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ABSTRACT

Drought stress has different effects on plant growth and metabolism and is one of the most important factors limiting the
growth of grapes. In order to investigate the effect of drought stress on some morphological traits and gas exchanges, own-
rooted Sultana cultivar and grafted on Rasheh grape and 1103-P rootstocks were selected. This research was conducted by
factorial arrangement in completely randomized design with three levels of drought stress and four replications at 2015-
2016. Drou%ht stress was applied after plants growth. The time of plants arrival to medium and severe stress levels was
determined by weighted-volumetric method. Membrane stability index (MSI), leaf relative water content (RWC), leaf area
(LA), leaf mass area (LMA), specific leaf area (SLA), chlorophyll a, chlorophyll b, photosynthesis rate (A), stomatal
conductance (gs) and transpiration rate (E) were measured. The results showed that drou?ht stress significantly decreased
MSI and RWC. LA and LMA showed a significant difference between two levels of stress treatments. Under stress
conditions, the SLA values of the non-grafted Sultana were significantly different. Chlorophyll a and chlorophyll, gs and E
decreased significantly by increasing drought stress. The results of measured traits of this study indicated the positive effect
of the rootstocks used on increasing the resistance of susceptible Sultana grapes to drought conditions compared to non-
grafted ones. Based on the findings of this research, Iranian grape variety (Rasheh) as the rootstock, as well as the famous
American rootstock (1103), showed good tolerance to drought stress.
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Table 1. Results of variance analysis effect of drought stress and rootstock on leaf vegetative traits and gas exchange
of Sultana grapevine scion.

Mean of squares

Sources of variation df VS| RWC LA VA SLA
Drought stress 2 22305 67.717 31124.27 109.89™ 225503.2"
Rootstock 2 160.39™ 30.78" 5108.63"™ 9.33" 76793.48™
Rootstock x drought stress 4 5.877 2.57™ 1414.64"™ 1.01" 31206.9”
Error 27 1.06 5.61 2342.65 0.26 1323.04
CV (%) - 1.25 271 14.03 10.57 13.15
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2 <elae gs iwsid A b ggi |8 IS :Chlb @ gg 39,5 :Chla (5 p o9 haw SLA (5 mhaws 43 § ) S (59 Comd LMA (S o

35 E sl

*, ** ns: Significantly difference at 5% and 1% probability levels, and non-significantly difference, respectively. MSI: Membrane stability index,
RWC: Relative water content, LA: Leaf area, LMA: Leaf mass area, SLA: Specific leaf area, Chl a: Chlorophyll a, Chl b: Chlorophyll b, A:

Photosynthesis, gs: Stomatal conductance, E: Transpiration.
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Continued table 1. Results of variance analysis effect of drought stress and rootstock on leaf vegetative traits and gas
exchange of Sultana gapevine scion.

Sources of variation df Mean of squares

Chla Chlb A gs E
Drought stress 2 0.000094" 0.000056 " 122.347 1.027 22827
Rootstock 2 0.000085"™ 0.000028" 575" 0.02™ 277
Rootstock x drought stress 4 0.0000041"™ 0.0000025™ 1.16™ 0.0034" 0.15™
Error 27 0.000002 0.000012 0.97 0.0012 0.26
CV (%) - 9.15 7.34 16.77 9.4 16,51
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*, ** ns: Significantly difference at 5% and 1% probability levels, and non-significantly difference, respectively. MSI: Membrane stability index,
RWC: Relative water content, LA: Leaf area, LMA: Leaf mass area, SLA: Specific leaf area, Chl a: Chlorophyll a, Chl b: Chlorophyll b, A:

Photosynthesis, gs: Stomatal conductance, E: Transpiration.
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Figure 1. Mean comparison interaction effect of drought stress and rootstock on membrane stability index (A) and
leaf mass area (B) of Sultana grapevine scion. Results indicate tstandard error (SE) of four replications.
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Figure 2. Mean comparison effect of drought stress on relative water content (A) and leaf area (B) of Sultana
gapevine scion. Results indicate +standard error (SE) of four replications.
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Figure 3. Mean comparison interaction effect of drought stress and rootstock on specific leaf area (A) and
stomatal conductance (B) of Sultana grapevine scion. Results indicate +standard error (SE) of four replications.
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Figure 4. Mean comparison effect of drought stress on the chlorophyll a (A) and chlorophyll b (B) of Sultana
gapevine scion. Results indicate +standard error (SE) of four replications.
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Sultana grapevine scion. Results indicate + standard error (SE) of four replications.
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Table 2. Linear correlation coefficient (r) between leaf traits of Sultana grapevine scion under drought stress

condition.
MSI RWC LA LMA SLA Chla Chlb A 0s E
MSI 1
RWC 0.673™ 1
LA 0.487" 0.561" 1
LMA 0.818™ 0.589™ 0417 1
SLA -0.791™ -0.616™ -0.543™ -0.877" 1
Chla 0.826™ 05777 0.580™ 0.742™ -0.830™ 1
Chlb 0.808™ 0.629™ 0.605™ 0.660™ -0.783™ 0.805™ 1
A 0.802™ 0.529™ 0.426™ 0.898™ -0.786™ 0.749” 07117 1
s 0.608"™ 0.495™ 0.526™ 0.728"™ -0.659"™ 05757  0.662”  0.8307 1
E 0.445™ 0.370" 0.336" 0.685™

“f)g C‘J"“’ LA “f)..» u] ] )lJ.E.a RWC ‘U>J5l"'“ sles Lg)“‘\'.‘.‘i MSI ,)l;sz_u Dglas 0.5 g RS IPYA JLQ.._>| CJa...y 5 )la@.m Sglas P A MS g

-0.534™ 0.405™ 0471  0.761" 0931" 1

By E slie, ) Colas Gs gt A b g 39 IS Chlb @ go5 g IS Chla « 5 s o519 prlaws SLA (S s rhans 4y Sy S5 (39 Cond LMA
* ** ns: Significantly difference at 5% and 1% probability levels, and non-significantly difference, respectively. MSI: Membrane stability index,
RWC: Relative water content, LA: Leaf area, LMA: Leaf mass area, SLA: Specific leaf area, Chl a: Chlorophyll a, Chl b: Chlorophyll b, A:

Photosynthesis, gs: Stomatal conductance, E: Transpiration.
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