
European Water 59: 339-342, 2017. 
© 2017 E.W. Publications 

Irrigation of walnut trees in the vicinity of Hisareyn - Gölcük / Kocaeli, 
Turkey 

F. Dökmen1*, Y. Ahi2 and D.D. Köksal2 
1 Kocaeli University, The Vocational School of Food & Agricultural,Campus of Arslanbey, Kartepe-Kocaeli, Turkey 
2 Namık Kemal University, Faculty of Agricultural, Department of Biosystem Engineering, Tekirdağ, Turkey. 
* e-mail: funda.dokmen@kocaeli.edu.tr 

Abstract: Walnut trees as well as their fruits represent an important sector of the agricultural industry. Walnut is a valuable fruit 
species and its cultivation contributes significantly to the economy in Turkey. Turkey with its 13.2 billion walnut trees 
is so important in terms of walnut cultivation among other countries in the world. There are many problems about 
irrigation during the growing period of walnut. Walnut trees need irrigation during the growing period. Irrigation is a 
key-factor for walnut cultivation. Generally, application of irrigation is recommended from the beginning of April 
until the end of October. Irrigation methods change according to orchard’s soil characteristic and climatic conditions 
of the cultivation area. In this study, irrigation methods and water resources were investigated in the walnut orchards 
located in the vicinity of Hisareyn-Gölcük/Kocaeli in Turkey. Irrigated and non-irrigated walnut orchards were 
compared. Double ring infiltrometer test has been performed for the purpose of determining the soil infiltration rate. 
According to physical observations and the determination of soil characteristics, irrigation methods were assessed 
with the purpose of determining the most suitable ones for walnut orchard irrigation in the area. 
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1. INTRODUCTION  

In the recent years, walnut cultivation has been steadily increasing in Turkey, due its high 
economic value. Turkey is among the native lands for walnut cultivation. It has over 4.5 million 
walnut trees as a result of the cultivation done so far. Due to its walnut production of nearly 
120 thousand tons, Turkey ranks third in the world in this sector (Anonymous, 2016). 

Walnut trees can easily adapt to various soil and climate conditions. Although it takes a long 
time to grow, walnut is one of those fruit species which is most common over the world, with its 
cooling requirement of 400-1800 hours. In general, walnut trees adapt more easily to valleys that 
are sun-drenched in the summer and moderately warm in winter, secured from the wind. Since 
Turkey is on a geographical location where climate transitions are influential, the choice of plants 
and orchard systems of cultivators vary. In certain regions of our country, late frosts in the spring 
are among the most important factors which cause inefficiency in the walnut trees. Among the other 
most important factors are irrigation and the correct choice and application of the irrigation method. 

Walnuts require a cool enough weather in winter and autumn to satisfy the need for cooling and 
a temperature of 25-35 ºC in spring and summer which is enough to support normal growth and 
maturing. A total minimum yearly precipitation of 500 mm is sufficient for walnut cultivation. 
However, it is important that it is regular. Especially in the summer, there should be enough water 
and humidity in the soil.  

If the precipitation in winter is not enough to wet the soil at least 180 cm deep, irrigation must be 
applied during the winter as well in order to make up for the water and humidity deficiency. 

They grow well in deep soils which do not retain water, with a groundwater level of not more 
than 2.5-3 m. The pH value of the soil should be around 6-7 without any problems of soil alkalinity 
or saltiness. The soil should be well-drained, rich in organic matter and well-aired. The level of 
water retention capacity of the soil is of additional importance for cultivation; the higher it is, the 
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better. According to studies, the yearly water demand of walnut trees is around 750-1500 mm. 
Some researchers and also FAO studied about crop yield response to water relation to irrigation of 
walnut trees (Goldhamer et al. 1982, 1984; Fulton et al. 2003; Chauvin et al., 2005; FAO, 2012; 
Goldhamer and Beede, 2015).  

2. MATERIAL AND METHODS 

The study has been performed in the walnut orchards in the town of Hisareyn within the district 
of Gölcük, located in the city of Kocaeli. All of the orchards where walnuts were cultivated had 
been set up according to the cultivators’ own knowledge and experiences. While some of the 
orchards were set up on the plain, the others were set up on high lands within the forest land, 
approximately 300-500 m above sea level.  

The research area is 13 km from the city of Kocaeli and 7 km from the district of Gölcük. The 
climate of the district is under the influence of Black Sea climate, but it also shows climate 
properties of the Marmara Region. When average climatic values measured throughout many years 
(1950 - 2015) are studied, it is seen that the average temperature has been 23.8 ºC and the highest 
average temperature has been measured in July as 29.6 ºC. The lowest average temperature has 
been measured in January as 3.3 ºC. Average number of rainy days has been the highest in January 
with 17.4 and the lowest in August with 5.2. Total monthly precipitation has been recorded to be the 
highest in December with the average being 110.0 kg m-2 and the lowest in July with the average 
being 37.1 kg m-2 (Anonymous, 2017).  

The local walnut orchards have been visited and the problems they face in irrigation have been 
identified. The cultivation sites have been photographed.  

Soil samples have been taken and analysed according to Blake (1965) and Benami and Diskin 
(1965). Soil texture was measured with a hydrometer as explained in Bouyoucos (1962). 

In addition, samples have been taken from the water sources used in irrigation and irrigation 
water quality analyses have been performed in the laboratory, according to Ayyıldız (1990).  

The actual value of water logging speed of the soil (infiltration) needed for the preparation of the 
irrigation system has been identified (Criddle et al., 1956) by double ring infiltrometer 
measurements as ranging between 8 mm h-1 and 50 mm h-1, depending on local soil properties.  

3. RESULTS 

The walnut species cultivated in the research area are Yalova 1, Yalova 3, Yalova 4, Şebin and 
Bilecik as the local species and Chandler, Pikan and Fernor as the foreign species. The most 
important reason why the foreign species are preferred in the area is that they provide high 
efficiency, high quality fruits that are full inside with thin shells and therefore also yield high 
incomes. 

The size of the walnut orchards in the research area vary between 5 and 10 decars. The young 
trees in the orchards are generally planted within 9x9 m and 10x10 m spaces. As well as orchards 
where spring water is used, there are also certain walnut orchards where the cultivation is done 
without any irrigation. Non-irrigated orchards are mostly the cultivation sites set up within the 
forest land (Figure 1). 

According to the laboratory results, the soil texture in the research area walnut orchards can be 
classified as either loamy or sandy-loamy. Average water retention capacity is 26.94 mm.  

And according to the results attained in the analyses, the irrigation water quality is moderately 
salty and low in sodium which is considered class 2 irrigation water and the pH value of the waters 
is on a neutral level, varying between 7-7.50.  

Flood irrigation and wetting the whole orchard are methods commonly used in irrigation. The 
number of orchards where drip irrigation method is used is very low and they are set up without a 
project, according to the cultivators’ own knowledge and experiences. Therefore, the cultivators are 
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unable to reach the desired efficiency levels with these irrigation systems. 
Walnut is a fruit species which responds very well to drip irrigation. Thus, the walnut cultivators 

in the research area were advised to make use of the drip irrigation method. The purpose of the drip 
irrigation method is to apply at once, a low amount of irrigation water, only to the area where the 
plant roots grow with the help of a pressure pipe and drippers so as not to cause a tension resulting 
from a deficiency in humidity. With this system a wet surface is created only along the plant rows 
without wetting the whole cultivation site and the ground between the rows remains dry. When 
irrigation is applied this way, the benefits obtained from the irrigation water are maximized. And 
the water loss due to evaporation is minimized. In addition, since the setup cost for the drip 
irrigation system is lower in comparison with other irrigation systems and that it saves water and 
has a positive influence on keeping the fertile soil in cultivation gardens, it should be a preferred 
choice among cultivators (Figure 2). The plots were irrigated by drip irrigation. Irrigation was taken 
by a pump from a water tank near the experimental site.  
 

   

Figure 1. Walnut orchards in the research area 

It is of great importance that irrigation water reaches all of the roots of walnut trees. Therefore 
when the irrigation system is being set up, it is a must that the irrigation project is prepared in a wat 
that enables the irrigation water to reach the capillary roots that are spread over the crown 
projection areas of the trees.  
 

   

Figure 2. Drip irrigation in the walnut orchard 

4. CONCLUSION 

With their wide branches and wide leaves, walnut trees require a lot of water. Especially during 
the two years following the planting of the young plant, regular irrigation is needed. The growth in 
spring and meeting the water needs of the plants during the periods when the trees grow fruits and 
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when the meaty parts of the fruits are forming are very important. If the trees are unable to get 
enough water during this period, growth and vegetation will slow down and decreases in quality and 
efficiency will be seen due to the inability of the fruits to form enough meat. Although walnuts are 
drought tolerant, irrigation yields higher efficiency.  

The irrigation to be applied after the fruit has reached a sufficient size helps the meaty part of the 
fruit to grow and fill in the hard shell. Therefore, in contrast to many other fruit species, irrigation 
throughout the growing period plays an important role in walnut gardens.  

Therefore in the irrigation of walnut gardens: 
n Cultivators must get technical counselling for a science-based walnut cultivation while they 

are setting up their orchards.  
n Irrigation must be applied when walnut trees are forming leaves and blossoming in the 

spring. 
n Generally, irrigation must be started at the beginning of April and continued through 

October.  
n In dry years, irrigation must be applied in autumn and winter as well. 
n Irrigation must be applicable during fertilization and through a drip irrigation system,  
n When the fruit size reaches the size of a marble,  
n When the meaty parts of the fruits are growing, 
n 15 days prior to the harvest,  
n And at least once immediately after the harvest. 
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