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Effect of Rootstocks on Physiological and Biochemical Responses of Vitis
vinifera ‘Shahroudi’ to Salinity and Bicarbonate Stress Conditions
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Table 1. Mean comparison of main effects of rootstock on some growth, physiological, and biochemical
parameters of Vitis vinifera ‘Shahroudi’.

al OIS Al g &% YIS el
o o sl 4y asy, Pn T Catalase activity
Rootstock .
DW R:Sh (umol CO; m?sY)  (mmol H:0 m?2s?) (UM g1FW min?)

S 0.532 15.432 5.34° 149.20°
59,0l 0.41° 13.62° 5782 127.75°
140 Ru 0.45° 15312 5.14b¢ 160.192
S8 0522 14.26° 4.93¢ 143.75®

Means in each column followed by the same letters are not significantly different at P<0.05 according to the
Duncan’s test.
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Table 2. Mean comparison of main effects of salinity and bicarbonate stress and their integration on some growth,
physiological, and biochemical parameters of Vitis vinifera ‘Shahroudi’.

. 0% Sl cdale 51 codlad
039 e x.a’@‘w R 5 »E uf M U -
G a ady, Sas = Pn T = P
SLA Fe Leaf Catalase
Stress o Lz mol CO mmol H,O
el (cm? gt ( 2l 2 2l z (mg 100g* (uMm gt
DW R:Sh ms’) ms?) g
L eaf) DW L eaf) FW min™)
Control 0.36°¢ 122,752 17.782 6.06 2 3012 159.37°
NaCl (50mM) 0542 9492 ¢ 12.84¢ 5.03°¢ 1.93° 172,162
KHCO3(5mM) 0.47° 105.40° 14.62° 5.56° 2.13° 139.31¢
NaCl + KHCO3 0.54%® 95.18 ¢ 13.37¢ 4,554 159¢ 118.39¢

Means within a column followed by the same letter are not significantly different at P<0.05 according to the
Duncan’s test.
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Fig. 1. Interaction effects of rootstock, salinity, and bicarbonate on total iron of Shahroudi grape cultivar leaves
according to the Duncan’s test (P<0.05).
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Table 3. Interaction of experiment factors on some growth, physiological, and biochemical parameters of Vitis
vinifera ‘Shahroudi’.

sla59, colas Sy Js CJ"”—‘ A o Sl ol i @
b oS Gs Leaf total Fe =~ % 4%, Leéf al . wads,  eesly
Rootstock ~ Stress  (mmol H.O  (mg100gt . L.sls el s

m2s) DW Leaf) ’ (%DW)  spAD »

CIR:Sh Na NaK

R:Sh of Leaf

s Control 381.33° 3332 3582  040° 2565° 5093 014°

NaCl 293,335 2.3t 3282 075 2200 282 0332

KHCO3 351,33 258b 3612 044> 2510 541° 020°

NaCl THCO 258 67¢ 213¢ 211b 072  21.7% 240° 0372

ogals Control 366.00° 3202 2820  047° 2503 662 016°

NaCl 318,000 148" 263b 009 1493 218° 0602

KHCO3 360.67 1.78" 2082 055 1853 563° 0245

NaCl +3KHCO 233.67° 1.02° 165°  119% 1353 163 0662

140 Ru Control 315678 282 313° 035" 30677 572 012°

NaCl 223 675 1.94¢ 3642  041° 2263° 431° 024°

KHCO3 255,335 2.37b 324b 037" 2368 510° 016

NaCl THCO 243,000 1.69° 228¢  059%  2010° 2224 0382

Sk Control 320.67° 2602 411° 037" 2640° 536° 018°

NaCl 251,000 1.97b 351 0707 2157 371° 034b

KHCO3 266.00° 1,78 3972 046°  1420° 445 021°

NaCl THCO 254,000 152¢ 187¢  074° 1660° 187 0652

Based on interaction slicing method, for each rootstock means within a column followed by the same | etter are not
significantly different at P<0.05 according to the Duncan's multiple range test.
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Fig. 2. The regression relation between SPAD and changes in total iron concentration Shahroudi cultivar leaves
(without considering rootstock type), regardless of the stress type (A), salinity stress (B), bicarbonate
stress (C), and the simultaneous stress of salinity and bicarbonate (D).

O (4l g9 31 HLicdy0) oud digy (599,808, Sy IS ol CAle (Glo s 5 (Sipees (AFLE (e (oS Al Y IS
D) Slo S 5 a90 lagen (25 5 () DlayS 25 dB) (6598 (o5 dA) 5 g9 185 i 5o


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.1.4.1
http://journal-irshs.ir/article-1-314-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1398.20.1.4.1 ]

ey pladun ;9 Sojele j8 clogal o 4l T

-

S5 4o

&l 5o Dl sSer 9 o9 0938 59, Gl s b aS cewl Juie 0,5 bl o ciS sl cn b (Jgaze ;5K

So e Feelr ol 50 1588 ele (i Gl (s I Sy plsieds Ghgy ol sl 59y ol 0)50 S 5 O

6l celin (5 8o, Sominn 15 5 ,9aS ) S b 5l oslitul Bua b el adgs a3y Lae 4o alfuis sla i

il ol 90 g g8l oyl Slaats ad 12l oSl eiS bl ys Dl S 5 6590 Olajed A5 4k

Lol slogom, p o b diz 2 e oo i 1) (65w aiile DLy S 5 (65— G5 4 Jooe a3yl eslan

D18 s 350 1) eSSl Jgaze (S 5 (o8 0 Shos p baasl aisSonl o Shos 3550 Slap B0l asels (b 1S

&Qbo

1. Abbaspour, N., B. Kaiser and S. Tyerman. 2013. Chloride transport and compartmentation within main and
lateral roots of two grapevine rootstocks differing in salt tolerance. Trees- Struct. Funct. 27(5):1317-1325.

2. Baneh, H. D., H. Attari, A. Hassani, R. Abdollahi, M. Taheri and F. Ghani. 2014. Genotypic variation in plant
growth and physiological response to salt stressin grapevine. Philipp. Agr. Sci. 97(2):113-121.

3. Bavaresco, L., H. Fregoni and P. Fraschini. 1992. Investigations on some physiological parameters involved
in chlorosis occurrence in grafted grapevine. J. Plant Nutr. 15(10):1791-1807.

4. Bavaresco, L., E. Giachino and S. Pezzutto. 2003. Grapevine rootstock effects on lime-induced chlorosis,
nutrient uptake, and source-sink relationships. J. Plant Nutr. 267:1451-1465.

5. Covarrubias, J. I. and A. D. Rombola. 2013. Physiological and biochemical responses of the iron chlorosis
tolerant grapevine rootstock 140 Ruggeri to iron deficiency and bicarbonate. Plant Soil. 370(1-2):305-315.

6. Cramer, G. R, A. Ergll, J. Grimplet, R. L. Tillett, E. A. R. Tattersall, M. C.Bohiman, and C. Osborne. 2007.
Water and salinity stress in grapevines. early and late changes in transcript and metabolite profiles. Funct.
Integr. Genomics. 7(2):111-134.

7. Gibberd, M. R., R. R. Waker and A. G. Condon. 2003. Whole-plant transpiration efficiency of Sultana
grapevine grown under saline conditionsisincreased through the use of a Cl- excluding rootstock. Funct. Plant
Biol. 30(6):643-652.

8. Gago, J., D. de M. Daloso, C. M. Figueroa, J. Flexas, A. R. Fernie and Z. Nikoloski. 2016. Relationships of
leaf net photosynthesis, stomatal conductance, and mesophyll conductance to primary metabolism: a
multispecies meta-analysis approach. Plant Physiol. 171(1):265-279.

9. Gong, H., D. H. Blackmore and R. R. Walker. 2010. Organic and inorganic anions in Shiraz and Chardonnay
grape berries and wine as affected by rootstock under saline conditions. Aust. J. Grape Wine R. 16(1):227-236.

10.Jogaiah, S., S. D. Ramteke, J. Sharmaand A. K. Upadhyay. 2014. Moisture and salinity stressinduced changes

in grape rootstock cultivars. Int. J. Agro. 2014:1-8.

11.Moameni A. 2011. Geographical distribution and salinity levels of soil resources of Iran. Iran J. Soil Res.

24(3):203-215.
12.Mdller, I. M., P. E. Jensen and A. Hansson. 2007. Oxidative modifications to cellular components in plants.
Annu. Rev. Plant Biol. 58:459-481.

13.Motsara, M. R. and R.N. Roy. 2008. Guide to laboratory establishment for plant nutrient analysis. FAO
Fertilizer and Plant Nutrition Bulletin. 19.FAO. Rome. Italy.204.

14.Munns, R. and M. Tester. 2008. Mechanisms of salinity tolerance. Annu. Rev. Plant Biol. 59(1):651-681.

q


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.1.4.1
http://journal-irshs.ir/article-1-314-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1398.20.1.4.1 ]

OhBes 5 oLl

15.Negréo, S., S. M. Schmdckel and M. Tester. 2017. Evaluating physiological responses of plants to salinity
stress. Ann. Bot. 119(1):1-11.

16.0bbink, J. G. and D. M. Alexander. 1973. Response of six grapevine cultivars to a range of chloride
concentrations. Am. J. Enol. Vitic. 24(2):65-68.

17.Ranieri, A., A. Castagna, B. Baldan and G. F. Soldatini. 2001. Iron deficiency differently affects peroxidase
isoforms in sunflower. J. Exp. Bot. 52(354):25-35.

18.Shani, U. and A. Ben-Gal. 2005. Long-term response of grapevinesto salinity: osmotic effects and ion toxicity.
Am. J. Enol. Vitic. 56(2):148-154.

19.Sohrabi, S., A. Ebadi, S. Jaali and S.A. Salami. 2017. Enhanced values of various physiological traits and
VVNACL gene expression showing better salinity stress tolerance in some grapevine cultivars as well as
rootstocks. Sci. Hort. 225:3017-326.

20. Walker, R., E. Torokfalvy, N. S. Scott and P. Kriedemann. 1981. An analysis of photosynthetic response to
salt treatment in Vitis vinifera. Funct. Plant Biol. 8(3):359-374.

21.Williams, L.E, X.K. Dokoozlian and R. Wample. 1994. Grape. In: Schaffer, B. and P.E. Anderson (eds).
Handbook of environmental physiology of fruit crops. Vol.1: Temperate crops. CRC Press, Boca Raton. pp,
85-133.85-133.

22.Zhang, X. K., R. R. Walker, R.M. Stevens and L.D. Prior. 2002. Yield-salinity relationships of different
grapevine (Vitis vinifera L.) scion-rootstock combinations. Aust. J. Grape Wine Res. 8(3):150-15.


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.1.4.1
http://journal-irshs.ir/article-1-314-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1398.20.1.4.1 ]

Iranian Journal of Horticultural Science and Technology 20 (1): 1-10 (2019)
Research article

Effect of Rootstocks on Physiological and Biochemical Responses of Vitis
vinifera ‘Shahroudi’ to Salinity and Bicarbonate Stress Conditions

H.R. Tahanian, A. Ebadi* and A.R. Salami'

The synchronization of salt stress and dominance of calcareous soils in warm and dry climate
regions has led to alkaline salinity stress in vineyards. In this study, the effects of salinity and
bicarbonate stresses (alone or in combination) on photosynthetic reactions and nutrient
variations of Vitis vinifera ‘Shahroudi’ as a susceptible grape cultivar were evaluated. Using
stenting method, scions of this cultivar were grafted on 140Ru, Asgari, and Yaghouti
rootstocks. Ungrafted plants were also used to study the impact of rootstocks. Salinity stress
which was applied at two levels of zero and 50 mM sodium chloride and bicarbonate stress at
two levels of 0 and 5 mM potassium bicarbonate. Results of this study showed significant effect
of these three factors (salinity, bicarbonate and rootstock) on catalase activity, transpiration
rate, and specific leaf area. Salinity stress reduced total iron content by 36% and alkaline-salt
stress decreased 25% of pure leaf photosynthesis. In saline and alkaline conditions, the highest
amount of absorbed CI- and Na* was observed in Asgari (as compared to ungrafted plants).
Results of this study confirmed differences between V. vinifera genotypes in response to salt
and bicarbonate stress. Based on this study, Asgari rootstock could be recommended as a
suitable rootstock for Vitis vinifera ‘Shahroudi’ in calcareous and saline soils.

Keywords: Alkaline-salt stress, Vitis vinifera ‘Asgari’ rootstock, Catalase, Lime, Total iron.
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