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Responses of some morphological, physiological'and biochemigal characteristics of
"(‘Bidaneh Ghermez’"" grape scion on seven rootstocks to identify. the most
tolerant combination of rootstock and scion to drought stress

Abstract:

Drought stress is one of the most important limitations in thesproduction of agricultural products and especially horticulture in different
parts of the world and Iran. The climate changes that have happened in theplast few years, it is possible to provide sustainable production of
grapes in water stress conditions by examining and selecting cultivars that t%ﬂto drought stress. For this purpose, a research was
conducted during 2018-2021 in vineyard conditions in the form ofa split-plot experiment based on a randomized complete block (RCBD)
with 3 replications to investigate the effect of soil water potential variabilify\%tze morphological, physiological, and biochemical traits of
drought-tolerant to drought-sensitive grape varieties. The treatmients,include seven selected grape cultivars (‘Bidaneh Ghermez’, ‘Bidaneh
Sefid’, ‘Rashe’, ‘Sahani’, ‘Kare Royeh”, ‘Moulai’, and ‘Chafte’) as the rootstock and ‘Bidaneh Ghermez’ cultivar as scion and three the
drought stress level included FC (control), 75% (maoderate stress) and’55%(severe stress) of agricultural moisture depletion. In this research
the traits including leaf number, branch length, leaf area, wet and dry leaf,weight, stomatal density electrolyte leakage, cell membrane
stability, RWC, chlorophyll, carotenoid, proline, soluble cariohydrate, malondialdehyde and catalase were investigated. The results showed
that the interaction effect of,drought stress and variety on leaf surface traits, RWC, soluble carbohydrates, proline, total chlorophyill,
carotenoids, catalase and malondialdehyde were significant at the level of 1%. Also, the simple effects of drought stress on the traits of leaf
number, branch length, leaf freshpweight, stomatal densityfelectrolyte leakage and cell membrane stability were significant. Means
comparison showed that with more severe water stress;,the'amount of proline and catalase increased and the amount of total chlorophyll
and cell membrane stability decreased.“In general, ‘Bidaneh Ghermez’ cultivar grafted on the rootstocks of ‘Chafte’, “‘Moulai’ and ‘Kare
Royeh” had a higher potential for tolerﬁo drought stress than other grafted combinations tested in most of the traits.

Keywords: Grape, Drought stress; Scion and Rootstock, Proline.
Introduction

Abiotic stresses are amome most important factors limiting plant production in the world. Grapes, an economically
importanticrop, ‘cante used as a perennial model fruit to study drought tolerance. A large area of cultivation around the world
is devoted to grape cultivation. Among them, the Mediterranean regions of Europe, Southwest Asia, and North America are
located'in'areas that are affected by a seasonal drought during the grape ripening period and affect the yield and quality of the
fruit in recent years, due to water changes and weather has caused the number of hot years and longer dry periods. This means
that modern vineyards must take into account the reality of increasing the number of drought periods. Grapes are a commercial
fruit product that has high economic importance, and drought stress has greatly affected the production and quality of grapes.
Grafting has been widely used in agriculture and also increases tolerance to a range of abiotic stresses, generally breeding
programs for selecting drought tolerant plants through selection and integration of morphological and physiological traits as
A way to indirectly select the best performance under environmental stress conditions is proposed. In addition to the methods
of reducing drought stress, the use of drought-tolerant cultivars and rootstocks is a suitable way to deal with drought stress
improve water. The tolerance of grape rootstock to drought stress varies significantly with the difference in the type of
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genotype. One of the ways to improve the yield of grapes in the conditions of osmotic stress is the use of a suitable combination
of rootstock and scion.

Materials and methods

This research was conducted at the Agricultural Research Station of the Center for Research and Education of Central
Province. In the first stage of this experiment, cuttings of cultivars (‘Bidaneh Sefid’, ‘Rashe’, ‘Sahani’, ‘Kare Royeh”, ‘Moulai’,
‘Chafte’ and ‘Bidaneh Ghermez® (self-rooted) cultivars were selected and collected and planted in the ground. was cultivated
(unlike many researches carried out so far, from zero to one hundred cuttings cultivation to transplanting stages, and the
relevant experiments were carried out completely in the garden constructed in the open space conditions in the agricultural
field with the cultivars under investigation The operation of preparing the land and planting the'selected cuttings began in
March 2018. Then, in the first year of growth (2018), the operations were carried out in thexfollowingdyear for transplanting
In April to the beginning of June 2019, "Bidaneh Ghermez" grape cuttings were planted on'the selected rootstocks Based on
complete randomized blocks in 3 replications with irrigation treatment|as,the main plot with:3 levels (range of,100% crop
capacity (control), range of 75% crop capacity (moderate stress) and rangerof 55% crop'capacity (severe stress) based on
discharge Agricultural moisture and basic treatment were performed as sub-plots in the 7. mentiened cultivars and irrigation
treatment was determined by weight of soil moisture.

Results and Discussion

In this research, the traits of leaf number, branch lengthjleaf'surface, wet,and dry leaf weight, stomatal density, ion leakage,
cell membrane stability, RWC, chlorophyll, carotenoid, proline, seluble carbohydrate, malondialdehyde and catalase were
measured. The results showed that the interaction effect of droughl&ﬁs and variety on leaf surface traits, soluble
carbohydrates, proline, total chlorophyll, carotenoid, catalase, Rw@,and malondialdehyde was significant at 1% level. Also,
the simple effects of drought stress on the traits of leaf number,‘branchiength, leaf fresh weight, stomatal density, electrolyte
leakage and cell membrane stability were significant. Comparison ofthe average of these traits showed that with more severe
water stress, the amount of proline and catalasesincreased and the amount of total chlorophyll and cell membrane stability
decreased. In general, " Bidaneh Ghermez " grape variety grafted ony' Chafte ", "Moulai” and "Kare Royeh" rootstocks has a
higher potential to tolerate drought stress conditionsdmvineyard conditions than other grafted combinations tested in most
traits. they had. The preliminary results of this research showed that drought stress causes a decrease in photosynthetic
pigments and an increase‘inicell membrane electrolyte leakage due to damage to them and causes more production of proline,
malondialdehyde and antioxidant,enzymes. The results.showed that with the increase in the level of drought stress in the base
of the studied grape cultivars, plant,growth parameters and shoot morphology characteristics decreased. In this research,
cultivars such as " Chafte"" and "Moulai* and "Kare Royeh™ have produced less malondialdehyde than other cultivars and are
more resistant to drought stress: i all foundations under investigation, with the increase in stress level, the ion leakage
increased and during this process, Mease was more significant in the high stress level compared to the control. " Bidaneh
Ghermez " grafted on the'rootstocks of "Kare Royeh", "White Quince" and "Chafte" in moderate and severe stress compared
to the control (root itself), ion leakage is less than the rest of the rootstocks. were investigated. Also, the results of this test in
the proline trait and comp\ﬁgn with the amount of chlorophyll reduction showed that these 3 bases are more tolerant to
drought stress than the rest of the studied cultivars with an increase in the high proline content and lack of chlorophyll content.
In thedest results of this research, it was shown that the grape leaves of " Bidaneh Ghermez " transplanted on the base of "Kare
Royeh'* and the\base of "Chafte" variety showed the highest amount of chlorophyll in the high stress level compared to the
control and.in this experiment, the base of "Chafte" and " "Kar Royeh" had less chlorophyll reduction compared to the rest of
the bases of the studied cultivars.

Conclusion

The increase of some characteristics in a variety under drought stress can indicate the greater tolerance of that variety to
drought stress. In addition, the photosynthetic characteristics that have a direct role in the production and productivity of the
plant decreased significantly under drought stress, but the amount of this decrease was lower in “Chafte”, “Moulai” and “Kare
Royeh” cultivars compared to other bases, which seems to be It seems that this led to the higher growth of these cultivars
compared to other studied cultivars under drought stress. The results of these investigations showed that with the increase of
drought stress in some cultivars of the 7 grape rootstocks studied, the growth parameters of " Bidaneh Ghermez " grafted
grapevine grafted on the rootstocks decreased. In the transplanted combination of "Chafte" and "Kare Royeh" as the base and
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" Bidaneh Ghermez " as the scion, the amounts of proline, soluble carbohydrates and catalase enzyme showed that they were
more tolerant to drought than the rest of the transplanted combinations. The combination of "Moulai" as the base and " Bidaneh
Ghermez " as the base was also drought tolerant in the next rank, and these tolerant varieties can be included among the drought
tolerant bases to be used as the base for the " Bidaneh Ghermez " variety. introduced as the dominant variety cultivated in the
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