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Abstract 

This study was conducted to determine the responses of ‘0900 Ziraat’ sweet cherry cultivar grafted on mazzard (Prunus 

avium L.) and mahaleb (P. mahaleb L.) rootstocks, to different irrigation water salinity levels. One year old sweet cherry trees 
were planted in 50-liter pots at Eğirdir Fruit Research Station (Isparta, Turkey). Four different irrigation water salinity levels 
(S1=0.3 dS m-1, S2=2.0 dS m-1, S3=4.0 dS m-1 and S4=6 dS m-1) were used for both variety/rootstock combinations. The results 
showed that sweet cherry trees grafted on mahaleb rootstocks extracted more water under saline conditions than the ones 
grafted on mazzard. Water salinity levels caused more damage on 0900/mazzard than on 0900/mahaleb. Towards the end of 
the growing period, plant deaths were detected in S3 and S4 treatments. While midday leaf water potential (LWP) ranged from 
-1.54 to -3.33 MPa, stomatal conductance ranged from 26.8 to 199.5 mmol m-2 s-1. It was determined that both parameters 
decreased towards the end of the growing period for all treatments. Sodium (Na) uptake was excluded by 0900/mahaleb 
rootstocks, but chloride (Cl−) uptake was excluded only for higher saline conditions. As a result, mahaleb (P. mahaleb L.) 
rootstock could be recommended to be used as rootstock for sweet cherry culture under saline conditions. 
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Introduction 

Salinity is the most common problem in irrigated lands 
not only of Turkey and but also of the world. Salinity is one of 
the most important problems threatening both arid and 
semi-arid agricultural lands. Throughout the world, 
seventeen percent of the agricultural lands are irrigated and 
approximately 20% are under direct threat of salinity (Pitman 
and Läuchli, 2002; Tuteja, 2007). Increased salinity levels 
deteriorate soil texture and significantly limit crop quality and 
yields. In addition, salinity-induced stress influence plant 
growth through various physiological, biochemical and 
molecular changes exerted in plant internal mechanisms 
(Ashraf and Foolad, 2007). Impacts of salinity on plant and 
soil mechanisms should clearly be identified in order to grow 
a crop with saline water or saline soil (Düzdemir et al., 2009).  

Turkey, with an annual production of 403.128 tons, is the 
greatest sweet cherry producer of the world (FAO, 2013). 
‘0900 Ziraat’ is the most common variety of Turkey and it is 
known as “Turkish cherry” in Europe (Demirtaş and Sarısu, 
2011). Besides, 90% of sweet cherry growers prefer ‘0900 
Ziraat’ for new orchards (Öztürk et al., 2005). The variety is 
commonly grafted on mazzard (Prunus avium L.) and 

mahaleb (Prunus mahaleb L.) rootstocks (Eroğul, 2012). 
Cherries are classified as sensitive to salinity (Kotuby-
Amecher et al., 2000). Rootstocks can influence scion 
tolerance to salinity (Perry, 1987). Therefore, the effects of 
saline irrigation water on sweet cherry varieties grafted on 
different rootstocks should be determined. Therefore, the 
present study was conducted to investigate the response of 
‘0900 Ziraat’ variety grafted on mazzard (Prunus avium L.) 
and mahaleb (Prunus mahaleb L.) rootstocks to different 
salinity levels of irrigation water. 

 

Materials and methods 

Study area and plant material 
This study was conducted at Fruit Research Station, 

Eğirdir, Isparta, Turkey in 2013. One year old ‘0900 Ziraat’ 
sweet cherry variety grafted on mazzard (Prunus avium L.) 
and mahaleb (Prunus mahaleb L.) rootstocks were used in the 
study. Soil mixture placed into 50 liter-pots (bottom 
diameter: 35 cm, upper diameter: 43 cm, height: 42 cm) was 
consisted of sand:loamy soil:peat:farm yard manure (1:2:1:0.5 
ratios) and the main characteristics of the mixture are 
provided in Table 1.  
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experiment by using an EC meter (İnolab-Cond 7110 
model).   

By using soil water balance Equation (2), plant water 
consumption was determined: 

 

   
(2) 

 

Where, I is the amount of irrigation water (L), D is the 
amount of drainage water (L) and ∆S is the difference in soil 
water contents between the beginning and the end of 
experiment (L). 

 
Midday leaf water potential and stomatal conductance 
Leaf water potential (LPW) was measured by a pressure 

chamber on the field (PMS Instrument Company, Model 
1000) every 10 days in July and August, to determine the 
effects of different salinity levels on LWP. LWP 
measurements were carried out according to the method of 
midday leaf water potential on one plant for each treatment. 
Leaf samples were collected from the sun-exposed mature 
leaves of one year old shoots from different sides of the 
selected plants in every treatment. At least 2 leaves per plant 
were sampled between 12:00-14:00 of the day, before 
irrigations. 

Stomatal conductance (SC) measurements were also 
carried out simultaneously with leaf water potential 
measurements, on the same plants by a porometer (Delta-T, 
Porometer-AP4). Leaf samples were taken from the sun-
exposed mature leaves of one year old shoots from different 
sides of the selected plants in every treatment. At least 3 leaves 
per tree were sampled and two repetitive readings were taken 
from each leaf. 

 
Leaf scorch, plant and root weight 
Leaf scorch based on 0-3 scale for two different rootstocks 

before the last irrigation was determined to evaluate the 
effects of different salinity levels (Martinez-Barraso and 
Alvarez, 1997). According to 0-3 scale, it was noted as 0: no 
damage, 1: slight drying on leaf tips or on leaf edges, 2: drying 
of 50% of leaf area and 3: drying more than 50% of leaf area 
or drying of the whole leaf area and plant death. At the end of 
the season, plants were removed from the pots by leaching. 
Then plant weight and root weight under scion area were 
determined by using a precise balance (±1.0 g). 

 
Na and Cl− analysis 
To identify toxic ion concentrations in leaves of 

0900/mazzard and 0900/mahaleb combinations under 
different salinity conditions, Na and Cl− contents were 
determined. Grounded 0.25 g leaf sample was wet digested at 
180 °C in a microwave oven (Cem MARSXpress) for 15 
min. Then, the samples were dissolved in 10 ml HNO3 and 
filled up to 50 ml with distilled water and sodium was 
determined by atomic absorption spectrophotometer (Varian 
AA240FS). Chloride concentration in ground samples was 
determined by titration with silver nitrate. At the end of the 
experiment, soil salinities of the soil samples taken along the 
root depth for each pot were determined according to soil 
saturation paste extract method (Richards, 1954). Extracted 
soil water EC was measured by an EC meter (İnolab-Cond 

 
Salinity treatments 
To determine the responses of these two different 

variety/rootstock combinations, four different saline 
irrigation water treatments (S1=0.3 dS m-1, S2=2.0 dS m-1, 
S3=4.0 dS m-1 and S4=6.0 dS m-1) were used. To obtain these 
saline waters, CaCl2, MgSO4 and NaCl salts were added to 
the well water of the Research Station. The saline waters had 
1/1 meq l-1 Ca/Mg ratio and Sodium Adsorption Ratios 
(SAR) were around 5. The water of the well (EC=0.3 dS m-1 
and SAR=1.04) was used as control treatment (S1). Saline 
water treatments were initiated at the end of full bloom of 
sweet cherry trees (May). Irrigation interval was considered as 
5 days for all treatments. Trees were removed after defoliation 
on November 2013.  

 
Calculation of irrigation water and plant water 

consumption 
Field capacities of the pots were determined in accordance 

with Ünlükara et al. (2010). At the beginning of the 
experiment, the mixture in the pot without plant was 
saturated with water and then the pots were covered with 
aluminium foil to prevent evaporation. The pot weight 
without any leaching water from the bottom of the pot’s 
drainage outlets was considered as field capacity (WFC). 
Depleted water from the field capacity or the amount of net 
irrigation water was determined by weighing the pots just 
before each irrigation event. To prevent excessive salt 
accumulation in the plant root zone and to obtain nearly 
constant soil salinity for each treatment, leaching water was 
added to net irrigation water by using Equation (1). 

 

 
       (1) 

 

Where LF is the leaching fraction (volume of water 

drained/volume of water applied), WFC and W are the field 
capacity weight (kg) and pot weight just before irrigation 
(kg), respectively and ρ is water density (1 kg L-1).  

Drained water volume from the pots to the pot pads were 
measured when the leaking ceased out. Electrical conductivity 
(EC) of the drainage water at two irrigations intervals was 
also determined from the beginning to the end of the 
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Texture   Clay loam 
Saturation (%) 68.2 
Salinity (dS m-1) 0.630 
pH 7.18 
Lime (%) 11.14 
Organic matter (%) 6.3 
P (ppm) 170 
K (ppm) 294 
Ca (ppm) 1102 
Mg (ppm) 1701 

 

Table 1. Properties of soil mixture in pots 
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7110 model). Chlorophyll a and chlorophyll b analyses were 
carried out according to Withan et al. (1971). 

 
Experimental design and statistical analysis 
Experiments were carried out in randomized plots 

experimental design with three replications. Each replication 
had three plants. Resultant data were subjected to analysis of 
variance (ANOVA) with JUMP software and LSD test was 
used to compare the differences among the treatments. 

 

Results and discussions 

Soil salinity and drainage water salinity 
Soil salinity of S1, S2, S3 and S4 treatments were 6.5, 3.2, 2.5 

and 2.2 times higher than their irrigation water salinity for 
0900/mazzard and 5.4, 4.5, 3.5 and 2.8 times higher for 
0900/mahaleb (Table 2). It should be noticed that mean soil 
salinity of 0900/mahaleb combination (10.24 dS/m) was higher 
than soil salinity of 0900/mazzard (7.93 dS/m). The reason for 
higher soil salinity values of 0900/mahaleb treatments is that the 
trees with mahaleb rootstocks extracted more water under saline 
conditions than the trees with mazzard rootstocks. There were 
four and three statistical groups respectively for 0900/mazzard 
and 0900/mahaleb trees. S3 and S4 treatments of 0900/mahaleb 
trees were placed in the same group. Soil salinity of 
0900/mahaleb trees did not increase after 4 dS m-1 salinity level. 
But soil salinity of 0900/mazzard trees increased even after 6 dS 
m-1 salinity level. Ayers and Westcot (1989) stated that plants 
extract nearly pure water from soil water and leave salts into soil. 
This causes salt accumulation in irrigated soils unless leaching. 
More water extraction means more salt accumulation in soil. 
Therefore, soil salt accumulation ratios decreased with increasing 
irrigation water salinity levels.  

In adequately drained sites, leaching is a key factor to prevent 
excess salt accumulation in root zone (Ayers and Westcot, 1989). 
Leaching fraction of the experiment was about 0.17 (Table 2). 
Leaching water removes salt below root zone. Drainage water 
salinities of the treatments throughout the growing season are 
presented in Fig. 1. Higher saline water applications produced 
higher drainage water salinity. Similar results were also reported 
by Yurtseven et al. (2005) for tomato and Semiz et al. (2012) for 
fennel. 

Plant water consumption 
Water consumption in S1 (0.3 dS m-1) treatments was more 

than S4 treatments for both rootstocks (Fig. 2). 0900/mahaleb 
sweet cherry trees exhibited better growth than 0900/mazzard 
sweet cherry trees in all treatments and consumed more water. 
Compared to S1 treatment, decreases in water consumptions of 
S2, S3 and S4 treatments were respectively 22.3%, 38.1% and 
51.9% for 0900/mazzard sweet cherry trees and were respectively 
26.2%, 45.2% and 51.9% for 0900/mahaleb sweet cherry trees 
(Table 2). Water salinity had similar effects on water 
consumption of both variety/rootstock combinations. Yang et 
al. (2002) reported that excessive amounts of soluble salts in the 
soil reduced plant water use. Smets et al. (1997) reported that 
irrigation water quality affected plants transpiration so that 
transpiration decreased between 8% and 32% when EC of 
irrigation water increased from 1 dS m-1 to 4 dS m-1. High salt 
content of irrigation water increases osmotic potential around 
root zone. Due to high osmotic potential, roots cannot use water 
efficiently (Parker and Suarez, 1990). Some researchers 
determined that plant water consumption was affected from 
water salinity and water consumption decreased with increasing 
water salinity (Germana et al., 2000; Murkute et al., 2005). 
Current findings also revealed an effect of decreasing water 
consumptions with the increasing salinity stress levels. 

 
Fresh plant and root weights    
Increasing water salinity affected plant growth negatively and 

the least fresh plant weights were obtained from S4 treatments of 

Table 2. Effects of irrigation water salinity on soil salinity and plant water 

consumption of 0900/mazzard and 0900/mahaleb trees             

Parameters ‘0900 Ziraat’ sweet cherry variety 
Irrigation water salinity (dS m-1) 

0.3  
(S1) 

2.0  
(S2) 

4.0  
(S3) 

6.0  
(S4) 

 

0900 cherry variety / mazzard rootstock  
Plant water 
consumption (liter) 

64.90 50.45 40.20 31.20 

Leaching fraction 0.16 0.17 0.17 0.17 

Soil salinity (dS m-1) 1.94 d** 6.37 c 9.96 b 13.44 a 

0900 cherry variety / mahaleb rootstock 
 0.3  

(S1) 
2.0  
(S2) 

4.0  
(S3) 

6.0  
(S4) 

Plant water 
consumption (liter) 

84.7 62.5 46.4 40.7 

Leaching fraction 0.16 0.17 0.17 0.17 

Soil salinity (dS m-1) 1.61 c**   8.89 b 13.94 a 16.58 a 
Means followed by the same letter are not significantly different, *p<0.05, 
**p<0.01, ns: no significant 

 

 

Fig. 1. Change in drainage water salinities 
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both variety/rootstock combinations (Table 3). According to 
rootstock effects, there were two statistical groups and 
0900/mahaleb trees were at first group. There were four groups 
for both 0900/mazzard and 0900/mahaleb trees according to 
salinity effect. Fresh plant weight increasing ratio (%) in 
0900/mahaleb trees was more than in 0900/mazzard trees. Trees 
in S4 treatments had the least root development (Table 3). 
According to the results of fresh root weights, there were no 
significant differences between rootstocks. Fresh root weight 
reduction was similar for both rootstocks. Therefore, it can be 
said that salt stress influenced root development of both 
rootstocks similarly. There were four statistical groups for each 
rootstock according to salt stress effects. That means of each 
irrigation water salinity treatment affected root development 
clearly. 

Perry (1987) reported that cherry (Prunus cerasus) 
rootstocks could greatly affect the scion’s tolerance to salinity. 
Plant growth is limited by salinity (Blumwald et al., 2000). 
Sotiropoulos et al. (2006) reported that increasing water salinity 
affected negatively plant growth of CAB 6P and Gisela 5 
rootstocks. In the present study, increasing salt stress suppressed 
plant development. Arıcı and Eraslan (2012) reported that 
increasing NaCl concentration suppressed plant development of 
Colt sweet cherry rootstock. Similar results were also reported by 
Ertürk et al. (2007) and Reddy and Iyengar (1999). It was stated 
that soil and water salinity affected negatively plant growth 

(Tanji, 1990). Lutfor Rahman et al. (1999) and Karakas et al. 
(2000) reported that root weights were affected negatively from 
increasing irrigation water salinity. Reduced vegetative 
development with increasing salinity levels were also observed in 
this study.  

Negative linear inverse relations were determined between 
soil salinity and the other parameters. While soil salinity 
increased, plant water consumption decreased. Plant and root 
weights were also affected by increasing soil salinity. R2 values for 
ET were 0.88 and 0.60, for fresh plant weight were 0.77 and 
0.64, for fresh root weight were 0.80 and 0.77 for 0900/mazzard 
and 0900/mahaleb trees, respectively. It can be said that 
0900/mazzard sweet cherry trees were more sensitive to 
increasing salinity than 0900/mahaleb trees.    

     
Leaf scorch 
Leaf scorch increased with irrigation water salinity (Fig. 3). 

Plants deaths were observed in S3 and S4 treatments towards the 
end of the growing period of both variety/rootstock 
combinations. It was determined that leaves of sweet cherry trees 
grafted onto mazzard rootstock suffered more than sweet cherry 
trees grafted onto mahaleb rootstock because of increasing 
irrigation water salinity. Na and Cl− ions could accumulate in 
leaves at high concentrations and cause leaf scorch (Shannon and 
Grieve, 1999). One of detrimental effects of salt stress is leaf 
damage (Blumwald et al., 2000). The first reaction to salt for 

         
Fig. 2. Daily plant water consumption of cherry trees 

Table 3. Effects of salinity on fresh plant and root weights of 0900/mazzard and 0900/mahaleb trees 

Irrigation water salinity (dS m-1) 
Variety/rootstock 

combination 
0.3  
(S1) 

2.0  
(S2) 

4.0  
(S3) 

6.0  
(S4) 

 Fresh plant weights (g) (planting) 
0900/mazzard 326.3 ns 331.3 321.9 313.1 

0900/mahaleb 405.7 ns 412.9 406.3 380.6 
 Fresh plant weights (g) (removing) 

0900/mazzard 584.0 B**a** 485.0 B**b 417.9 B**c 384.2 B**d 
0900/mahaleb 742.1 Aa** 651.4A b 566.3 Ac 485.6 Ad 

 Fresh plant weight increase (%) 
0900/mazzard 79.0 46.4 29.8 22.7 
0900/mahaleb 82.9 57.8 39.4 27.6 

 Fresh root weights (g) 
0900/mazzard 346.7 Ansa** 230.0 Ansb 153.3 Ansc 101.7 Ansd 
0900/mahaleb 405.0 Aa** 265.0 Ab 178.3 Ac 126.7 Ad 

 Fresh root weight reduction (%) 
0900/mazzard 0 33.7 55.8 70.7 
0900/mahaleb 0 34.6 56.0 68.7 

Capital letters indicate the difference between both rootstock, small letters indicate the differences among the saline treatment 
Means followed by the same letter are not significantly different, **p<0.01, ns: no significant 
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glycophyte plants can be seen on leaves. The density of leaf scorch 
observed under conditions that hinder growth and development 
in salinity stress conditions can be used as a parameter for the salt 
tolerance of plants. Defoliation is frequently observed under 
increasing salinity stress conditions (Hasegawa et al., 1986; 
Okubo and Sakuratani, 2000). The first necrosis related with 
increasing salinity stress was observed in mature leaves in this 
study. Karakas et al. (2000) and Lauchli and Epstein (1990) 
stated that leaf scorch increased once with the irrigation water 
salinity. Lauchli and Epstein (1990) also reported increasing 
plant deaths with increasing salinity levels. Sweet cherry trees 
used in this study had similar responses. Sotiropoulos et al. 

(2006) reported that most leaves on CAB 6 rootstocks retained 
on trees until the end of their experiment, but Gisela 5 plants 
showed higher defoliation rates than CAB 6 rootstocks because 
of salt stress. 

 
Leaf water potential 
LWP values decreased towards the end of the growing season 

with salt accumulation in the soil (Fig. 4). The least midday 
LWP values were observed in S4 treatments of both 
variety/rootstock combinations. It was determined that S3 and S4 

treatments had more negative effects on midday LWP than S2 
treatment. LWP values were affected negatively because plant 
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Fig. 3. Degree of salt damage on leaves of 0900/mazzard and 0900/mahaleb trees 

 

    

Fig. 4. Midday leaf water potential of the treatments; Error bars indicate standard errors of the means  
 

   
Fig. 5. Stomatal conductance of the treatments; Error bars indicate standard errors of the means 
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water consumption decreased with increasing irrigation water 
salinity and also salt accumulation increased on leaves (Table 2). 
According to LWP values, S2 treatments affected 0900/mazzard 
trees more than 0900/mahaleb trees. Some of researchers stated 
that leaf water potential decreased with increasing irrigation 
water salinity (Tattini et al., 1995; Murkute et al., 2005).  

 
Stomatal conductance 
It was determined that stomatal conductance further 

decreased from mid growing season (July) to the end of the 
growing period in all treatments except for S1 treatments (Fig. 5). 
Results of S3 and S4 treatments were close to each other especially 
towards the end of the growing period, similar to LWP values. 
When plants are exposed to salinity stress, they close their 
stomata firstly, in order to prevent water loss. Stomatal closure 
gives rise to decreased stomatal conductance (Ashraf, 2004; 
Munns and Tester, 2008). Similar to the current findings, 
previous researchers reported that stomatal conductance 
decreased with increasing salinity stress (Downton et al., 1990).  

 
Na and Cl− analyses  
The highest values were obtained from S4 treatments of both 

variety/rootstock combinations (Table 4). Higher mineral 
contents in soil were noted because of salinity increase mineral 
content accumulation in plants (Kalefetoğlu and Ekmekçi, 
2005). Salinity stress increased Na and Cl− accumulation on 
leaves of fruit trees (Akça and Samsunlu, 2012; Melgar et al., 
2008).  

Compared to control treatments (S1), leaf Na concentrations 
of saline treatments were 21.5-46.0% higher in 0900/mazzard 
and 39.4-67.3% higher in 0900/mahaleb trees. Na concentration 
of Colt rootstock (Prunus avium x Prunus pseudocerasus) 
increased with salt stress (NaCl) (Arıcı and Eraslan, 2012). 
Excluding ability of toxic ions such as Cl− and Na differs among 
rootstocks. The excluding ability can be used for selection of 
commercially acceptable rootstocks (Ayers and Westcot, 1989). 
Toxic ions of this study showed that 0900/mahaleb rootstock 
excluded Na uptake because leaf Na contents of 0900/mazzard 
were higher than ones of 0900/mahaleb trees for all saline 
treatments (Table 4). Irrigation water salinity treatments had 
significant effects on Na content of leaves. S2, S3 and S4 
treatments were in the same group for 0900/mahaleb trees. That 
means Na accumulation on leaves did not increase even after 2 
dS m-1 irrigation water salinity level. According to rootstock 
effects, Na content of leaves was different for all treatments, 
including S1 treatment. This difference did not change after 
salinity treatments.  

According to results of Cl− content of leaves, rootstock 
effects were not significant in S1 and S2 treatments. Cl− content of 
leaves of both variety/rootstock combinations were similar. But 
after 4 dS m-1 salinity level, Cl− content of leaves of 
0900/mazzard trees was more than 0900/mahaleb trees. 
According to the effects of salt stress, Cl− content of leaves did 
not increase after 4 dS m-1 irrigation water salinity level for 
0900/mazzard trees. Cl− content of leaves for 0900/mahaleb 
trees increased after 4 dS m-1 irrigation water salinity level (S4 
treatment). In the case of leaf Cl− content, it can be said that 
0900/mahaleb rootstock excluded Cl− uptake only under higher 
saline conditions (for S3 and S4) because Cl− content of S1 and S2 
was lower than those of S3 and S4 treatments (Table 4).  

 
Chlorophyll content 
Chlorophyll a and chlorophyll b contents are presented in 

Fig. 6. Chlorophyll content (a + b) was affected by salinity levels 
in both variety/rootstock combinations (Table 5). There were 
no significant differences in chlorophyll contents of rootstocks. 
Reductions in chlorophyll content were similar for both 
rootstocks. It can be said that salt stress affected chlorophyll 
content of both rootstocks similarly. With regard to salt stress 
effects, there were four statistical groups for mazzard and three 
groups for mahaleb rootstocks. Salt stress had clear effects on 
chlorophyll content of 0900/mazzard. Salt stress causes 
decreasing photosynthesis activity and affects the chlorophyll 

Irrigation water salinity (dS m-1) 
Variety/rootstock 

combination 
0.3  
(S1) 

2.0  
(S2) 

4.0  
(S3) 

6.0  
(S4) 

  Na (ppm) (for leaves)  

0900/mazzard      663 A**c** 806 A**b 899 A** ab 968 A**a 
0900/mahaleb 312 B b* 435 B ab 485 B a 522 B a 

  Cl− (%) (for leaves)  

0900/mazzard 1.40 Ans c** 3.68 Ans b 5.54 A* a 5.97A* a 
0900/mahaleb 1.18 A  c** 3.52 A  b 3.66 B  b 5.0 B  a 

Capital letters indicate the difference between both rootstock, small letters 
indicate the differences among the saline treatments 
Means followed by the same letter are not significantly different, *p<0.05,**p<0.01, 
ns: no significant 

Irrigation water salinity (dS m-1) 
Variety/rootstock 

combination 
0.3  
(S1) 

2.0  
(S2) 

4.0  
(S3) 

6.0  
(S4) 

  Chlorophyll a + b (mg g-1)  

0900/mazzard      3.72 Ansa** 3.00 Ansb 2.5 6 Ansc 2.14 Ansd 
0900/mahaleb 3.50Aa** 2.82 Ab 2.52 Abc 2.22 Ac 

  Decrease (%)   
0900/mazzard 0 19.4 31.2 42.5 
0900/mahaleb 0 19.4 28.0 36.6 

Capital letters indicate the difference between both rootstock, small letters 
indicate the differences among the saline treatments 
Means followed by the same letter are not significantly different, **p<0.01, ns: no 
significant 

Table 4. Effects of salinity on Na and Cl− concentration of 0900/mazzard and 

0900/mahaleb trees 

 

Table 5. Effects of salinity on chlorophyll content of 0900/mazzard and 

0900/mahaleb trees 

 

Fig. 6. Chlorophyll a and chlorophyll b contents of sweet 
cherry trees 
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content of leaves. These parameters are associated with plant 
species, stress intensity and duration (Dubey, 1994; Mishra et al., 
1997). Chlorophyll content of sweet cherry rootstocks decreased 
while salt stress increased (Ertürk et al., 2007; Sotiropoulos et al., 
2006). 

 

Conclusions 

In this study it was determined that ‘0900 Ziraat’ sweet 
cherry variety grafted on mazzard (Prunus avium L.) and 
mahaleb (Prunus mahaleb L.) rootstocks were affected by 
increasing salinity levels in irrigation water. By using saline 
irrigation water, soil salinity increased, but water 
consumption decreased. Although similar root development 
results were observed in both variety/rootstock 
combinations, different plant fresh weight results were 
determined. Increasing salt stress caused more plant deaths in 
‘0900 Ziraat’ grafted on mazzard rootstocks. Na and Cl− toxic 
ion accumulation in leafs was appreciably lower for 
0900/mahaleb trees. The result showed that 0900/mazzard 
trees were negatively affected by salinity, more than 
0900/mahaleb trees. It was recommended that 
0900/mahaleb trees should be used in cherry culture under 
saline conditions. 
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