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Abstract

The aim of this study was to investigate the effect of the CH1
rootstock on photosynthetic pigments, soluble sugars, proline,
and potassium content in leaves of five grapevine cultivars (Vitis
vinifera L.) under drought stress. The experiment was conducted
in a factorial arrangement based on a completely randomized
design (CRD) with three replications. The experimental factors
included five grapevine cultivars (Flame Seedless, Black
Seedless, Turkmenistan 4, Bidaneh Sefid, and Shahani Qazvin)
and two irrigation conditions (drought stress and no stress). The
results showed that drought stress significantly decreased
chlorophyll a and b in all cultivars (p<0.05), while carotenoids
(beta-carotenoids) increased in some cultivars under drought
stress (p<0.05). Additionally, soluble sugars increased in
response to drought stress in all cultivars (p<0.01). Proline also
increased in all cultivars in response to drought stress (p<0.05).
Potassium content in the leaves of grafted cultivars decreased
under drought stress, while a significant increase in sodium
content was observed. The grafted cultivars, especially under
drought conditions, showed greater changes in pigments, soluble
sugars, proline, and potassium content compared to their own-
rooted counterparts. These results suggest that the CH1 rootstock
can influence the regulation of pigments, soluble sugars, and
biochemical responses such as proline and potassium content in
the leaves, contributing to improved drought resistance in
grapevines.
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Table 1-Mean square values of the analysis of variance for physiological and biochemical traits in the third year
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Fig 1-Comparison of the mean effect of cultivar on proline content in the third year
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Abstract

Introduction: Drought stress is one of the most significant limiting factors in agricultural production, especially
in arid and semi-arid regions. This stress can have negative impacts on the growth, yield, and quality of
horticultural crops such as grape (Vitis vinifera L.). An effective strategy to enhance grape tolerance to drought
stress is the use of resistant rootstocks. Resistant rootstocks can improve plant tolerance to water-deficient
conditions by enhancing water and mineral uptake, regulating gas exchange, and increasing the activity of
antioxidant enzymes. In recent years, breeding research has led to the introduction of rootstocks resistant to biotic
and abiotic stresses. Therefore, the aim of this study was to investigate the effect of the CH1 rootstock on
photosynthetic pigments, soluble sugars, proline, and potassium content in leaves of five grapevine cultivars (Vitis
vinifera L.) under drought stress.

Materials and Methods: The experiment was conducted in a factorial arrangement based on a completely
randomized design (CRD) with three replications. The experimental factors included five grapevine cultivars
(Flame Seedless, Black Seedless, Turkmenistan 4, Bidaneh Sefid, and Shahani Qazvin) and two irrigation conditions
(drought stress and no stress).

Results and Discussion: The results showed that drought stress significantly decreased chlorophyll a and b in all cultivars
(p<0.05), while carotenoids (beta-carotenoids) increased in some cultivars under drought stress (p<0.05). Additionally, soluble
sugars increased in response to drought stress in all cultivars (p<0.01). Proline also increased in all cultivars in response to
drought stress (p<0.05). Potassium content in the leaves of grafted cultivars decreased under drought stress, while a significant
increase in sodium content was observed. The grafted cultivars, especially under drought conditions, showed greater changes
in pigments, soluble sugars, proline, and potassium content compared to their own-rooted counterparts.

Conclusion: These results suggest that the CH1 rootstock can influence the regulation of pigments, soluble sugars, and
biochemical responses such as proline and potassium content in the leaves, contributing to improved drought resistance in
grapevines.

Keywords: Grape, Drought, Potassium, Proline




