
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