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Introduction
In recent years, grafting techniques have been widely used to produce vegetables in Japan, South Korea
and some other European countries. Grafting is an important tool for reducing the yield loss due to the salinity
stress in vegetables of cucurbitaceae and solanaceae family. Both the rootstock and the scion can affect the
tolerance of grafted plants to the salinity stress. Selection of appropriate rootstock with favorable features is
one of the major priorities in vegetable grafting.

Materials and Methods
This research was carried out in the greenhouse of the Faculty of Agriculture, Vali-e-Asr University of
Rafsanjan, in the spring and summer of 2021 as a factorial experiment in a completely randomized design. The
first experiment included grafting and evaluation the compatibility of the rootstock and the scion, and the second
experiment was done in order to evaluate the rootstock effects on salinity tolerance of a landrace watermelon
(‘Tokh-msefid’) based on vegetative and physiological traits and plants were treated with salinity (zero, 20 and
40 mM NaCl).

Results and Discussion

In the first experiment, the survival rate was evaluated and the results showed that the plants grafted on the
bottle gourd had a good survival rate. The results indicated that all vegetative traits of watermelon such as plant
height, stem diameter, leaf area, number of leaves, root and stem dry weight, root and stem fresh weight of
grafted plants on bottle gourd and self-grafted plants were significantly decreased under salinity condition but
this parameters in grafted plants were less affected than self-grafted under salinity conditions. The results also
indicated that total soluble carbohydrate and proline were affected by salinity stress and amount of these
parameters in grafted and self-grafted plants were increased by increasing salinity levels. The vascular pressure
potential was higher in plants grafted on bottle gourd rootstock compared to self-grafted plants and the amount
of this indicator under salt stress was reduced slightly, so that about 16 percent in the 40 Mm, were less than
plants grown under control conditions. The relative water content of the leaf was reduced by stress, but the value
of this parameter was not affected by the graft and showed a slight increase compared to the self-grafted plants.

Conclusions
It can be said that watermelon grafted on bottle gourd can be considered as a technique for increasing
tolerance of plants to salt stress based on morphological traits. Considering the fact that there was a good
compatibility between the watermelon landrace (‘Tokhm-sefid’) and bottle gourd as a rootstock and according
to the results, it can be concluded that the use of the bottle gourd rootstock for this watermelon landrace due
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to its compatibility not only increases the growth but also cause more tolerance to salinity stress.

Keywords: Bottle gourd, Grafted and self-grafted plants, Proline, Rootstock, Vegetative
parameters.
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Figure 1. Percentage of survival in different grafted and non-
grafted combinations
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Table 1. Analysis of variance of vegetative characteristics of grafted plants on bottle gourd and self-grafted watermelon under salinity
stress conditions

Source of variation Df Mean Squares
Stem height Stem diameter Leaf area Number of leaf
Grafting 1 1926.04** 0.56* 33900.17** 459.37**
Stress 2 7147.62** 1.52%* 45033.87** 165.87**
Grafting x Stress 139.29* 0.31ns 5563.29* 3.12ns
Error 18 35.87 0.12 184.50 6.29
CV % - 3.06 5.53 4.48 6.62
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ns: not significant (p>0.05), * and **: significant at p=0.05 and 0.01, respectively
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Table 2. Analysis of variance of fresh and dry weight of the roots and stems of grafted plants on bottle gourd and self-grafted
watermelon under salinity stress conditions

Source of variation df Mean Squares
Shoot fresh weight  Root fresh weight ~ Shoot dry weight Root dry weight
Grafting 1 204.16* 620.16* 18.37ns 9.002**
Stress 2 316.79** 39.12* 1171.62** 0.56*
Grafting x Stress 2 12.79* 39.54* 394.12** 0.57*
Error 18 7.80 16.02 30.87 0.23
CV % - 13.54 16.04 27.61 7.67
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Figure 6. Interaction of salinity stress and grafting combination on shoot fresh and dry weight in watermelon plant
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Table 3. Analysis of variance the effects some physiological characteristics of grafted plants on bottle gourd and self-grafted
watermelon under salt stress conditions

Source of variation  df

Mean Squares

RwWC Soluble sugars Proline

Xylem pressure potential

Grafting 1 9.38 ns 4.68** 0.0037** 0.24**
Stress 2 572.19** 29.10** 0.018* 1.04**
Grafting x Stress 2 24.18 ns 1.42* 0.00014 ns 0.0006 ns
Error 18 20.02 0.00005 0.017
CV% - 5.97 12.96 5.15 3.18
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ns: not significant (p>0.05), * and **: significant at p=0.05 and 0.01, respectively
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Table 4. Means comparison of the effects of salinity stress on soluble sugars and RWC in grafted plants on bottle gourd and self-grafted

watermelon
Source of variation RWC Soluble sugars
% mg/g fw
Control 85.40a 2.87d
Grafted 20 mM NacCl 74.57b 5.2b
40 mM NacCl 66.50c 7.2a
Control 83.08a 2.9d
Self-grafted 20 mM NaCl 70.50bc 4c
40 mM NacCl 69.13bc 6b
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Figure 8. Interaction of salinity stress and grafting combination on proline content in watermelon plant
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