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Due to the increase in population and more wastewater production and the
existence of limited water resources, the use of human wastewater in
agricultural activities is a necessity. The present qualitative research, while
investigating the consequences of the use of wastewater, seeks to develop
appropriate strategies for the use of wastewater in agricultural activities in the
village of Belan, Kurdestan province. Using the criterion-based sampling
method, 14 farmers were studied as a sample. Semi-structured interviews and
direct observation were used to collect information. The validity of the
findings was confirmed by triangulation and Qualitative data analysis was
performed using Maxqda software. The results showed that increasing the
area under cultivation, increasing yield, water supply, and less use of
chemical fertilizers are positive impacts of wastewater use. Moreover, the
increase of pests, increase of weeds, occurrence of physical and mental
disorders, unpleasant odor, a decrease in soil quality, pollution of the rural
environment, and increase in migration are among the negative impacts of
using wastewater. The use of standards for wastewater treatment, preparation
of soil sensitivity map, use of the appropriate irrigation method, attention to
plant type, and disinfection of wastewater are also among the strategies
suggested by users.

© Authors, Published by Environment and Water Engineering journal. This is an open-access
article distributed under the CC BY (license http://creativecommons.org/licenses/by/4.0/).
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Introduction

save water and reduce its pollution and water
recycling. Using wastewater to irrigate

Considering the increase in water demand for
agriculture and the competition between different
sectors, including agriculture, industry, and the
urban sector for water, there is no other way to
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agricultural crops is not a new thing, and in many
developing countries, raw sewage was used for
agriculture and aquaculture.
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Population increase, improvement of living
standards, climate changes and lack of proper
management of water resources have caused
shortage of these valuable resources. In such a
situation, the use of wastewater can be
considered as an important source for water
supply in industries and agriculture. In Iran, the
development of cities and villages and the
increase in water consumption have caused an
increasing production of sewage. Therefore, the
use of produced wastewater can be a necessity in
agriculture as a water-intensive  source.
Considering the climatic conditions prevailing in
the major part of the country and the lack of
surface water, investigating the use of treated
wastewater as a new source of water in recent
years is of particular importance. The use of
wastewater in the agricultural activities of Belan
village, Kamyaran city is followed for 80 years,
but the important thing is what are the
consequences of the wastewater and is there a
solution to reduce its negative effects. Therefore,
the aim of the current research is to develop the
best suitable solutions for the use of wastewater
with an in-depth view while examining the
positive and negative consequences of the use of
this type of wastewater from the point of view of
the users.

Material and Methods

The current research is qualitative research in
terms of nature and a case study in terms of
methodology. The community under study was
the farmers of Belan village of Kurdestan
province, who use the untreated sewage of
Kamyaran to irrigate their crops. Belan village
with an altitude of 1490 m above sea level is one
of the villages of Shahu village, the central part
of Kamyaran city. Sewage effluents have been
used in the production of crops such as wheat,
corn, barley, and recently canola. It is necessary
to explain that this village had no garden land
and all the farmers are engaged in agricultural
activities. Currently, this village has 540 ha of
agricultural land, 80% of which is irrigated by
sewage. Surveys show that the lack of high-
quality water resources and recent droughts are
among the reasons that have caused more use of
this type of water resource in the agriculture of
Kamyaran city. Using a criterion-based sampling
method, 14 farmers were studied as a sample. In
order to collect information, semi-structured
interviews and direct observation were used. The
interview with the research samples was
conducted in the first two months of 2019. After
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conducting the interviews and reaching the
theoretical saturation point, the data collection
work was finished. Then the recorded interviews
were listened several times and notes were taken.
All field notes were reread and the main concepts
in the writings were extracted and coded (open
coding). After that, expressions and concepts of
similar nature formed combinations and sub-
concepts. In the next step, In the next step, sub-
concepts obtained from before, categories and
broad concepts were formed in the form of
comprehensive and barrier concepts, and
duplicate data were removed from the main
concepts. The validity of the findings was
confirmed through triangulation. Qualitative data
analysis was done using Maxqda software. In
this research, first, all the interviews conducted
were compiled in the form of a text document,
then the indicators were considered in three
categories: advantages, disadvantages and
strategies. Comparatively, a certain index/code
was defined and developed. The defined code
was searched in the text of the interviews and
similar sentences that defined that code in terms
of content were selected. The number of
repetitions of each code with different quotes
from different interviews strengthened that code.
All the texts of the interviews were read many
times so that no specific index or code was
missed. By studying the codes, their re-
categorization was examined and similar codes
were placed in a specific category.

Results

The results showed that the average age of
people is about 39.7 yrs and the average number
of family members is 3.5 and the amount of
agricultural land under their activity is about 11.5
ha. The results showed that increasing the area
under cultivation, increasing yield, water supply,
and less use of chemical fertilizers are positive
impacts of wastewater use. Also, the increase of
pests, increase of weeds, occurrence of physical
and mental illnesses, unpleasant odor, decrease
of soil quality, pollution of the rural
environment, and increase in migration are
among the negative impacts of using wastewater.
The use of standards for wastewater treatment,
preparation of soil sensitivity map, use of the
appropriate irrigation method, attention to plant
type, and disinfection of wastewater are also
among the strategies suggested by users. The
final output model of Maxqda software for the
use of human waste in agricultural activities is
presented in the form of Fig. 1

;.J e S im0 .@)

Vol. 8, No. 3, 2022

VE) 5ol ¥ ojled hojge DS

EWE


bshahmorady@gmail.com
Typewritten text
754


Yoo

Strategies for Use of Wastewater in Agricultural Activities

Use the appropriate irrigation method
Occurrence of mental ilinesses

Use of wastewater in agricultural activities

]

Disinfection of wastewater with chlorine, ultraviolet rays

Advantages

Less use of chemical fertilizers

The use dstandards for wastewater treatment

Preparation of soil sensitivity map

Fig. 1 Final model of Maxqgda software using municipal wastewater in agricultural activities

Conclusions

Despite the importance and benefits of using human
waste in the irrigation of various agricultural crops
and increasing the production and supply of fertilizer
needed for agricultural activities, but Wastewater can
leave irreparable effects in terms of the environment
and health. 2- Untreated human sewage cannot be
considered an unpolluted water source, and it is
definitely necessary to properly treat the sewage. The
solutions presented in this research can be helpful to a
great extent. Also, in order to use human wastewater
in the agricultural activities of Belan village, some
suggestions are offered: continuous monitoring,
careful monitoring for complete wastewater treatment,
holding educational-extensional courses with the aim
of reducing the harm of using wastewater by farmers,

choosing suitable plants for cultivation in the region,
observing personal health during irrigation using
wastewater, preparation of the soil sensitivity map of
the region in order to implement the correct methods
of water and soil management and provide low-cost
facilities to the farmers of the region to implement
modern irrigation methods.

Data Availability
Data can be sent by email from the corresponding
author upon request.
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