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Abstract 

 

One of the biggest risks that the world will face by 2050 is water scarcity. This problem is not only the main 

problem of underdeveloped and developing countries, but also of developed countries. Considering that the 

agricultural sector uses 70% of the global fresh water drawn from rivers, lakes and other sources, water waste in 

agricultural areas should be prevented and water should be used effectively. This research aims to determine the 

water usage preferences of the producers in the agricultural sector where water usage is the highest. For this 

purpose, a face-to-face survey was conducted with 412 producers residing in the rural areas of Bursa, Turkey. The 

data obtained as a result of the survey were analyzed with SPSS 25. 0. When the analysis results are examined; It is 

seen that 36.2% of the producers determine the amount of water they will use for irrigation according to their 

estimations, they have very little (50.2%) information about the useful water capacity of the soil, and 47.8% do not 

use drip irrigation, but they plan to use it. Although studies have been carried out to prevent water waste, the 

expected benefit has not been achieved. Extension service should be provided to the producers that excessive 

irrigation does not increase the yield. 
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INTRODUCTION  
 
Water is one of the most important natural 
resources that living things need to survive 
[12]. People settled and lived in areas where 
they had access to throughout them. Water is 
a renewable resource and not infinite [37]. 
The negative effects of climate change are 
becoming more evident day by day. Changes 
in precipitation cycles, permanent droughts [7, 
22] and more frequent natural disasters cause 
irreversible damage to water sources [36]. 
These problems occurring in water resources 
directly affect other resources [43]. These 
increasing symptoms also have negative 
consequences in agriculture, which is a main 
sector [17]. Problems such as climate change 
and drought, which have natural results, 
require more efficient use of water used in 
agriculture [8]. Research performed on the 
subject   does not offer encouraging scenarios 
for the future. Therefore, water management 
in agriculture is a very important issue [7].  
Kara and Yereli [17] stated in their research 
that consumer behaviors should be analyzed 

in subjects such as water management, food 
safety and nutrition in order to determine the 
impact levels of climate change on sectors. 
According to the research conducted by the 
United Nations Economic Commission for 
Europe (UNECE) in 2020, with the rapid 
increase in population in 2050, the demand 
for food will increase by 50% , the demand 
for water by 55% [18] and the energy demand 
by 80% [35]. FAO reported that agricultural 
lands are an important issue in terms of global 
environmental change and food supply 
problems [11] These resources must be 
protected in order to meet the basic vital 
needs of people [1, 30]. States are responsible 
for preserving, developing water resources 
and also for distributing these to individuals 
[4]. The priority for the use of water can be 
ranked as; drinking-consumption, necessity 
for animals to survive, use in agricultural 
areas, use in energy and industry, use in trade, 
tourism and fishing [2].  
70% of the world's water is used in agriculture 
[13, 26, 27, 39]. Since the global climate 
crisis directly affects the agriculture sector, 
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the rate of water used in agriculture is 
increasing [14]. In this case, the distribution 
of water between sectors also differs. In 
addition to the climate crisis, the unconscious 
use of water is another factor that causes the 
water crisis [42]. The use of wrong irrigation 
systems, technological inadequacies, 
transmission and distribution problems and 
infrastructure problems increase the waste of 
water [4]. Turkey is located in the semi-
arid/semi-humid middle latitude region. As in 
other countries in this region, sometimes arid 
climate is seen periodically, and sometimes 
humid climate characteristics are observed 
[21, 29]. Agricultural production in arid and 
semi-arid areas is directly dependent on water 
[9]. The precipitation rate is not high. 
Therefore, the amount of water used in 
agriculture should be used adequately and 
effectively [10]. 
 
Table 1. Amount of water withdrawn from Turkey's 
water resources and usage areas (billion m3/year, %) 

Years 2012 2014 2016 2018 2020 
Irrigation 41.55 35.85 43.06 43.95 44.0 
Thermal power 
plants 

6.40 6.53 8.61 7.87 8.28 

Municipalities 4.94 5.23 5.83 6.19 6.49 

Manufacturing 
industry  

1.79 2.20 2.12 2.68 2.60 

Villages 1.04 0.43 0.38 0.39 0.42 
Mining  0.11 0.21 0.23 0.24 0.27 
Organized 
industrial zones 

0.14 0.14 0.15 0.16 0.18 

Total 55.96 50.59 60.38 61.48 62.24 

Source: Ministry of Environment, Urbanization and 
Climate Change, 2022 [28]. 
 
When the water usage areas in Turkey are 
examined (Table 1), it is seen that agricultural 
irrigation has the highest share like other 
developing countries. In the agriculture sector, 
1% savings amount corresponds to 6.6% 
water consumption in industry and 4.9% in 
drinking water consumption [41]. 
Excessive Irrigation and Water Holding 
Capacity of the Soil 
Farmers do not have enough information 
about the relationship of the plant with water 
and soil. Excessive use of water does not only 
harm the plant, but also has negative effects 
on the environment. Farmers who do not have 
enough information tend to use excessive 
water as they are traditionally accustomed to 

[10]. There are some factors that should be 
considered in order to determine the correct 
irrigation method. Determining the properties 
of the soil is one of these factors. Soil analysis 
is very useful to determine soil structure and 
needs [40]. 
[16] stated in their study that half of the 
agricultural lands of Osmaniye province 
contain high levels of Na, and therefore 
salinization is observed in the soil, while the 
remaining soils have low levels of P. 
According to the research, balanced 
fertilization and drip irrigation system should 
be used in agricultural soils in this region. 
Drip irrigation system is seen as superior to 
other irrigation systems [6], due to the fact 
that it can irrigate large areas with limited 
water, its water application efficiency is high, 
it requires less labor, and it needs low energy 
[7]. In addition, weed, disease and pest 
reproduction rates are low in drip irrigation 
method [15]. 
The water holding capacity of the soil is very 
important in order to store the water in the soil 
and to provide the water needed by the plant 
[31]. Water holding capacity is defined as the 
difference between field capacity and wilting 
point [24]. Organic materials are components 
that bind the grains in the soil, reveal nutrients 
to plants, and control the movements of water 
in the soil. In this way, the water holding 
capacity of the soil also increases. The effect 
of organic materials on increasing the water 
capacity of the soil is not effective in 
increasing the water resources [38]. 
 
MATERIALS AND METHODS  
 
This research was carried out in Bursa 
province in June and July 2022. Bursa 
province is Turkey's 4th largest city and is 
located in the south of the Marmara region. 
As of 2021, the population of Bursa was 
announced as 3,147,818 [34]. Research data 
were obtained by using face-to-face survey 
method with 412 producers. 
The research consists of two parts. In the first 
part, previous studies were examined and the 
literature part of the research was formed. In 
the second part, analyzes were made using the 
research data and the results of the analysis 
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were interpreted. Necessary literature research 
was carried out while forming the survey 
questions. While some of the questions were 
taken from previous studies, the rest were 
prepared uniquely for this study. The prepared 
survey questions were finalized by pre-
interview with 15 people and approved by an 
expert academician. The obtained data were 
analyzed with SPSS 25.0 (Statistical Package 
for the Social Sciences). Frequency analysis 
and Chi-square test were used in the analysis 
of the data. 
The following formula was applied to obtain 
the sample size [23, 32]: 
 

n=(z)^2 p(1-p)/d^2      (1)                                              
n=(1.96)^2/(4(0.05)^2 )=384.16  
 
n: sample size,  
z: level of confidence according to the 
standard normal distribution (for a level of 
confidence of 95% (1.96),  
p= sampling proportion (0.5),  
d= tolerated margin of error (0.05)  
 
When the above formula is applied, the 412 
participants in the current study has been 
deemed to be sufficient. 
 
RESULTS AND DISCUSSIONS 
 
In this part of the research, the demographic 
characteristics of the producers, their 
knowledge about irrigation, their knowledge 
about over-irrigation and soil capacity were 
analyzed. Analysis results were analyzed and 
compared with previous studies and 
interpreted. 
Table 2 shows the demographic information 
of the producers. When this information is 
examined, it is seen that the producers are 
mostly between the ages of 36-45 and their 
marital status is married. The number of 
households of 133 producers is 6-8 people. 
When the farmers’ education levels were 
examined, it is seen that 274 people can only 
read and write. According to agricultural 
production data, 34.5% of the producers have 
been producing for 6-10 years and 40.3 % of 
the producers stated that their production 
areas was between 51-100 decares. 

Table 2. Demographic information of producers 
Age N % 
25-35 
36-45 
46-55 
56-65 
66+ 
Total 

40 
156 

62 
126 

28 
412 

9.7 
37.9 
15.0 
30.6 

6.8 
100 

Household size N % 
1-2 
3-5 
6-8 
8+ 
Total 

26 
129 
133 
124 
412 

6.3 
31.3 
32.3 
30.1 
100 

Education N % 
Not literate 
Literate 
Primary school 
High school 
University 
Total 

10 
274 

81 
39 
8 

412 

2.4 
66.5 
19.7 

9.5 
1.9 

100 
Marital status N % 
Married 
Single 
Total 

363 
49 

412 

88.1 
11.9 
100 

Experience in 
agriculture 

N % 

1-5  
6-10 
11-20 
21+ 
Total 

51 
142 
104 
115 
412 

12.4 
34.5 
25.2 
27.9 
100 

Arable area owned  N % 
1-20  
21-50  
51-100 
101- 200 
201+  
Total 

41 
148 
166 

41 
16 

412 

10.0 
35.9 
40.3 
10.0 

3.8 
100 

Source: Own results. 
 
In Table 3 producers’ knowledge about 
irrigation can be seen. Regarding irrigation, 
267 of the producers who received technical 
information support from agricultural 
engineers stated that they rarely consulted for 
support and 298 of them stated that they did 
not attend any seminar or meeting on 
irrigation and fertilization. 
Producers get information about irrigation 
mostly from provincial and district agriculture 
directorates (40.7%) and television programs 
(31.3%). 
More than half of the producers can only read 
and write. The low level of education prevents 
them benefiting from more information 
channels. 
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Table 3. Information status of producers about 
irrigation 

Status of receiving technical information 
support on irrigation 

N % 

Yes 
Very rare 
No 
Total 

97 
267 

48 
412 

23.5 
64.8 
11.7 
100 

Status of participation in training meetings 
on irrigation 

N % 

Yes 
No 
Total 

114 
298 
412 

27.7 
72.3 
100 

Information sources about irrigation N % 
Provincial Directorates of Ministry of 
Agriculture and Forestry 
Private institutions 
From journals/books about agriculture 
TV Programs 
Total 

 
168 

17 
98 

129 
412 

. 

Method for determining the amount of 
water 

N % 

Checking the moisture at the roots 
Calculation 
Estimation 
Total 

132 
131 
149 
412 

32.0 
31.8 
36.2 
100 

State of knowledge about the water holding 
capacity of the soil 

N % 

Yes 
Very little 
No 
Total 

74 
207 
131 
412 

18.0 
50.2 
31.8 
100 

Drip irrigation usage N % 
Yes 
No but I’d like to 
No because it’s expensive 
Hard to manage 
Total 

97 
197 

        101 
17 

412 

23.5 
47.8 
24.5 

4.2 
100 

Source: Own results. 
 
36.2% of the farmers determine the amount of 
water used for watering the field according to 
their estimates. The producers, who are afraid 
to change their habits from the past, make 
irrigation according to their own wishes. The 
number of producers who have information 
about the water holding capacity of the soil is 
74. 207 manufacturers have very little 
information. There are 97 producers using the 
drip irrigation method. On the other hand, 197 
producers stated that they did not use it, but 
that they intend to use it in the future. 101 
producers do not use drip irrigation because it 
is expensive. [3] concluded in their research 
that 63% of the farmers prefer the drip 
irrigation method because it is easy. [25] 
stated in their research that the initial 
installation of the drip irrigation system is 
costly, but it increases fruit yield from the first 
year. 
Manufacturers do not abandon the traditional 
production methods they have adopted and 
see new production systems as unnecessary 
costs. Although it is known that the drip 
irrigation system increases the product yield, 
the producers still do not prefer this system. 

For individuals who spend their free time 
mostly in coffeehouses, the trainings to be 
given here and the information to be 
published in mass media such as television 
will be beneficial. 
 
Table 4. Excessive irrigation conditions of producers 

The 
situation of 
using the 
appropriate 
irrigation 
method 

Producers belief that more irrigation 
causes more yield 

Chi-
Square 

(X2) 
Yes No No idea  

 
86,797 

N % N % N % 

Yes 179 83.6 89 65.4 38 61.3 
No 35 16.4 47 34.6 24 38.7 
Total 214 100 136 100 62 100 

Source: Own results. 
 
Table 4 shows the Chi-square test results of 
the questions "The more irrigation is applied, 
the more the belief in yield increase" and "The 
situation of using the appropriate irrigation 
method". According to the test results, 83.6% 
of the producers who have the perception that 
the more irrigation is done, the more the yield 
will increase, think that they are irrigating 
appropriately. The rate of those who do not 
have the perception that the more irrigation is 
done, the more yield will increase and think 
that they are doing proper irrigation is 65.4%. 
Excessive irrigation in agriculture causes soil 
salinization and erosion as well as reducing 
crop yield. Producers are not aware of the 
adequacy of their irrigation. [19] stated in 
their research that producers do not pay the 
real cost of the water they use and therefore 
they tend to over-irrigate. 31.1% of the 
producers participating in the research believe 
that excessive irrigation increases the crop 
yield. According to [5] research, producers 
commonly believe that over-irrigation will 
increase yields.  
For this reason, much more water is used than 
is needed. In the studies reviewed, it is seen 
that there are similar results with the current 
study.  
Although the studies are in different regions, 
producers have a similar perception towards 
water use. 
Table 5 shows the Chi-square test results of 
"Knowledge about the water holding capacity 
of the soil?" and "Having knowledge about 
the harms of watering the soil too much?”. 
According to the test results, only 17 of the 
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producers who have knowledge about the 
useful water capacity of the soil think that 
adding too much water to the soil is harmful. 
66.3% of the producers, who have little 
knowledge about the useful water capacity of 
the soil, state that giving too much water to 
the soil is partially harmful. According to the 
research of [33], 59% of the producers do not 
have information about the water holding 
capacity of the soil. The rate of those with 
very little knowledge is 4%. Producers do not 
have enough information about the amount of 
water their soil needs.  
 
Table 5. Information status of producers about soil 
capacity 

The state 
of having 
knowledge 
about the 
harms of 
watering  
the soil 
excessively 

Knowledge about the water holding 
capacity of the soil 

Chi-
Square 

 (X2) 
Yes Very little No  

 
15,083 

N % N % N % 

Yes 17 22.9 25 12.1 17 13.0 
Partially 49 66.3 117 56.5 73 55.7 
No 8 10.8 65 31.4 41 31.3 
Total 74 100 207 100 131 100 

Source: Own results. 
 
They should be informed about the damages 
caused by excessive irrigation not only to the 
crop but also to the soil and the environment. 
The measures that will be taken are very 
important in reducing water scarcity, which is 
one of the most important problems of the 
future [20]. 
[8] in their research, farmers were asked 
whether over-irrigation is harmful, and 61% 
of the farmers answered that over-irrigation is 
not harmful. In the same study, it was stated 
that the scarce water resources in the region 
should be used more efficiently and water 
should not be given more than the water 
holding capacity.  
Similar results were obtained in the present 
study in comparison with the studies 
reviewed. Producers do not use water 
resources effectively and water waste 
continues in the agricultural sector. 
 
CONCLUSIONS 
 
All of the future research about the subject 
focuses on water scarcity and the negative 

consequences that will occur with it. Water 
scarcity, which poses a great threat to future 
generations, shows its effects today as well. 
Despite this, water waste continues in the 
agricultural sector, where water use is the 
highest. This unconscious use of water in the 
agricultural sector also poses a risk to other 
sectors. 
When the results of the analysis are examined, 
it is seen that the producers believe that the 
more they irrigate, the more yield they will 
get. Producers are not aware of the damage 
caused by excessive irrigation and think that 
they use the most appropriate irrigation. In 
addition, producers who believe that 
excessive watering of the soil is not harmful, 
do not have enough information about the 
water holding capacity of the soil. 
The education level of most of the producers 
is literate. The number of producers with a 
high level of education is quite low. For this 
reason, it would be useful to provide 
information about irrigation systems in the 
mass media that producers follow. Producers 
often spend their free time in coffee houses. 
Trainings and informing in coffeehouses are 
more efficient for producers. Producers who 
think that excessive irrigation will increase 
the yield are not aware of the damage they 
cause to the environment. Although it has 
been determined in many studies that the use 
of water at the required rate increases the 
efficiency, producers do not prefer systems 
that provide sufficient water use, such as drip 
irrigation. The research was carried out within 
the borders of Bursa province, located in the 
south of the Marmara region.  The region is 
an important region in terms of Turkey's 
agricultural potential, as well as one of our 
leading provinces in terms of education level.  
The current research, if applied more 
comprehensively in other geographical 
regions, will shed light on establishing a 
model for Turkey. 
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