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ABSTRACT

In order to investigate the effects of different levels of salinity on growth indices, proline and chlorophyll content,
nitrogen concentration, potassium, phosphorus and sodium contents of leaf and sodium concentration of root of
GN15 hybrid rootstocks, as well as the activity of three antioxidant enzymes, an experiment was conducted based on
a completely randomized design with 4 salinity levels of 0, 35, 70 and 105 mg / L sodium chloride and 5 replicates in
1394. Different concentrations of sodium chloride were added to the pots containing these plants and after 100 days
of salinity stress, these traits were measured. Results showed as increasing salinity levels, growth indices including
plant length and diameter, leaf number and area, relative humidity content and leaf chlorophyll content decreased.
This reduction was lower at concentration of 35 mm but was very severe at 105 mM. Concentration and efficiency
uptake of nitrogen, potassium and phosphorus decreased with increasing sodium chloride concentrations, and
increased the concentration of sodium in leaves and roots and its uptake efficiency in leaves. The amount of proline
in the root and leaf increased simultaneously with increasing salt concentrations, so that its amount reached a
maximum at concentration of 70 mM (39 and 30 mg / g fresh weight). The activity of antioxidant enzymes was also
increased by increasing the salt concentration up to 70 mM, so that SOD, POD and CAT of roots in this treatment
were 150.2, 22.6,13 and for leavs were 183.8, 16.8 and 24 U/mg protein, respectively.
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Table 1. Variance analysis of different levels of sodium chloride (NaCl) on the activity of anti-oxidant enzymes of the
GN15 hybrid rootstocks

Superoxide Superoxide Proxidase Proxidase

S.0.v df dismutase leaf dismutase root leaf root Caltalt;lse Catali:se
(U/mg protein) (U/mg protein) (U/mg protein) (U/mg protein) ea roo
Treatment 3 5260.13" 6701.93" 98.317 281.8" 257.917 82.58"
Error 16 20.47 31.65 5 4,52 9.62 5.42
C.V. (%) 3.34 5.81 20.2 14.81 21.02 17.88

** Significant at 1% probability level. Aoy Jlisl mhaw jo jls e s

GN15 & yed il S g ain, cou 3l Cdlad lie (NACH) ooy IS calises zaba 1 0 Silo dunlio .Y Jgax

Table 2. Comparison of the effect of different levels of sodium chloride (NaCl) on the enzymatic activity of the root
and leaf GN15 hybrid rootstocks

Superoxide Superoxide Proxidase Proxidase Catalase Catalase
Treatment dismutase leaf dismutase root leaf root leaf root
(U/mg protein) (U/mg protein) (U/mg protein) (U/mg protein) (U/mg protein) (U/mg protein)
0 118.60bc 79.60b 11b 14.80b 12b 7.8b
35 124.80b 88.60b 10.40b 15.60b 16b 9.4ab
70 183.80a 150.20a 16.80a 22.60a 24a 13a
105 114.80c 68.40c 6c 4.40c 7c 3.2¢

55 (gl gire B (S5l 05T o po ) Jleis ] mhas 5o il oo ailie By (sl)lo a5 e Kilee gt B 0
* In each column, averages with similar letters don’t have significant difference at the 1% probability level of Duncan test.
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Table 3. Variance analysis of different levels of sodium chloride (NaCl) on the amount of plant diameter and height,
number and leaf area, RWC, chlorophyll a, b and total chlorophyll and leaf and root proline of the GN15 hybrid
rootstocks

Stem Plant ~ Number
SOV df diameter  height (leaf) LA

Leaf Root

Chla Chlb Total Chl Proline  Proline

Treatment 3 11.3"  1073™ 296" 11309

Error 16 0.0018 1.64 3.48 53.6

312277 20956 10151.68" 253.65°  335.66
1.57 2.38 5.49 9.35 5.95

C.V. (%) 2.78 2.59 9.43 3.2

1.67 2.29 1.65 15.2 8.61

**Significant at 1% probability level.
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Table 4. Comparison of the effect of different levels of sodium chloride (NaCl) on the amount of plant diameter and
height, number and leaf area and RWC of the GN15 hybrid rootstocks

Treatment Stem diameter Plant height Number LA! RWC?
(mm) (cm) (leaf) (cm?) (%)

0 6.28a 63.7a 29 418a 92.3a

35 5.64b 57.5b 22.8b 278b 88.5b

70 4.5¢c 45.7c 15.7¢c 127¢ 83.3c

105 2.84c 30.4d 11.6d 91.2d 71.2d
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* In each column, averages with similar letters don’t have significant difference at the 1% probability level of Duncan test.
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Figure 1. Effect of different levels of salinity on proline values of leaves and root of the GN15 hybrid rootstocks
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Figure 2. Effect of different levels of salinity on chlorophyll a, b and total chlorophyll content of the GN15 hybrid
rootstocks.
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Table 5. Variance analysis of different levels of sodium chloride (NaCl) on the concentration of N, P, and leaf K, leaf
and root Na, efficiency of nitrogen, potassium, phosphorus and sodium uptake of leaves

Efficiency of  Efficiency of  Efficiency of  Efficieny of
SOV df N P K Na Na nitrogen potassium phosphorus sodium
o (leaf)  (leaf)  (leaf)  (leaf)  (root) uptake of uptake of uptake of uptake of
leaves leaves leaves leaves
S.0V 3 1177 857 9537 1177 1937 98074™ 122060™ 9257 17679™
Treatment 16 183 082 2.23 0.15 0.13 784 819 208 25.2
Error % 3.71 7.32 3.24 4.75 3.63 4.98 4.03 7.56 4,18

** Significant difference at 1% probability level.
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Table 6. Comparison of the effect of different levels of sodium chloride (NaCl) on the concentration of N, P, and leaf
K, leaf and root Na, efficiency of nitrogen, potassium, phosphorus and sodium uptake of leaves

N P K Na Na Efficiency of Efficiency of Efficiency of Efficiency of
T (leaf)  (leaf)  (leaf) (leaf)  (root) nitrogen uptake of potassium uptake  phosphorus uptake  sodium uptake of
reatment 1 1 1 1 1

(mgg™ (mgg~ (mgg™ (mgg~ (mgg leaves of leaves of leaves leaves

DW) DW) DW) DW) DW)  (mgg'DW) (mg g* DW) (mg g* DW) (mg g* DW)
0 39.7a 135a 50.3a 276d 3.04d 687a 870a 234a 47.8c
35 393a 134a 481b 582c 6.82¢ 640a 783b 218a 94.5b
70 37b 112b 451c 113b 136b 557b 680c 169b 166a
105 293c  112b 40.1d 132a 16.68a 369c 506d 141c 170a
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* In each column, averages with similar letters don’t have significant difference at the 1% probability level of Duncan test.
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