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ABSTRACT 
Water and soil salinity is one of the reasons for the reduction of cucumber yield. In order to verify the feasibility of 

using two non-commercial rootstocks to increase salinity resistance in cucumber and compare it with the commercial 

rootstock of Cobalt RZ F1, an experiment was conducted in the research farm of agricultural faculty of Arak 

University in a factorial experiment based on randomized complete block design. The first factor was salinity stress at 

three levels (no stress, 30 mM and 60 mM NaCl) and the second factor was rootstocks at four levels included non-

grafted cucumber, colocynth (Citrullus colocynthis), kiwano (Cucumis metuliferus) and Cobalt (C. maxima×C. 

moschata). The results showed that increasing the amount of salinity led to a significant decrease in the stem length, 

stem, leaf and fruit dry weight percentage. The Cobalt rootstock had the highest stem length, the highest length to 

fruit width ratio and the lowest increase in malondialdehyde content under salinity stress. The colocynth rootstock 

had better performance in terms of dry weight percentage of stem, total leaf chlorophyll, leaf carotenoid, relative leaf 

water content and reduction of leaf sodium content in saline conditions compared to other rootstocks and non-grafted 

cucumber. The highest amounts of total phenol content, leaf potassium content and percentage of leaf and fruit dry 

weight were observed in grafted cucumber on kiwano rootstock. The results showed that colocynth and kiwano 

rootstocks can be introduced as suitable and compatible rootstocks to increase salinity tolerance in grafted 

cucumbers. 
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Table 1. Some physical and chemical properties of field soil. 

Salt  treatment Soil Texture Sand (%) Clay (%) Silt (%) pH EC (dS/ m) K (ppm) Na (ppm) 
0 mM Clay Loam 33.6 39.3 27.1 7.02 1.24 437.2 77.53 

30 mM Clay Loam 35.6 39.8 24.6 6.80 1.77 510.1 548.2 

60 mM Clay Loam 33.5 39.8 26.7 6.76 2.08 544.5 594.7 
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Table 2. Mean comparison interaction effect of grafting combination and salinity on some morphological 

parameters of cucumber. 
Treatment Levels Vine length 

(cm) 
Early yield  
(g/plant) 

Fruit 
shape 

Fruit dry 
matter (%) 

Stem dry 
matter (%) 

Leaf dry 
matter (%) 

Salt  

treatment 

0 mM NaCl 154.75a 432.78a 4.92b 3.36c 8.89b 12.48c 
30 mM NaCl 132.92b 185.02b 5.14ab 3.71b 9.75a 13.06b 
60 mM NaCl 117.75c 106.46c 5.35a 4.25a 9.94a 14.87a 

Graft 

combination 

Cucumber / Colocynth 133.83b 231.10a 4.56b 3.36b 11.52a 11.77c 
Cucumber / Cobalt 141.27a 280.09a 5.42a 3.50b 10.13b 12.84b 
Cucumber / Kiwano 137.44ab 247.40a 5.20a 4.12a 8.52c 14.67a 
Ungrafted Cucumber 128.01c 207.09a 5.38a 4.10a 7.94c 14.62a 

Lj(�9 ��T# $� ��!(��!( .��� %)O9 C��W4 !;�� �)� a�	TF� XU# �� �0$TB9 t$F H� *`�!F �" %���.  
In each column means followed by at least a common letter, are not significantly different at 5% probebility level. 
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Figure 1. Mean comparison interaction effect of salinity and graft combination on malondialdehyde content in 
cucumber leaf. 

  
 a�!,3 Lj(�9 'G��b9 .$h� *"�bT9 &$4N �!(�.  �.��
 1$" $"% C�W; m$" %��c� ���Y 1��.  

Table 3. Mean comparison interaction effect of grafting combination and salinity on some physiological parameters 
of cucumber leaf. 

Treatment Levels Total chlorophyll 
(mg/g FW) 

Carotenoids 
(mg/ g FW) 

MDA 
(nmol/g FW) EL (%) 

Salt  treatment 
0 mM 2.26a 0.97a 5.01c 83.00b 
30 mM 1.99ab 0.72b 6.28b 84.53a 
60 mM 1.63b 0.52c 7.02a 84.71a 

Graft combination 

Cucumber / Colocynth 2.11a 0.98a 6.48a 83.16 
Cucumber / Cobalt 1.98b 0.61b 6.54a 83.88 
Cucumber / Kiwano 2.01ab 0.77ab 5.42c 84.52 
Ungrafted Cucumber 1.78b 0.58b 5.98b 84.72 

Lj(�9 ��T# $� �� XU# �� �0$TB9 t$F H� *`�!F �" %���!(��!( .��� %)O9 C��W4 !;�� �)� a�	TF�.  
In each column means followed by at least a common letter, are not significantly different at 5% probebility level. 
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Table 4. Mean comparison interaction effect of grafting combination and salinty on relative water content, total phenolic, 

sodium and potassium elements of cucumber leaf. 
Treatment Levels RWC (%) Total phenolic 

(mg GAE/g DW) 
Leaf potassium 

(mg/g DW) 
Leaf sodium 
(mg/g DW) 

Salt  treatment 

0 mM 83.37a 23.78c 44.11a 1.25c 
30 mM 82.27b 24.56b 42.65a 3.78b 
60 mM 80.54c 26.34a 31.12b 6.90a 

Graft combination 

Cucumber / Colocynth 83.14a 21.843c 34.48b 3.42d 
Cucumber / Cobalt 81.21c 25.148b 42.60a 3.88b 
Cucumber / Kiwano 82.29b 27.283a 43.53a 3.71c 
Ungrafted Cucumber 81.58c 25.288b 36.56b 4.89a 

Lj(�9 ��T# $� ��!(��!( .��� %)O9 C��W4 !;�� �)� a�	TF� XU# �� �0$TB9 t$F H� *`�!F �" %���.  
In each column means followed by at least a common letter, are not significantly different at 5% probebility level. 
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Figure 2. Mean comparison interaction effect of salinity and graft combination on leaf potassium content of cucumber. 
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Figure 3. Mean comparison interaction effect of salinity and graft combination on leaf sodium content of cucumber. 
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