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This study, aimed to investigate the defensive mechanisms of grape tress under water
stress in 7 Iranian grape cultivars, including: 'Rajabi’, 'Chafteh’, 'Sabzangoor’,
'Siahangoor' ('Sorkhak'), 'Asgari', 'Ghalati', 'Kajangor' and one foreign cultivar named
'Superior'. A pot experiment was performed based on a complete randomized design
with two level of irrigation, including control and drought, in tree replication, and data

were analyzed by t- test. In a preliminary experiment, both sudden and gradual
droughts were applied on ‘asgari', a local prominent cultivar. The gradual drought
caused a decrease in leaf relative water content, starch and water potential content and
an increase in the contents of sucrose, fructose, proline and total antioxidants, so that
proline content increased significantly from 16 to 34 umolg100-gFWand and sucrose
content from 18 to 70 umolg100-'gFW. Based on these results the experiment was
continued by gradual drought method. Cultivars, in response to drought stress, showed
variation in proline content and the ratio of soluble carbohydrat to starch content. A
great difference was observed in proline content between control and drought
treatments in 'Siahangoor', ‘Sabzangoor’, 'Kajangoor’, and ‘Ghalati' cultivars, so that in
‘Siahangoor' the proline content was significantly increased from 15 to 50 pmolg100-

1gFW. Chafteh as a drought-tolerant cultivar, showed a significant increase in the

soluble sugar/starch content, along with an increase in the expression level of SPS
(Sucrose Phosphate Synthesis) gene, under drought stress. These results verify the role
of antioxidants, proline and sucros metabolisms especially the genetic role of the later
in defensive responses of grape under drought stress, which likely act stronger in
drough -tolerant grape cultivars.

In overall, 'Siahangoor’, ‘Sabzangoor', 'Kajangoor’, ‘Ghalati' and 'Chafteh’ showed
relatively higher tolerance to dronught compared to other cultivars.
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Extended Abstract
Introduction

Recently, global climate changes accompanied by water shortage are prominent challenges in

agricultural sectors in worldwide and Iran. food is mostly produced in areas with limited rainfall
during growing season or in lands with limited stored moisture soils. The identification, selection
and development of drought tolerant lines and cultivars are crucial steps to prevent negative
drought effects on production of fruits like grape (Vitis vinifera L.). So, fruit trees breeding
programs should be focused on release of genotypes with the potential of drought tolerance and
rain-fed products. To attain this point, biological mechanisms in response to drought stress should
be understood. This study presented useful and informative tools for identifying drought-tolerant
grape lines and cultivars.

Material and Methods
A pot experiment was performed based on a completely randomized design (CRD) to
investigate and compare the effect of drought stress on 8 selected grape cultivars, including
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'Rajabi ', ' Chafteh, ' Sabzangoor ', ' Siahangoor ', ' Sorkhak ', 'Asgari ', ' Ghalati®,
'Kajangor' and 'Superior'. Two levels of irrigation, including control (100% FC) and drought
(20% FC), were applied, in three replications, and data were analyzed by t- test for each cultivar.
In a preliminary experiment, both sudden and gradual droughts were applied on ‘asgari’, a
prominent local cultivar, and based on the results, the experiment was continued by gradual
method.

Results and Discussion

’Asgari‘, as an index cultivar showed that under gradual drought stress, from 10th to 30th days
after water stress settlement, leaf water potential was significantly decreased. There was also a
significant difference in starch, fructose, sucrose and proline content between the control and
drought-stressed plants. Drought stress resulted in a decrease in leaf water potential and starch
content, whereas an increase in sucrose and proline content and total antioxidant capacity were
observed. A significant increase was also occurred in leaf sucrose content under drought stress
compared to control. Under severe water shortage i.e., 30 days after drought settlement (the end
point of the gradual drought period), a significant increase was occurred in total antioxidant
content in 'Asgari’. Besides, a great difference in proline content was observed between control
and drought in ‘'Siahangoor', 'Sabzangoor, ‘'Kajangoor, and 'Ghalati'. Likewise, the ratio of
soluble sugar to stored sugar (starch) was variable between different grape cultivars under the
drought stress. Gene expression analysis of SPS (Sucrose Phosphate Synthesis) under drought
stress showed an increase in ' Chafteh', as a drought-tolerant cultivar.

Conclusion

Taking together, grape response to drought stress can be considered as a genetic-dependent phenotype that
is different among cultivars. Results also indicate proline and sugar metabolisms are critically involved in key
grape’s defensive responses to drought stress. It can be concluded that drought-tolerant cultivars might have
stronger and faster sugar and proline responses under drought stress compared to the sensitive ones, or such
strong defensive mechanisms may not exist in sensitive grape cultivars.
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