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Table 1. Variance Analysis of Measured traits under effect of grape variety as well as salinity

Mean of Squares

Shoot Root

SOV df  SPAD
DW(g) DW(g)

Cl Leaf Clshoot ClRoot K Leaf K Root

Na Na Na:K Na:K
Leaf Root Leaf Root

Salinity 2 417.26™" 732.31%" 41425 477" 16.71"
Variety 5  7402% 3206 5057° 0.31%  1.49°

Sal*Var. 10 1150 38.37"* 7.2 0.04* 0.46™
error 36 5.20 6.30 1057 0.003 058

3.81% 487" 073" 311" 139" 906" 049"
2.17*%  1.99" 0.18* 1.90"* 0.33** 057" 018"
0.19™ 0.32** 0.09* 035" 004" 0.28°" 0.03"
0.0094 004 002 002 0034 005 0.004

CV(%) 8.34 14.81 20.11 5.49 29.38

16.76 10.11 19.23 1621 19.78 16.31 14.50

-*p<0.05 , **p<0.01 (According to the Duncan’s multiple range test)
-ns: non significance.
-S-F: Sefid-fakhri; S-A: Sabz-Angoor; D-K: Divaneh Kashmar
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Table 2. Mean Comparison of salt and variety effects on growth parameters and elements distribution among
different organs

Shoot  ROOt | eaf ClShoot ClRoot K Leaf K Root NalLeaf Na Root Nak  NaK
sPAD  DW  DW & &

@ (C)} (% of DW) Leaf Root

Salinity

2dsm® 3219a 237la 21.35a 047c 1450 1.23b 158c 098 042c 0.62c  0.66c 0.25¢c
4dsm™  27.23b  16.12b  1528b 1.16b 3.34a 208 198 0750 091b  1.03b  1.3% 0.49%
6ds.m* 22.57c 11.03c 11.88c 148a 2.92a 2.11a 2.61a 0.58¢c 1.25a 1.15a 2.08a 0.57a
Variety

S-F 30.6la 17.24ab  18.74a 1.09p 2.97a 156bc 1.78cd 0.88ab 0.56de 0.95b 1.24cd  0.47b
S-A 26.94c 18.24a 15.40b 094c 277ab 152c 2.83a 0.53d 051e 0.89bc 1.8la 0.31d
SH068  27.94bc  15.74bc  13.97b 1.38a 2.98a 1.65bc 2.42b 0.84ab 0.93b 0.85bc 1.18d  0.35cd
GT01 29.47bc  19.08a 16.43ab 0.88d 1.83c 1.81b 1.74cd 0.68c  0.74c 0.75¢ 1.14d  0.41bc
D-K 22.35d  17.59ab  19.07a 0.94c 2.25bc 2.8l1a 193c 0.92a 1.74a 1.31a 1.49b 0.70a
Sharoodi  26.64c 13.85¢ 13.42b 1.05b 274ab 1.62bc 1.63d 0.75bc 0.67cd 0.86bc 1.41bc 0.38c

ol P<10) 5SS (yg03T &L b Silee lo e S 055 Silo gt 2 50 S i g >
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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Table 3. Mean Comparison of interaction effects of grape variety as well as salinity on growth parameters and
elements distribution among different organs

" cl K K Na _
Variety  SPAD SV\‘/’(O;) Leaf Leaf Root leaf  NaKLeaf — Nolt
(% of DW)
2ds.m™
S-F 35.66a 20.74c 0.45ij 1.49fg 1.24a 0.32hi 0.51g 0.22hi
S-A 34.1a 32.62a 0.48i 2.09de 0.61efgh 0.19i 0.92¢f 0.24hi
SH068 34.66a 21.90c 0.65h 1.63fg 1.29 0.43ghi 0.58fg 0.19i
GT01 33.46ab 26.38b 0.37j 1.28¢ 0.79cdef  0.44ghi 0.54g 0.25ghi
D-K 26.43cde 20.52c 0.38j 1.499 1.09ab 0.64fg 0.78fg 0.36g
Sharoodi 28.83c 20.11cd 0.51i 1.512g 0.87bcd  0.52fgh 0.65fg 0.27ghi
4ds.m’
S-F 29.00c 17.52cde 1.20f 1.79f 0.81cde 0.62fg 1.45cd 0.60c
S-A 26.33cde 13.14efg 1.04g 2.65¢c 0.56fgh 0.62fg 1.77bc 0.41ef
SHO068 28.63cd 15.60def 1.51c 2.35cd 0.69defg 1.10cd 1.24de 0.32gh
GT01 30.01bc 18.13cd 1.03g 1.86ef 0.59fgh 0.75ef 1.30d 0.43ef
D-K 21.96fgh 18.83cd 1.00g 1.61g 0.86bcd 1.82b 1.70bc 0.82b
Sharoodi  23.76efg 13.53efg 1.21ef 1.6f1g 0.98bc 0.57fgh 0.92ef 0.40ef
6ds.m"
S-F 27.16cde 13.46efg 1.62b 2.08de 0.61efgh 0.75ef 1.77bc 0.60c
S-A 20.40gh 8.96gh 1.30e 3.76a 0.43h 0.72¢f 2.75a 0.28ghi
SH068 20.53gh 9.73gh 1.98a 3.31b 0.53gh 1.27c 1.73bc 0.56¢d
GT01 24.86def 12.75fg 1.15f 2.10de 0.68defg  1.05cd 1.58cd 0.56¢d
D-K 18.66h 13.42¢fg 1.41d 2.71c 0.81cde 2.78a 2.00b 0.93a
Sharoodi ~ 23.76efg 7.90h 1.44cd 1.73ef 0.41h 0.93de 2.66a 0.48de

sl P<120) 5SS g0l By jlo e BB 055 Siloy gt 2 50 S e By >
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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Figure 1. STI (Salt Tolerance Index) based on Shoot (A) and root (B) dry weight of six genotype(s) and Varieties of
grape in three different levels of salinity (4, 6 & 8 dS.m™) related to control of the same genotype (less than 2 ds.m™)
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ABSTRACT

Salinity, as an abiotic stress, causes significant losses in horticultural production. Future of grape
production, as one of the most important economical horticultural fruits, depends on breeding programs
and using salt tolerant rootstocks. The aim of this study was to investigate the salinity tolerance and the
distribution of ions associated with salinity in six genotypes and Varieties of grapes (Vitis vinifera L.),
namely ‘Shahrudi’, ‘Fakhri Sefid’, ‘Sabz Angur’, ‘Divaneh Kashmar’, SH068 and GT01. The factorial
experiment based on Completely Randomized design was carried out with two factors of variety and
salinity in three replications. Plants were treated with different salinity levels of less than 2 (1.8-1.9), 4
and 6 dS/m for 40 days. Results showed that increasing the amount of sodium chloride in all genotypes,
increased sodium and chloride levels in various organs and Potassium in shoot, while it decreased
Potassium concentration in roots, significantly (P<0.05). GTO1 presented the lowest concentration of
chloride (0.87% and 1.84% of leaf and shoot dry weight, respectively). Overall, it seems that the GT01
and ‘Shahrudi’ had possess the highest and lowest ability in reducing the toxic effects of chloride,
respectively. Results of this study confirmed differences between V. vinifera genotypes in response to salt
stress.
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