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Olive cultivation is commercially practiced especially in Eagen Region of Türkiye. There are 
several factors effecting olive yield and quality such as climate, soil structure, topography, soil 
tillage, weed control, pruning, hoeing, spraying, fertilization and irrigation. This study investigated 
the irrigation practices of olive growers in the Akhisar and Saruhanlı districts of Manisa province 
and examined the region's irrigation structures, irrigation-related problems, and proposed solutions. 
A face-to-face survey was conducted with 150 farmers and 10 business owners engaged in olive 
cultivation with similar standards. It has been determined that irrigation conditions have a positive 
effect on vegetative and generative development (about 90%) of olive trees, fruit set and size 
increase, awareness of farmers about the importance of irrigation has been raised (around 85%), 
and irrigation practices have increased the economic value of olives along with yield and quality 
(approximately 88-90 %). The most common problems encountered with the irrigation systems used 
by farmers are the high costs of facility installation and energy. Producers should be informed and 
encouraged to participate in the grant support program implemented by the Ministry of Agriculture 
and Forestry and to benefit from zero-interest pressurized irrigation credit support provided by the 
Agricultural Bank of Türkiye and Agricultural Credit Cooperatives. 
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Introduction 

The Oleaceae family, and the olive tree, whose name 
comes from the Latin olea, is known to have a lifespan of 
300-400 years, and even to live up to 2000 years, showing 
no effects from drought and being one of the world's oldest 
agricultural products. For many years, it has been accepted 
as a symbol of peace in countries with a Mediterranean 
climate (Dara, 2010). With 27 species and nearly 600 
varieties worldwide, olives are cultivated in tropical and 
sub-tropical climate regions (Efe and Cüreal, 2012). 
Although there are different opinions regarding its center 
of origin, it is stated that the homeland of the olive tree is 
firstly South Asia Minor (the triangle of Mardin, Maraş, 
and Hatay) and that its cultivation dates back to 4000 BC 
(Hehn, 2000).  

There are many legends associated with the olive tree, 
and it is considered sacred and divine. The fact that it is a 
fruit mentioned in the Abrahamic religions, that sacred 
books such as the Torah and the Bible refer to the olive 
plant, that the word olive appears six times in the Holy 
Quran, and that the olive is referred to as a sacred tree 
explains these views (Mumkaya, 2012).  

The olive plant was cultivated for use in several areas 
such as hair care, body cleansing, enlightenment, and food, 
and during the periods it was cultivated, it took its place 
among the most important trade goods (Hehn, 2000). The 
trade journey that began with olive oil accelerated the 
spread of this plant and its recognition, leading to its 
cultivation as a crop throughout the Mediterranean climate 
zone (Ünsal, 2011). 

Olive cultivation is suitable for temperate and warm 
climates with calcareous and poor soil structure, while 
factors such as drought, frost, and extreme temperature 
fluctuations are known to be unfavorable for cultivation. 
Each of these characteristics supports the olive's status as a 
Mediterranean plant (Başoğlu, 2009). Olive trees are not 
selective in terms of soil requirements and are widely 
cultivated in tropical and sub-tropical climate zones, 
showing different tolerances in terms of climate 
requirements. Olive trees are long-lived plants that do not 
shed their leaves in winter and can remain on the tree for 
2-3 years under normal conditions (Arslan et al., 2021).  

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
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When we look at the global olive production in 2022, it 
is stated that olives were produced on 10,948,521 hectares 
of land and 21,449,867 tons of olives were obtained 
(FAOSTAT, 2024).  Looking at the areas mentioned, more 
than 95% are in Mediterranean countries, more than 85% 
of the cultivated land is dependent on rainfall, and although 
rainfall is irregularly distributed in these areas, there is little 
rainfall. In terms of soil structure, more than 50% are 
affected by severe erosion, and approximately 70% of olive 
groves are very large areas ranging from 1 to 5 ha, with 
75% being mountainous areas (Touzani, 2000). 

As olive areas increased, the number of olive trees also 
increased proportionally. According to TÜİK data, while 
there were approximately 154 million olive trees in 
Türkiye in 2010, this number reached approximately 178 
million in 2018. When evaluating olive production in 
Türkiye, which is carried out over large areas, by region, it 
is seen that the Aegean Region has the largest share of 
production (52%), followed by the Mediterranean Region 
(23%) and the Marmara Region (18%). Other regions 
where cultivation is carried out to a lesser extent are the 
Southeastern Anatolia Region (7%) and Black Sea Region 
(0.2%) (TÜİK, 2023). 

Rainfall is the most important climate factor affecting 
production in olive-growing regions in olive cultivation, 
sufficient rainfall and distribution of rainfall throughout the 
year are necessary for yield and quality. The olive plant 
requires water during its development, especially during 
phenological periods. The most critical stages of 
development when the olive plant needs water are:  
budding in spring, flowering and shoot growth, fruit setting 
and growth stages in summer, and then the fruit ripening 
stage in winter. Meeting the water needs during these 
periods is of great economic importance. 

In olives, irrigation minimizes the negative effects of 
water stress on olive trees, such as low flower and fruit set, 
low leaf area, limited photosynthesis, flowering, and 
higher root water uptake (Fraga et al., 2021). In Türkiye, 
several different irrigation systems are applied in olive 
farming. In general, the researches have shown that trees 
irrigated with sprinkler and drip irrigation methods in olive 
cultivation produce larger and meatier fruits and that 
irrigation significantly increases yield and quality 
(Michelakis, 2000). 

Irrigation practices have created new opportunities by 
significantly increasing the potential profitability of 
cultivation. When controlled irrigation is applied in 
conjunction with other inputs such as soil cultivation, 
fertilization, disease and pest control, and harvesting, the 
highest yields have been observed (Carruthers and Clark, 
1983). This study investigated the irrigation practices of 
olive growers in the Akhisar and Saruhanlı districts of 
Manisa province and examined the region's irrigation 
structures, irrigation-related problems, and proposed 
solutions. 

 
Materials and Methods 

 
The main material of this study consists of primary and 

secondary data that will reveal the behaviors towards 
intensive olive cultivation and the use of irrigation systems 
in cultivation in Akhisar and Saruhanlı districts of Manisa 
province. 

The primary data of the study consists of data obtained 
from face-to-face surveys conducted with 150 farmers and 
10 small and medium-sized enterprises in the olive sector 
of Akhisar and Saruhanlı districts with intensive olive 
cultivation. The questionnaire forms used in the study were 
prepared by searching questionnaires used in similar 
studies and relevant literature, and were adapted to the 
scope of the study. They were administered face-to-face, 
applying the most appropriate data collection method. The 
survey forming the primary data included questions about 
the current structures of olive producers and businesses, 
production techniques related to irrigation practices, and 
problems encountered in the production and marketing 
process. The secondary data for the study were obtained 
from periodicals published on olive farming, such as Dergi 
Park Akademi and Zeytin Dergisi, the Olive Research 
Institute, the National Olive and Olive Oil Council 
(UZZK), Manisa Provincial Directorate of Agriculture and 
Forestry, Turkish Statistical Institute, Food and 
Agriculture Organization of the United Nations FAO), 
climate data from the General Directorate of Meteorology 
(MGM), and Geographic Information System (GIS) data. 

The research was conducted in Manisa province, which 
has the largest share of olive production in Türkiye, with a 
rate of 8.87% (TÜİK, 2018a) in olive production, which is 
of strategic importance. The research area was selected 
based on data from the Manisa Provincial Directorate of 
Agriculture and Forestry, examining the areas where olive 
cultivation is most intensive, specifically the districts of 
Akhisar and Saruhanlı (Figure 1). 

Akhisar district is the largest district of Manisa province, 
located in the north of the Aegean Region, in terms of surface 
area and population. It is located at 38° 55′ 6″ north latitudes 
and 27° 50′ 24″ east longitudes. Akhisar district is 90 km from 
İzmir province and 86 km from Balıkesir province, and is 67 
km away from the Aegean Sea. The presence of the İzmir-
İstanbul highway and the İzmir-Bandırma railway in the 
district is of strategic importance (Manisa Governorate, 2017). 
The other research area, Saruhanlı, is a district of Manisa 
Province with an area of 890 km² and an elevation of 43 
meters. Located on the Izmir-Istanbul highway, the district is 
also situated in the Gediz plain, with the Kumçayı, a tributary 
of the Gediz River, passing through it. With a total population 
of 55,340, the district occupies an important position due to its 
geographical structure (Manisa Governorate, 2017). 

 

 
Figure. The Research Area 
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Table 1. Long-term (1930-2020) averages for climate parameters of Manisa province (MGM). 
ASD: Average Sunshine Duration (hours); ANRD: Average Number of Rainy Days 

Monts Manisa 
TAve (C°) TMax (C°) TMin (C°) ASD ANRD PAve (mm) 

Jan 6.6 24.0 -17.5 2.8 13.6 127.0 
Feb 7.9 26.4 -10.9 3.7 11.6 107.1 
Mar 10.5 33.5 -6.7 5.1 10.8 77.7 
Apr 15.1 34.7 -2.7 6.1 9.7 55.6 
May 20.3 40.6 2.0 8.2 7.9 39.7 
Jun 25.2 42.4 7.4 10.2 4.0 19.6 
Jul 27.9 45.5 10.5 10.8 1.4 9.9 
Aug 27.6 44.5 8.5 10.3 1.1 9.3 
Sep 23.3 42.5 3.3 8.6 3.1 19.8 
Oct 17.8 38.2 -0.9 6.2 6.8 51.8 
Nov 12.1 29.9 -7.3 3.9 10.1 89.2 
Dec 8.1 26.4 -9.9 2.3 13.6 137.7 
Annual 16.9 45.5 -17.5 6.5 93.7 744.4 

 
Climate data for the research area was obtained from 

the General Directorate of Meteorology. Due to their 
geographical location, both districts are inland from the 
coast and have high areas to the north, resulting in some 
differences from the Mediterranean climate characteristics. 
The average values for long-term climate data for Manisa 
Province, where the research was conducted, are given in 
Table 1. It is seen that the average temperature value for 
many years in Manisa Province is 16.9°C, the highest 
average temperature value is 34.9°C in July and August, 
and the lowest average temperature value is 3.0°C in 
January. Considering the phenological development of the 
olive plant, it is seen that the average temperature is 25.2 
°C and the total rainfall is 19.6 mm during May-August, 
when fruit setting and development occur. The lowest 
temperature is -17.5°C in January. 

It is known that temperatures below -7°C during the 
winter months are excessively low in terms of the olive plant's 
chilling requirement and have negative effects on olive 
development. Looking at the highest temperature values, July 
and August have 45.5°C and 44.5°C, respectively.  

In olive cultivation, extreme heat waves during the 
summer season, as well as low temperatures during the 
winter season, negatively affect olive farming, reducing 
yield and quality. When rainfall data over many years is 
examined, the average number of rainy days is 93.7, and 
the annual average total rainfall is 744.4 mm. 

The soil types in the research area of Akhisar and 
Saruhanlı districts are very diverse and scattered. Chestnut-
colored soils are found in the southwest of both districts, 
reddish chestnut-colored soils are found in the south, and 
colluvial soils dominate the general landscape. These 
districts have zonal, azonal, and intrazonal soil groups with 
high nutritional value suitable for olive cultivation. Red 
Mediterranean soils are found throughout these districts, 
which have a Mediterranean climate (Koday et al., 2016). 

When examining the water resources of Manisa province, 
the Gediz, Bakırçay, and Kumçayı rivers are used for 
irrigation as surface waters. Similarly, the Kula Reservoir, 
Yuntdağı Köseler Reservoir, and Kırkağaç Reservoir are also 
used for irrigation, and the Demirköprü Dam, Afşar Dam, 
Sevişler Dam, and Gördes Dam, which are water resources of 
Manisa, are also used for irrigation purposes. Groundwater is 
used for irrigation in Kırkağaç Bekraz Creek, Muradiye 

Göksu, Saruhanlı Sarıkız, Saruhanlı Hacırahmanlı, Salihli 
Kabazlı, and Alaşehir Center. 

The survey forms were designed to obtain data on the 
practices carried out by olive producers in their cultivation 
activities. The surveys included questions about the 
demographic structure of producers and businesses, land 
conditions, production activities, irrigation activities, and 
problems encountered in cultivation. The questionnaire 
forms used questions that were open-ended, short, and 
clear, allowing producers to express themselves easily. In 
preparing the questionnaire forms used in the study, many 
complex question types were used, such as demographic 
question structures, multiple choice, scaling, and 
preference determination, allowing for both quantitative 
and qualitative measurements and analyses. 

The application phase of the questionnaire forms 
prepared according to the purpose of the research was 
planned by implementing a sampling model using the 
Farmer Registration System (ÇKS) data of the Manisa 
Provincial Directorate of Agriculture and Forestry. In 
determining the farmers and businesses to be surveyed, the 
sizes of olive groves in businesses intensively engaged in 
olive cultivation in the districts of Akhisar and Saruhanlı 
were taken into account using producer data registered in 
the ÇKS. The survey forms were administered between 
June and September 2021, during the irrigation season, 
through face-to-face interviews with 150 producers and 10 
business owners, and the survey data was obtained through 
this direct interview method. The data obtained from the 
survey forms was transferred to a computer environment, 
and primary data was created and evaluated. The problems 
encountered by farmers engaged in olive production in the 
districts of Akhisar and Saruhanlı related to cultivation 
were identified, and the irrigation practices and irrigation 
behaviors in production were analyzed. Each answer to the 
questions in the surveys was evaluated separately, and the 
data was analyzed and evaluated as percentages (%) for 
ease of understanding. The primary and secondary data 
obtained in the research were combined and presented in 
graphs and tables to show the results of the study.   

This study was carried out in accordance with E-
29529695-050.99-117507 numbered and 16.08.2021 dated 
written Ethics Committee Decision of Selçuk University 
Rectorate, Faculty of Agriculture. 



Duramaz and Yaylalı / Turkish Journal of Agriculture - Food Science and Technology, 13(12): 4242-4251, 2025 

4245 
 

Results and Discussions 

 
Socio-Demographic Characteristics of Participant 

Farmers and Bussiness Owners  
Information regarding the socio-demographic 

characteristics of the participant farmers and businesses 
owners are presented in Table 2. It is seen that 22.5% of 
the survey participants are between the ages of 20-29, 
12.5% are between the ages of 30-39, 22.5% are between 
the ages of 40-49, and 42.5% are aged 50 and above, with 
the largest proportion being in the 50 and above age group. 
In terms of marital status, 82.5% are married and 17.5% are 
single. In terms of family size, 5% have 1-2 members, 
77.5% have 3-4 members, 17.5% have 5-6 members, and 
0% have 7 or more members. In terms of education level, 
27.5% of the survey participants are primary school 
graduates, 25% are middle school graduates, 32.5% are 
high school graduates, and 15.0% are university graduates. 
Considering that the average age of the survey participants 
in the districts of Akhisar and Saruhanlı where the study 
was conducted is high, the vast majority are married, and 
their educational levels are high, it can be assumed that 
educational activities related to irrigation will have an even 
greater impact. 

 
Olive Production Status of Participant Farmers and 

Business Owners  
Information regarding the production areas of the 

farmers and businesses owners is presented in Table 3. It 
was determined that the highest share of agricultural 
production in the total family income of survey participants 
was 80.0% for those with 40 or more, that 83.3% of 
agricultural production areas were owned, 7.1% were 
leased, 4.8% were jointly owned, and 4.8% were inherited. 
When the olive production areas in the districts of Akhisar 
and Saruhanlı, where the study was conducted, were 
evaluated, it was seen that the highest percentage (42.5%) 
was less than 20 decares, and the age range of olive trees 
was highest (42.5%) between 1 and 25 years. It was stated 
that 95.0% of the area was irrigated and 5.0% was dry 
farming. It can be said that irrigation practices to be 
developed in the districts of Akhisar and Saruhanlı, where 
the majority of producers have been engaged in agriculture 

for many years and olive-growing areas are large, are of 
strategic importance.  

 
Irrigation Status of Participant Farmers and Business 

Owners  
Irrigation status of participant farmers and business 

owners is presented in Table 4. It is seen that 75-100 is the 
highest rate in 80.0% of cases, and that the highest water 
resource used in production is groundwater, with a rate of 
95.0%. The answers received showed that pressurized 
irrigation methods were the most preferred among 
irrigation methods in the region. Among the preferred 
irrigation methods in the region, drip irrigation is the most 
preferred with a rate of 95.0%, and it was stated that no 
other irrigation method is used, with 5.0% practicing dry 
farming. Four factors were found to be important among 
the factors considered by producers when choosing 
irrigation methods for olive cultivation. Upon examination, 
these factors were identified as ease of water and fertilizer 
use, effect on yield, water deficits, and labor savings. 

 
Opinions of participant farmers and business owners 

about irrigation practices  
In Table 5, when asked questions to determine opinions 

of participant farmers and business owners about irrigation 
practices, they stated that they determined the irrigation 
time by looking at the plants and checking the soil. When 
asked how the water distribution program was determined, 
28 farmers answered that it was based on water reserves. 
Twenty-eight farmers stated that they determined it based 
on the capacity of the network and channels, while the 
remaining 88 farmers stated that they had their own water 
resource and determined it accordingly. Farmers who 
stated that they had their own water resource indicated that 
this advantage was a factor that facilitated the 
implementation of the water distribution program. While 
95.0% of producers stated that they obtained water from 
the resource via electric pumps, 100 producers stated that 
the water supply period was sufficient. Eight producers 
were engaged in institutional agriculture, while 52 farmers 
stated that the water supply period was insufficient.  

 
Table 2. Socio-demographic characteristics of participant farmers and business owners. 

 Participant 
Number of Farmers Percentage (%) 

Age 

20-29 36 22.5 
30-39 20 12.5 
40-49 36 22.5 
>50 68 42.5 

Number of Households 

1-2 8 5 
3-4 124 77.5 
5-6 28 17.5 
>7 0 0 

Education 

Primary 44 27.5 
Secondary 40 25 

High 52 32.5 
University 24 15 

Marital Status Married 132 82.5 
Single 28 17.5 

 



Duramaz and Yaylalı / Turkish Journal of Agriculture - Food Science and Technology, 13(12): 4242-4251, 2025 

4246 
 

Table 3. Olive production status of participant farmers and business owners 
 Participant 

Number of Farmers Percentage (%) 

Share of agricultural 
income in total family 
income (%) 

10-20 4 2.5 
20-30 8 5.0 
30-40 20 12.5 
> 40 128 80.0 

Ownership status of 
agricultural production 
lands 

Own 140 83.3 
Lease 12 7.1 
Shared 8 4.8 
Inherited 8 4.8 

Experience in agricultural 
production (Years) 

< 5  12 7.3 
5-10 36 22.0 
10-20 8 4.9 
> 20  108 65.9 

Size of olive production 
lands (ha) 

< 2  68 42.5 
2-5 36 22.5 
5-10 20 12.5 
> 10  36 22.5 

Age of olive trees 
(years) 

Oca.25 68 42.5 
25-50 60 37.5 
50-75 32 20.0 
> 75 0 0 

Type of olive farming Irrigated 152 95.0 
Dry 8 5.0 

NF: Number of Farmers; P: Percentage (%) 
 
Table 4. Irrigation status of participant farmers and business owners  

 Participant 
Number of Farmers Percentage (%) 

Ratio of irrigated farming 
in olive gardens (%) 

0-24 12 7.5 
25-49 8 5.0 
50-74 12 7.5 
75-100 128 80.0 

Irrigation method used in 
olive gardens 

Sprinkler 0 0 
Gravity 0 0 
Drip 152 95.0 
Other 8 5.0 

Water resource used in 
agricultural production 

Groundwater 152 95.0 
City supply 0 0 
Drainage water 0 0 
Surface water 0 0 

Factors effective in 
selection of irrigation 
method 

Yield 132 21.7 
Water deficits 128 21.1 
Cost 52 8.6 
Saving in labor 124 20.4 
Efficient use of Water and fertilizers 144 23.7 
Habits 12 2.0 
Common preference 8 1.3 
Scientific recommendations 0 0 
Other 8 1.3 

 
Opinions of participant farmers and business owners 

about water use in agriculture  
When asked about water use and the availability of 

irrigation water, 85.0% of producers responded that they 
could obtain irrigation water whenever they needed, stating 
that this was because many producers had their own water 
sources. Farmers face many problems with irrigation 
practices. Regarding individual problems encountered 
during irrigation, 90.0% of producers stated that “the 
energy costs are very high”, while 90.0% cited insufficient 
water quantity as a major problem. Failure to provide 
irrigation water when needed or over-irrigation causes 

many problems in cultivation. When asked about the 
problems they encounter when given too little or too much 
water, 35.0% of producers stated that yield decreases, 
while 19.0% stated that product quality deteriorates. When 
asked whether there was a water shortage in the region 
where agricultural activities were carried out, 100.0% of 
producers stated that there was a water shortage (Table 6). 
These problems clearly confirm that irrigation practices 
must be carried out appropriately and effectively and that 
irrigation is an important factor that directly affects yield 
and quality.  
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Table 5. Opinions of participant farmers and business owners about irrigation practices 
 Participant 

Number of Farmers Percentage (%) 

How do you determine irrigation 
timing? 

Checking the soil 88 33.3 
Checking the plant 128 48.5 
Experience 28 10.6 
Using soil moisture 0 0 
Other 20 7.6 

How do you determine water 
distribution program? 

Demand 0 0 
Management decision 0 0 
Water reserves 28 17.5 
Type of crop 16 10.0 
Network and canal capacity 28 17.5 

How do you get water from the 
water resource? 

Diesel engine 0 0 
Electric pump 152 95.0 
Syphon 0 0 
Other 8 5.0 

Is the irrigation duration is 
sufficient? 

Yes 100 62.5 
No 52 32.5 

 
Table 6. Opinions of participant farmers and business owners about water use in agriculture  

 Participant 
Number of Farmers Percentage (%) 

Do you get irrigation water 
to your fields whenever you 
want? 

Yes, whenever I demand 136 85.0 
No, I cannot get 4 2.5 
I get in my turn 16 10.0 
I get delayed time to time 4 2.5 

Individual problems you 
encountered in irrigation 
practices 

I get excess water from neighboring plots 0 0 
Water resources are too far from my fields 4 2.5 
Energy costs are too high 144 90.0 
Water fee payment calender is not suitable 0 0 

Primary problems you 
encountered during 
irrigation practices 

Insufficient water resources 144 90.0 
Improper water supply timing 4 2.5 
Other 8 5.0 

The problems encountered 
in case of insufficient or 
excessive irrigations 

Quality disruptions 76 19.0 
Fertilizer leaching 40 10.0 
Groundwater rise 20 5.0 
Yield losses 140 35.0 
Increase in pests and diseases 136 31.0 
I have no idea 0 0 

Do you think there is a water 
problem in your region? 

Yes 160 100.0 
No 0 0 

 
 

Opinions of participant farmers and business owners 
about soil and water structures of production lands  

The study gathered producers' opinions on water 
quality, the soil's available water capacity, soil structure, 
and salinity issues. According to the survey results, 70.0% 
of producers were unaware of the quality of the irrigation 
water they used, 95.0% did not have their irrigation water 
analyzed, 22.5% were unaware of the soil's available water 
capacity, and 60.0% had very little information (Table 7). 
It was observed that farmers are not sufficiently sensitive 
to irrigation water issues. According to the survey results, 
75.0% had soil analysis done, 92 people stated that there 
was no salinity in the soil, while 68 farmers stated that they 
did not know. Of the producers who participated in the 
survey, 77.8% stated that the soil structure in their 
agricultural production areas was sandy and 22.2% stated 
that it was loamy, while 73.2% stated that soil fertility was 
high and 26.8% stated that it was medium. 

Opinions of participant farmers and business owners 
about their knowledge of irrigation  

When asked whether they had sufficient knowledge 
about irrigation methods, 97.5% answered yes. It was 
observed that 90.0% answered yes to the question of 
whether they had information about the water consumption 
of the olive plant they were growing, and 42.5% answered 
yes to the question of whether they had received training 
on irrigation in the last 5 years (Table 8). It was observed 
that 49.2% of producers preferred to obtain information on 
irrigation from Provincial/Town Agricultural Directorates, 
while 27.0% preferred to obtain information from friends. 
In years when irrigation water was insufficient, 79.1% of 
producers stated that they took measures by answering that 
they practiced deficit irrigation based on their own 
experience. 
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Opinions of participant farmers and business owners 
about supports provided for irrigation systems  

It was stated that 82.5% of the producers participating in 
the survey did not receive support for irrigation equipment, 
17.5% received support, 15.0% were members of any of the 
cooperatives operating in the region, and 85% were not 
members of a cooperative (Table 9). It was stated that 74.4% 
of producers were aware of the government's credit support 
for irrigation systems but did not use it, while 82.5% did not 
benefit from credit support for irrigation systems and 17.5% 
did benefit. Of the irrigation organizations operating in the 
region, 29.4% of producers stated that their needs were met by 
the Irrigation Cooperative, 22.5% stated that their needs were 
met by the Irrigation Association, and 25.0% stated that their 
needs were met by the General Directorate of State Hydraulic 
Works (SHW). 

Uruç (2010) examined olive and olive oil production in 
Türkiye to determine its place in the global olive sector and 
investigated its competitive opportunities. It was noted that 
among agricultural enterprises operating in Türkiye, olive 
enterprises have an average size of 12.5 da and account for 
8% of the total. It was stated that irrigation activities in 
these olive operations are inadequate, 80% of them 
produce under dry conditions, investment costs for 
irrigation infrastructure are high and there is no special 
support, the majority operate as small businesses and 
practice extensive agriculture. Efe et al. (2013) stated that 
in olive cultivation, an annual rainfall of 600-700 mm 
results in a good fruit yield, and that irrigation is necessary 
to obtain high yields from olives in regions and periods 
with low rainfall. It was noted that in years when the winter 
season is dry and rainfall is insufficient, the water 
requirement of the olive plant increases during the 
flowering period, and that water stress during this period 
causes flower and fruit drop. 

Similar to present study, Adıgüzel and Kızılaslan 
(2019) conducted face-to-face surveys with 152 olive 

businesses in the provinces of Aydın, İzmir, Manisa, and 
Muğla to examine the business structures, product costs, 
and problems experienced by businesses in the production 
process related to olive cultivation in the Aegean Region. 
The study identified the population, educational status, 
characteristics of land holdings, labor force, capital 
structure, and costs of olive products in olive businesses, 
and determined the problems encountered by olive 
producers during the cultivation period. The most 
significant problems identified in olive production in the 
study were high costs and insufficient labor in soil 
preparation, fertilization, irrigation, and harvesting. 

Parallel to present study, Trenci (2020) conducted a 
survey to examine the problems encountered by producers 
in the olive cultivation process in businesses related to the 
olive sector in districts of Adana province where olive 
production is intensive. According to the survey results, 
agricultural pest control issues ranked first with a rate of 
41%, followed by high input costs with a rate of 25%, 
problems during harvest with a rate of 11%, water 
shortages with a rate of 7%, and labor shortages and other 
problems with a rate of 7%. In the survey data collected 
from producers, the most common problems related to 
irrigation activities were: insufficient irrigation water 
(58.8%), high water costs (20.6%), equipment and 
machinery problems (10.3%), and inability to obtain 
irrigation water at the desired time (1.5%).  

Hantekin (2019), in a study examining the physical 
geography characteristics affecting olive farming in 
Akhisar district, which ranks first in terms of agricultural 
land in Manisa province and is important in terms of total 
olive production along with the number of trees in the 
Aegean Region, found that 44% of the agricultural area of 
Akhisar district is used for olive production, that there are 
nearly 12 million olive trees, and that this production area 
yields between 175-200 tons per year. 

 
Table 7. Opinions of participant farmers and business owners about soil and water structures of production lands  

 Participant 
Number of Farmers Percentage (%) 

Do you know about quality of irrigation 
Yes 4 2.5 
No 112 70.0 
Not important 44 27.5 

Did you have irrigation water quality 
analyses 

Yes 8 5.0 
No 152 95.0 

Do you know about available water 
capacity of the soil? 

Yes, I know some 28 17.5 
I know little 96 60.0 
No 36 22.5 

Did you have soil analyses? Yes 120 75.0 
No 40 25.0 

Do you have a soil salinity problem? Yes 0 0 
No 92 57.5 

How is the soil structure in your fields? 

Stony 0 0 
Basin 0 0 
Silty 0 0 
Calcareous 40 22.2 
Sandy 140 77.8 

How is the soil productivity in your 
fields? 

High 120 75 
Moderate 40 25 
Low 0 0 
Quite low 0 0 
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Table 8. Opinions of participant farmers and business owners about their knowledge of irrigation  
 Participant 

Number of 
Farmers 

Percentage (%) 

Do you have sufficient knowledge of 
irrigation methods? 

Yes 156 97.5 
No 4 2.5 

Do you know about water consumption 
of the plant you irrigated? 

Yes 144 90.0 
No 12 7.5 

Did you have any trainings on irrigation 
during the last years? 

Yes 68 42.5 
No 92 57.5 

Which alternatives you prefer to get 
information about irrigation? 

Provincial-Town Directorate of Agriculture 124 49.2 
Private organizations 0 0 
From my friends 68 27.0 
Agricultural magazines-books 0 0 
Television 0 0 
İnternet 60 23.8 

What kind of measures do you take in 
years with insufficient irrigation water? 

Deficit irrigations based on expert consultancy  0 0 
Deficit irrigation based on own experience 136 79.1 
Looking for alternative irrigation options 20 11.6 
Other 16 9.3 

 
Table 9. Opinions of participant farmers and business owners about supports provided for irrigation systems  

 Participant 
Number of 

Farmers 
Percentage  

(%) 
Did you have any supports for irrigation 
equipment? 

Yes 28 17.5 
No 132 82.5 

Do you have a membership of any cooperatives Yes 24 15 
No 136 85 

Do you know about state supports and credits 
for irrigation systems? 

Yes 28 17.5 
I know. but I am not using 116 72.5 
No 12 7.5 

Do you use credits and supports provided for 
irrigation systems? 

Yes 28 17.5 
No 132 82.5 
No İdea 0 0 

Which irrigation organization meets your 
needs? 

Irrigation Cooperative 47 29.4 
Irrigation Association 36 22.5 
State Irrigation Facilities 40 25 

 
Natural conditions such as climate characteristics 

affecting the production period. landforms. soil structure. 
and water resources were also analyzed. The study 
indicates that the olive plant requires 400-600 mm of 
rainfall during the production period throughout the year. 
that 600-800 mm of rainfall is necessary to increase yield 
and quality. that the average rainfall in the Akhisar district 
is 589.3 mm. and that this amount is at the desired level for 
olive cultivation. 

Öztürk and Yalçın (2014) conducted a face-to-face 
survey with 374 olive farms selected from Bayındır. 
Bergama. and Akhisar districts and analyzed the level of 
innovation adoption among these farms. Significant 
differences were seen in the levels of innovation among 
business owners in terms of age. experience in cultivation. 
and education. Regarding the water resources used in the 
olive gardens. 82% of innovative businesses used artesian 
wells. while this rate dropped to 30% in non-innovative 
olive businesses. About 91% of innovative farms use drip 
irrigation systems and 1.6% use basin irrigation systems. 
while 72.5% of non-innovative farms prefer drip irrigation 
systems and 7.7% use basin irrigation systems. The study 
found that olive farms in the Akhisar region. where table 
olive cultivation is intensive. place greater importance on 

irrigation practices during the olive growing season and use 
drip irrigation more frequently in terms of water use. 

Özaltaş (2008) examined the economic structure of 
olives. the current status of olives. and the problems 
encountered in olive cultivation through literature related 
to olive cultivation in the world and in Türkiye. It was 
stated that olive production is largely dependent on rainfall 
and that irrigation is essential for olive farming due to the 
irregular and insufficient distribution of rainfall. 
Chartzoulakis et al.. (2000) stated that if water stress occurs 
during the shoot growth period. shoot development in olive 
trees decreases and plant growth is negatively affected. 
Boughallep and Hajlaoui (2010) found significant decreases 
in photosynthetic capacity and chlorophyll content. and 
decreased stomatal conductance in the “Zalmati” and 
“Chemlali” olive varieties grown in greenhouse pots. 
Stefanoudaki et al. (2009) examined the effect of irrigation on 
olive oil quality using two different irrigation methods. border 
irrigation and rainwater irrigation. on olive trees of the Crete 
variety. It was stated that irrigation increased fruit weight and 
oil content in the fruit.  

Çetin et al. (2004) conducted research to help olive 
growers in the Iznik district of Bursa province in making 
the right investments in irrigation systems. They examined 
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the effect of surface irrigation and drip irrigation methods 
on yield during the 1991-2000 production period. It was 
determined that drip irrigation had a more positive effect 
on olive yield each year during the specified period. with 
an average increase in production of 1.221 t/ha.   

Özgürsoy (2006) examined the problems encountered 
in the production and marketing stages of olive and olive 
oil cultivation in Hatay province and stated in a survey 
conducted with business owners that significant 
fluctuations in olive yield were observed each year 
compared to the previous year due to olive worm 
infestation. and that 78.6% of the business owners who 
participated in the survey considered this to be a serious 
problem. Kayalı et al. (2008) conducted 44 surveys on 
issues encountered in the olive sector. from production to 
marketing. among 22 businesses operating in the olive 
cultivation in the Akhisar district center and 22 businesses 
in 9 villages affiliated with the Akhisar district. It was 
noted that the majority of olive businesses were small 
family businesses and that. due to the intensive nature of 
olive production. exporters in the region played an active 
role in marketing. Başaran and Unakıtan (2010). in their 
research on table olive production and support policies in 
Türkiye. found that olive-growing businesses are mostly 
small family businesses. that incorrect cultural practices 
are carried out. especially irrigation during the production 
period. that organizational efforts between businesses are 
insufficient. that there are genetic problems with the olive 
plant. and that all these problems make it difficult to 
achieve high-quality and continuous production. 

 
Conclusion and Recommendations 

 
This study was conducted to evaluate different 

irrigation practices in olive trees commonly grown in the 
districts of Akhisar and Saruhanlı in Manisa province. with 
the aim of determining farmers' irrigation habits and 
investigating the effects of irrigation practices on yield. 
quality. and economics. The survey conducted with 
farmers revealed that 75.0% of farmers growing olives in 
the region had soil analysis performed on their production 
areas. but a very high percentage (95.0%) did not have the 
irrigation water they used analyzed. and 70.0% did not 
know the quality of the irrigation water they used. The lack 
of information regarding the quality of irrigation water was 
also reflected in another important issue. the available 
water capacity of the soil. with 60.0% of farmers having no 
knowledge of the available water capacity of the soil and 
22.5% having very little knowledge. Although 95.0% of 
the region practices irrigated agriculture. and all olive 
producers who practice irrigated agriculture are members 
of cooperatives. they use groundwater.  

The training and support provided to farmers in the 
region regarding irrigation are insufficient for efficient 
irrigation practices within the framework of extensive 
agriculture. Therefore. stakeholders in agriculture 
operating in the region should organize practical training 
and outreach programs for farmers involved in olive 
cultivation. providing water users with training on water 
management issues such as soil-plant-water relationships. 
irrigation timing. and irrigation methods. 

It has been reported that 95.0% of the pressure 
irrigation systems used by producers in the region have 

increased yield and quality through drip irrigation. 65.0% 
of farmers have increased the amount of irrigated land due 
to the positive effects observed. and 92.5% of farmers have 
seen positive effects on marketing and sales conditions in 
olive production. It has been determined that table and oil 
olives grown under irrigated conditions in the region have 
high quality characteristics such as fruit shape. fruit size. 
and oil content. Ninety-five percent of the producers who 
participated in the survey stated that these high-quality 
products provided them with an advantage in terms of 
marketing. and that they made a profit thanks to the 
increased market value of the products.  

The most common problems encountered with the 
irrigation systems used by farmers are the high costs of 
facility installation and energy. Regarding facility 
installation. it was found that 77.5% of farmers carried out 
the installation themselves. 82.5% did not receive support 
for irrigation equipment. and 72.5% were aware of the 
government's credit support for irrigation systems but did 
not take advantage of it. At this point, producers in the 
region should be informed about the existing advantageous 
opportunities and encouraged to take advantage of them in 
order to promote the use of existing government-supported 
irrigation systems and the establishment and operation of 
government-supported irrigation systems. Producers 
should be informed and encouraged to participate in the 
grant support program implemented by the Ministry of 
Agriculture and Forestry and to benefit from zero-interest 
pressurized irrigation credit support provided by the 
Agricultural Bank of the Republic of Türkiye and 
Agricultural Credit Cooperatives. 
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