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This research was carried out on 'Tombul' hazelnut cultivar grown in Giresun province of 

Turkey in 2015. The treatments were full irrigation (100% of soil water depletion at a 

depth of 60 cm), 50% of soil water depletion applied on the same day as the 100% 

treatment, and rain-fed control. The orchards plots were irrigated by mini-sprinklers. 

Mean values were calculated for protein, fat and ash compositions. As a result of the 

analysis of variance, it was determined that the ash content was significant for the 

irrigation regimes, and the protein and fat contents were not significant. The ash content 

varied between 2.183% (0%) and 2.337% (100%), and water supply was increased this 

value. The effect of irrigation treatments on the fat and protein contents were found to be 

insignificant.  
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INTRODUCTION 
 

Turkey is the origin of both the motherland and place of cultural history of hazelnut, and it has been 

growing since about 2500 years [1]. Turkey is a leading country in the world by means of hazelnut production 

and export. However, hazelnut yield of Turkey is low compared to other countries. Hazelnut grows in wet, 

moist, temperate zones. It is important that the total annual precipitation is more than 700 mm, the precipitation 

is balanced distribution [2]. 
 

Considering the climate needs of hazelnut, it appears that the Black Sea Region (especially Middle and 

East parts) in Turkey characterizes the climate characteristics [3]. Hazelnut farming in the Middle and East 

Black Sea regions have been doing on high and sloping land without irrigation. Although the Black Sea Region 

is the region with the highest rainfall in Turkey, rainfall is inadequate in some months, when the hazelnut most 

need water. For this reason, the yield and quality of hazelnut in the orchards where irrigation is not possible have 

been reducing. 
 

The global climate change and the regional changes in the climatic parameters have caused significant 

fluctuations in hazelnut production. In the Black Sea Region, which is a hazelnut region due to climate change in 

recent years, it is observed that the air temperature increases frequently above 30 °C especially in the summer 

months. In addition, inadequate rainfall in July and August, with high temperatures, affects hazelnut production 

negatively [4]. Hazelnut is very sensitive to drought especially in sloping lands. 
 

Application irrigation water is very limited by topographical condition of the region. The nut grows 

rapidly after fertilization in early May, shell grows until early July, and kernel grows from early July to early 

August [5,6]. Therefore, the nuts need water very intensively from June to the first half of August so that the 

kernel can develop well and fill the interior. If the water needed by precipitation cannot be met these months, the 

irrigation of hazelnut orchards will be the most correct and valid treatment. This study was carried out in order to 

determine the effects of irrigation by the mini-sprinkler method to important chemical characteristics of Tombul 

hazelnut cultivar. 

 

MATERIAL AND METHODS 
 

This research was carried out in Tombul hazelnut orchard about 100 years old in Barça village of 

Giresun province of Turkey in 2015. The research orchard is located 4 km away from the coastal line and 115 m 

above sea level. The orchard was set up as ocak system (multiple stem). The orchard is north-facing slope, with 

a gradient of 45%. In 2015, three different levels of irrigation were carried out in the study, control (0%), 50% 

and 100% to ocaks. In the orchard, the excesses were cut and uniformed, as the number of stems in ocaks was 5 

during the rest period of the year 2014. 
 

The orchards plots were irrigated by mini-sprinkler irrigation system and irrigation water was taken by 

a pump (2.2 KWh) from water-tank nearly located to the experiment site. Soil water status were measured using 

gravimetric methods in every 10-day starting from May, 15 until 10-day before nut harvesting time. Irrigation 

treatment is initiated when soil water is depleted to 50% level of usable soil water amount (Table 1). Hazelnuts 

were harvested on August 19, 2015, separated from its husks by husker on August 21, and then sun dried until 

August 29. Protein, fat and ash analysis were made in dried kernels. The experiment was designed on 

randomized block design with 3 replications and 3 ocaks were used in each replication. Statistical analyses were 
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performed using the JMP11 program. The LSD test was used to compare treatment means. 

 
 

Table 1. Irrigation Program 

 

Irrigation level Irrigation amount (mm) Irrigation date 

0 % (Control) --- --- 

50 % 157.08 

May 22 

May 26 
Jult 29 

August 2 

August 6 

August 9 

100 % 314.16 

May 22 

May 26 
July 29 

August 2 

August 6 

August 9 

 

 

RESULTS AND DISCUSSION 
 

As a result of the analysis of variance, it was determined that the ash content was significant for the 

irrigation regimes, and the protein and fat contents were not significant (Table 2). The effect of irrigation 

treatments on the fat content was found to be insignificant as in the previous research [7]. The fat content changed 

between 57.797% and 59.490%. The value we found in our study was different from other studies as 65.92%-

67.98% [1], 63.82% [8], 62.56% [9] and 64.60% [10]. This is thought to be due to ecological factors, thus the 

content of fat varies considerably according to varieties, locality and years [11]. On the other hand, Bostan et al. 

reported that the fat content increased in fruit development and reached maximum during harvest time [5]. 

 

Table 2. Variation of chemical traits according to irrigation levels 

 

Traits 
Irrigation levels 

0% (Control) 50% 100% 

Fat (%) 58.67 59.49 57.80 

Crude Protein (%) 17.05 17.42 17.67 

Ash (%) 2.18 b 2.22 b 2.34 a 

LSD (0.05)Ash: 0.081 

 

Şahin et al. stated that the content of protein varies considerably according to varieties, locality and years 

[11]. In our study the effect of irrigation treatments on the protein content was found to be insignificant, and this 

value changed from 17.673% to 17.653%. In the other studies, it was stated that protein content of Tombul 

hazelnut was 16.79%-18.03% [1], 19.92% [8], 14.95%% [9] and 17.51% [10]. Protein value is in 
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parallel with the literature results. The effect of irrigation treatments on the ash content was found to be 

significant. Ash content of hazelnuts varies significantly according to varieties, years and regions [11]. In 

addition it was reported that ash content has been decrease with the increase in altitude [12]. In our research, the 

ash content in the study varied significantly between 2.183% (0%) and 2.337% (100%), and water supply was 

increased this value. and this value is in parallel with the literature results, thus this value was reported to be 

2.07% [9], 2.43% [10] and 2.40% [13]. 
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