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Abstract

Background and Objectives

Salinity stress is one of the major environmental factor limiting plant growth and productivity.
The adverse influence of salinity stress is evaluated on all plant levels. Ascorbic acid is a small,
water-soluble antioxidant molecule that acts as a primary substrate in the pathway for
detoxification and neutralization of superoxide radicals and singlet oxygen. Ascorbic acid has
been shown to play multiple roles in plant growth, such as in cell division, cell wall expansion,
and other developmental processes. The objective of the present experiment was to investigate
the effects of the exogenous application of ascorbic acid on the growth parameters and
photosynthesis attributes of tomato plants.

Materials and Methods

The experiment was conducted as a factorial in a completely random design with three
replications in greenhouse conditions. Salinity stress was applied by 0, 25, 50, 100 mM NacCl in
modified Hoagland solution. Ascorbic acid treatments (0, 2.5 and 5 mM) were sprayed on the
leaves every three days until the end of experiment. Leaf, stem, and root fresh and dry weight,
total fresh and dry weight, yield per plant, net photosynthesis, Stomata conductance,
transpiration, internal CO, concentration, chlorophyll a, b and total chlorophyll, proline and total
soluble sugar content were evaluated.

Results

In the present experiment, salinity stress sharply reduced the leaf, stem, root and total fresh and
dry weight, yield per plant, net photosynthesis, stomata conductance, transpiration, internal CO,
concentration, chlorophyll a, b and total chlorophyll content whereas the exogenous treatment of
AsA appreciably delayed the loss of all studied traits. Foliar application of ascorbic acid under
both stress and non-stress conditions improved the growth parameters and photosynthesis
attributes. Salinity stress also increased total soluble sugar content and proline accumulation in
the leaf of the tomato plant. Application of ascorbic acid under both non-stress and salinity stress
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conditions decreased total soluble sugar content and proline accumulation and reduced the effects
of salinity stress.

Discussion

This experiment showed that treating the tomato (Solanum lycopersicum L. cv. Mobin) with 5
mM ascorbic acid substantially influences several metabolic processes, leading to the increased
growth. The protection of the plant against salinity stress by using of ascorbic acid was possibly
to be caused indirectly as a result of increasing amount of chlorophyll which plays an essential
role in photosynthesis process and then formation of carbohydrates. Thus, it might be concluded
that exogenously applied ascorbic acid has low external osmotic potential and ion toxicity and it
might be effective in amelioration of the adverse effects of salt stress.
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Table 1. Mean comparison the interaction effects of ascorbic acid and salinity stress on some studied

characters in tomato

Salinity Foliar spray of Leaf fresh Leaf dry Total fresh Total dry Proline
(mM) ascorbic acid weight(gr) weight( gr) weight(gr) weight( gr) (nmol g'Fw)
AsAQ™ 210.40® 25.63% 638.57" 72.95%° 0.48'
0 AsA2.5™ 226.06° 27.47° 677.13° 79.04° 0.47'
AsA5™ 209.56% 25.53%® 644.00%° 71.95%¢ 0.59"
AsAQ™ 177.30% 21.73% 536.17¢ 66.12 0.88"
25 AsA2.5™ 208.03" 25.27° 607.43" 74.77%¢ 0.76°
AsA5™ 219.86% 26.97%® 634.63%° 75.98%® 0.76°
AsAQ™ 134.26° 16.47¢ 417.40" 53.31° 1.27¢
50 AsA2.5™ 166.06¢ 20.47° 489.87% 61.18% 1.21°%
AsA5™ 187.53° 22.93° 539.23% 68.34" 1.14°
AsAQ™ 74.939 9.10¢ 223.80" 31.26° 1.91°
100 AsA2.5™ 110.03 13.60' 335.27¢ 47.16" 1.68°
AsA5™ 136.50° 16.70° 421.10° 58.45° 1.47°
C.V. (%) 6.19 6.59 8.26 8.51 6.42

Means with the same letter in each column represent non significant at 5% probability level
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Table 2. Mean comparison of main effects of ascorbic acid and salinity stress on studied traits in

tomato
Treatments Stem fresh Root fresh Stem fresh Root dry Yield \
weight (gr) weight (gr) weight (gr) weght (gr) (kg plant™)
0 375.28° 62.61° 4153 7.05% 3.97°
Salinity 25 334.37° 56.64° 39.66° 6.56° 377"
(mM) 50 269.99° 49.54° 34.17° 5.58° 3.14°
100 189.21¢ 30.36° 26.88° 3.99¢ 2.66°
Foliar spray of AsAQ™ y 263.63" 41.13° 31.94° 4.91° 2.93;
ascorbic acid AsA2.5M 297.70° 52.17° 36.84° 6.03? 3.48
AsA5™ 315.30° 56.08° 37.90° 6.44° 3.74°
C.V. (%) 10.89 18.69 11.85 18.61 5.50

Means with the same letter in each column represent non significant at 5% probability level.
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Table 3. Mean comparison interaction effects of ascorbic acid and salinity stress on net photosynthesis,
stomata conductance, chlorophyll a and total chlorophyll in tomato

Salinity Foliar spray of Net photosynthesis

Stomata conductance

Chlorophylla  Total chlorophyll

(mM)  ascorbicacid (umol CO, m?s?) (mmol H,0 m?s?) (mg g Fw) (umol g'Fw)
AsAQ™ 12.38™ 137.60% 1.04%¢ 1.40%®
0 AsA2.5™ 13.942 147.63% 1.08%¢ 1.49°
AsA5™ 12.11% 134.40™ 1.04" 1.43°
AsAQ™ 11.26%¢ 118.20% 1.01% 1.30%
25 AsA2.5™ 12.76%° 131.47" 1.09% 1.39%
AsA5™ 13.07%® 139.20% 1132 1.45°
AsAQ™ 8.98M 96.10¢ 0.79% 1.00°f
50 AsA2.5™ 10.37%f 109.83° 0.90% 1.14°
AsA5™ 11.62° 123.80% 1.00% 1.25°
AsAQ™ 5.16" 65.27' 0.63¢ 0.79°
100 AsA2.5™ 7.849 81.83" 0.73f 0.94f
AsA5™ 0.80°f 101.60™ 0.85% 1.08%
C.V. (%) 8.29 6.63 471 4.17

Means with the same letter in each column represent non significant at 5% probability level.

Table 4. Mean comparison of main effects of ascorbic acid and salinity stress on studied traits in

tomato
Treatments Total solul?le sugars Transpiratior_lz(l_El) Interna}l CO, Chloroppyllb
(mg g~ fw) (mmol H,Om™ s™) concentration (ppm) (mg g fw)
0 6.70° 3.11° 291.33° 0.39°
Salinity 25 6.78° 2.82° 266.78" 0.31°
(mM) 50 7.57° 2.16° 212.44° 0.23°
100 8.50° 1.65¢ 146.11° 0.20¢
Foliar spray AsA0™ 8.07° 2.64° 215.42° 0.26"
of ascorbic  AsA2.5™ 7.13° 2.48° 227.25" 0.29°
acid AsA5™ 6.96" 2.19° 244,83 0.30°
C.V. (%) 8.44 11.17 4.96 6.91

Means with the same letter in each column represent non significant at 5% probability level.
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