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Abstract: Among the abiotic stresses, salinity is one of the most destructive factors which limit crop production
considerably. Greenhouse experiments were conducted in the National Research Centre, Dokki, Giza, Egypt
during two successive winter seasons 2011/2012 and 2012/2013 to study the differential responses of two wheat
(Triticum aestivum L.) cultivars to salinity stress (0, 3000 and 6000 mg/l) and foliar treatment with 0, 200, 400 and
600 mg/l ascobin (compound composed of ascorbic acid and citric acid) were studied. Irrigation with different
salinity levels caused significant reduction in most of growth parameters (plant height, number leaves/plant,
leaf area/plant, circumference of main stem, fresh and dry weight of shoot and roots) and some physiological
parameters (IAA, GA cytokinins, photosynthetic pigments, polysaccharides and total carbohydrate contents).3,

The reduction effect on Giza 168 cultivar was higher than Sids 1 cultivar at different salinity levels. Meanwhile
TSS% content was increased under salt stress conditions. The increase was higher in Giza 168 than Sids 1.
Salinity stress with different levels caused higher reduction in yield and yield components (plant height, spike
length, number of spikes/plant, number spikelets/spike, spike weight, grain weight/plant and 1000 grains weight)
and nutritional value of the yielded grains (total carbohydrates and total protein) of Giza 168 than of Sids 1
cultivar. Application of ascobin with different concentrations not only mitigated the inhibitory effect of salt
stress in both wheat cultivars, but also in some cases induced a stimulatory effect greater than that estimated
in the control plants on growth parameters which were accompanied by marked increases in IAA, GA ,3

cytokinins, photosynthetic pigments, total carbohydrates and polysaccharides contents. While, decreases in
ABA as compared with those of the reference controls. On the other hand, yield and yield components showed
progressive increases with increasing ascobin treatments. Also the nutritional values of the yielded grains were
also increased in response to ascobin treatment in both cultivars.
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INTRODUCTION plants are sensitive to salinity caused by high

World agriculture is facing a lot of challenges like of land in the world is affected by salinity which is
producing 70% more food for an additional 2.3 billion increasing  day  by  day.  More  than 45 million hectares
people by 2050, while at the same time fighting with (M ha) of irrigated land which account to 20% of total
poverty and hunger, consuming scarce natural resources land have been damaged by salt worldwide and 1.5 M ha
more efficiently and adapting to climate change [1]. are taken out of production each year due to high salinity
However, the productivity of crops is not increasing in levels in the soil [2]. The deleterious effects of salinity on
parallel with the food demand. The lower productivity in plant growth are associated with low osmotic potential of
most of the cases is attributed to various abiotic stresses. soil solution, nutritional imbalance, specific ion effect,
Salinity is one of the most brutal environmental factors hormonal imbalance and induction of oxidative stress, or
limiting productivity of crop plants because most of crop a combination of these factors [3]. Plant biomass

concentrations of salts in the soil. A considerable amount
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production depends on the accumulation of carbon cover the local consumption. This could be achieved by
products through photosynthesis, but elevated salinity introducing more productive varieties, improving the
can adversely affect photosynthesis [4]. Salinity reduces culture practices such as sowing wheat in the newly
the ability of plants to take up water, causing a reduction reclaimed area or application of some growth promoters
in growth along with a suite of metabolic changes. A during different growth stages. A possible alternative for
metabolic response to salt stress is the synthesis of improving yield is the introduction of crop
compatible osmolytes. These mediate osmotic adjustment species/cultivars capable of tolerating high soil salinities.
and therefore protect sub-cellular structures and reduce Comparing the response between cultivars of the same
oxidative damage caused by free radicals, produced in species to salinity provides a convenient and useful tool
response to high salinity [5]. for un-veiling basic mechanisms involved in salt tolerance

Antioxidants could be used as a potential growth [12].
regulator to improve salinity stress resistance in several Therefore, the objective of this study was conducted
plant species. Antioxidant (such as ascorbic acid and to compare the effect of salt stress on growth parameters,
citric acid) are designing chemicals, when added in small some physiological parameters, yield and yield
quantities to plant, react rapidly with radical intermediates components and the nutritional values of the yielded
of an auto-oxidation chain and stop it from progressing grains of two wheat cultivars differing in salt tolerance
[6]. Also, plants with high levels of antioxidants, whether and whether foliar treatment with ascobin could mitigate
constitutive or induced have a greater resistance to such the adverse affect of salt stress. 
oxidative damage [7]. Foliar antioxidants nutrient is
applied at times when demand is particularly high and MATERIALS AND METHODS
rapid response may be desired. Similarly, the new Ascobin
foliar nutrient, contain organic acid as ascorbic and citric Greenhouse experiment was conducted in the
acid, had a promotion effect on growth and active National Research Centre, Dokki, Giza, Egypt during two
constituents compounds on various plants [8]. Ascobin successive winter seasons 2011/2012 and 2012/2013 to
(ascorbic acid and citric acid with ratio of 2:1) have auxinic study the differential responses of two wheat (Triticum
and also synergistic effect on plant. Ascorbic acid is an aestivum L.) cultivars to salinity stress (0, 3000 and 6000
important primary metabolite in plants that functions as an mg/l) and foliar treatment with 0, 200, 400 and 600 mg/l
antioxidant, an enzyme cofactor and a cell signaling ascobin on growth, yield and yield components and some
modulator in a wide array of crucial physiological biochemical aspects. Wheat (Triticum aestivum L. cv.
processes, including biosynthesis of the cell wall, Sids 1 and Giza 168 were obtained from Agricultural
secondary metabolites and phytohormones, stress Research Centre, Giza, Egypt. Seeds of two wheat
tolerance, photoprotection, cell division and growth [9]. cultivars  were  sown  on  in  pots (50 cm in diameter and
Citric acid is an important substrate in Krebs cycle (series 50 cm in depth) containing equal amounts of clay and
of chemical reactions used by all aerobic organisms to sandy soil (20kg). Phosphorus and potassium fertilizers
generate energy (ATP) through the oxidization of acetate were added before sowing at the rate of 5g/pot in the form
to carbon dioxide). In addition, the cycle provides of triple superphosphate (16% P O ) and potassium
precursors including certain amino acids as well as the sulphate (48-50% K O),while nitrogen fertilizer was
reducing agent NADH that is used in numerous applied  at  the  rate of 6g/pot in the form of Urea (46%N)
biochemical reactions. So, it plays an important role in in two equal portions after 30 and 60 days after sowing
stimulating biosynthesis processes [10]. Citric acid is (DAS). At 15 DAS, thinning was carried out to leave 5
considered now as one of non enzymatic antioxidants uniform seedlings in each pot. The pots were divided into
which act to eliminate free radicals produced in plants 2 groups each composed of 60 pots; the first group was
under stress in plants [11]. sown with grains of Sids 1 cultivar, while the second

Wheat (Triticum aestivum L.) is considered to be one group was sown with Giza 168 cultivar. The plants of the
of the most widely grown crops of high nutritive value in two groups were divided into four subgroups, the first
the world. The grains of wheat contain large amounts of sprayed  with  distilled  water,  the second sprayed with
proteins, carbohydrates in addition to some mineral and 200 mg/l ascobin (mixture of ascorbic acid + citric acid in
vitamins. Wheat has a special importance because the the ratio of 2:1), the third sprayed with 400 mg/l ascobin
local production is not sufficient to meet the annual and the fourth sprayed with 600 mg/l of ascobin. These
demands. Increasing the local production is the target to treatments were carried out twice after 30 and 45 DAS.

2 5

2
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Table 1: The component of salt mixture used for salinization expressed as

% of total salt content

MgSO CaSO NaCl MgCl CaCO4 4 2 3

10 1 78 2 9

After 5 days later, each subgroup was divided into 3 sets
each contain 15 pots, the sprayed plants of the first set
were irrigated with tap water (control), the second set
irrigated with 3000 mg/l saline water. The third set irrigated
with 6000 mg/l saline water. These EC concentrations are
0.03, 3.2 and 6.1 dSm , respectively. The salt type used1

in irrigation was mainly the chloride mixture suggested by
Stroganov [13]. The salt components of salt mixture are
shown in Table 1. 

The component of specific anions and cations in the
mixture expressed as percentage of total milliequivalents
as follows:

Na Mg Ca SO Cl CO+ +2 +2 -2 - -2
3

38 6 6 5 40 5

Plant samples were taken after 75 DAS; three
plants from each pot were taken for growth parameters
and biochemical analysis, while the remaining two plants
were left to grow till harvest for determining the yield and
yield component. Growth parameters studied were: plant
height(cm), leaves number, leaf area/plant (cm ),2

circumference of stem (cm), fresh, dry weight (g) and
relative water content percentage (RWC%) of shoot and
fresh & dry weight of root (g). Some biochemical
constituents were estimated such as endogenous growth
hormones, photosynthetic pigments, total carbohydrates
and polysaccharides contents. At full maturity stage of
wheat plants, yield and its components were also
recorded (plant height, spike length, number of
spikes/plant, number of spikelets /spike, spike weight,
grain weight/plant and 1000 grains weight in gram) and
nutritional value of the yielded grains (total carbohydrates
and total protein) were determined.

Chemical Analysis: Endogenous hormones, namely
auxins  (as  indole  acetic   acid   IAA),   gibberellic  acid
(as GA ), abscisic acid (ABA) and cytokinins (as zeatin)3

were extracted according to Wasfy and Orrin [14]. IAA,
GA and ABA were determined by Gas Liquid3

Chromatography (GLC) according to the method
described by Wasfy and Orrin [14] and cytokinin was
determined by High Performance Liquid Chromatography
(HPLC) according to the method described by Muller and
Hilgenberg [15]. Photosynthetic pigments (chlorophyll a,

chlorophyll b and carotenoids) in the leaves were
determined as the method described by Moran [16]. Total
carbohydrates were determined in the dry shoots using
the colorimetric method described by Herbert et al. [17].
Polysaccharides were determined according to Naguib
[18]. Total soluble sugars (TSS %) were estimated by the
method of Homme et al. [19] and analyzed as described by
Yemm and Willis [20]. Protein content in the yielded seeds
was determined by Bradford [21].

Statistical Analysis: The obtained results were subjected
to the statistical analysis by M-STAT-C statistical
analysis program [22]. Since the trend was similar in both
seasons, Bartlett’s test and the combined analysis of the
two growing seasons were applied. Means were compared
using least significant difference test at 5% level.

RESULTS

Growth Parameters: Growth parameters (shoot length,
number of leaves and leaf area/plant, circumference of
stem, fresh & dry weight and RWC of shoot) and (fresh &
dry weight of root) were reduced in both wheat cultivars
in response to salinity stress (Table 2&3). The reduction
values were much higher in Giza 168 cultivar than Sids 1
as compared, to control plants. The reduction in shoot
length in Giza 169 estimated by 12.59 & 26.57%, while in
Sids 1 cultivar was 10.51 & 19.72%, in fresh weight by
13.93 & 29.27% in Giza 168 and by 6.51 & 8.89% in Sids 1
and  in  dry  weight by 30.69 & 40.04% in Giza 168 and
14.23 & 33.53 in Sids 1 at 3000 and 6000 mg/l, respectively.
Also, data in Tables 2 and 3 clearly showed that, the
reduction percentage in all growth criteria was higher in
shoot than of root in the two cultivars as compared with
control. However, ascobin treatments had stimulation
effects  on  such  parameters  under  both   saline  and
non-saline (control) conditions. Ascobin treatments were
not only alleviated the inhibitory effect of salt stress on
growth criteria in the two used cultivars, but also in some
cases induced a stimulatory effect greater than that
estimated in control plant. Data in Tables 2 and 3
demonstrated that increasing ascobin concentration
increased all studied growth criteria as compared with
control plants and the corresponding salinity levels.

Endogenous Growth Hormones: Table 4 shows the
interaction effects of salinity and ascobin foliar treatment
on endogenous growth hormones, namely auxins as
indole acetic acid (IAA), gibberellins as gibberellic acid
(GA ),   abscisic   acid   (ABA)   and   cytokinins  (Zeatin).3



Am-Euras. J. Agric. & Environ. Sci., 13 (11): 1476-1487, 2013

1479

Table 2: Effect of ascobin foliar treatment on growth criteria of two wheat cultivars (Sids 1 and Giza 168) grown under salinity stress at 75 days after sowing (Average of two seasons)

Treatment Shoot length (cm) No. of leaves /plant Leaves area (cm ) Circumference (cm) Fresh weight (g) Dry weight (g) RWC (%)2

------------------------------- --------------------- ------------------------ ------------------------ -------------------------- ------------------------ ----------------------- ----------------------------
Salinity mg/l Ascobin mg/l Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168

0 0 56.47 47.67 5.67 4.33 34.00 30.67 0.97 0.83 6.68 4.46 1.32 0.96 81.94 78.48
200 62.90 55.33 6.33 4.67 43.00 38.00 1.27 1.18 8.83 5.71 1.57 1.19 82.23 79.08
400 70.50 60.00 6.67 5.67 49.00 42.00 1.34 1.27 9.92 6.40 1.87 1.22 82.86 80.92
600 74.23 63.67 6.67 6.00 50.00 46.00 1.39 1.31 10.03 7.83 2.10 1.53 82.52 80.43

3000 0 50.53 41.67 5.00 4.00 30.67 27.33 0.86 0.74 5.75 3.84 1.18 0.84 81.12 78.12
200 58.33 46.67 5.33 4.67 34.33 31.33 0.91 0.82 6.24 4.51 1.58 0.95 81.73 78.82
400 62.00 49.00 5.33 5.33 36.67 34.67 1.15 0.98 7.22 4.97 1.88 1.01 81.06 79.65
600 65.00 53.00 5.67 5.33 40.00 38.33 1.24 1.03 7.88 6.29 1.93 1.25 82.40 80.20

6000 0 45.33 35.00 4.33 3.00 26.67 22.33 0.79 0.63 4.59 3.00 0.99 0.73 80.67 75.56
200 48.33 39.67 4.33 4.00 29.33 26.33 0.86 0.83 5.54 4.00 1.23 0.84 81.25 79.02
400 52.33 42.67 4.67 4.33 32.00 30.67 0.92 0.89 6.14 4.98 1.53 1.00 80.85 79.92
600 55.00 46.67 4.67 4.67 37.33 35.00 0.96 1.02 7.04 5.05 1.72 1.03 80.77 79.62

LSD 0.05         3.464        0.8871         2.653         0.05191       0.5804        0.2011        4.354

Table 3: Effect of asobin foliar treatment on root fresh and dry weight of two wheat cultivars (Sids 1 and Giza 168) grown under salinity stress at 75 days after
sowing (Average two seasons)

Treatment Fresh weight (g) Dry weight (g)
---------------------------------------------- ------------------------------------------- -----------------------------------------------
Salinity mg/l Ascobin mg/l Sids 1 Giza 168 Sids 1 Giza 168

0 0 1.51 1.29 0.84 0.64
200 1.85 1.59 0.98 0.91
400 2.18 2.07 1.03 1.16
600 2.57 2.33 1.32 1.30

3000 0 1.31 1.08 0.60 0.55
200 1.67 1.37 0.89 0.81
400 2.03 1.85 1.06 1.03
600 2.22 2.06 1.36 1.19

6000 0 1.17 1.00 0.60 0.50
200 1.30 1.10 0.77 0.75
400 1.75 1.88 1.04 0.97
600 2.02 1.90 1.08 1.02

LSD 0.05                  0.2077                   0.1942

Table 4: Effect  of  asobin  foliar  treatment  on  endogenous  phytohormones (IAA, GA , ABA and Zeatin) as g/100g fresh weight of two wheat cultivars3

(Sids 1 and Giza 168) grown under salinity stress at 75 days after sowing

Treatment IAA GA ABA Zeatin3

----------------------------------------- ------------------------ ------------------------ ------------------------ ------------------------
Salinity mg/l Ascobin mg/l Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168

0 0 24.43 22.31 42.21 20.00 18.33 13.35 13.49 8.17
600 58.30 50.42 60.66 28.52 14.52 8.32 43.24 10.45

3000 0 19.35 14.72 28.50 17.80 22.82 17.08 8.35 5.88
600 39.65 30.60 54.22 23.03 17.05 14.92 21.35 9.05

6000 0 12.35 9.32 17.61 15.32 29.52 23.41 3.36 2.49
600 30.83 24.42 43.61 23.51 19.21 13.15 10.45 6.49

The most effective concentration of ascobin (600 mg/l) increases  were directly proportional to salt
with all salt concentrations was studied. Irrigation of concentrations used. Application of ascobin foliar
wheat  plants  with  different levels of saline water treatment increased the levels of IAA, GA  and cytokinins
reduced the amounts of IAA, GA  and cytokinins as but decreased the levels of ABA in the two wheat3

compared  to  the  control  plant. In the meantime, cultivars plants, compared with their respective controls
increased the amounts of ABA. The decreases and (Table 4).

3
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Table 5: Effect of ascobin foliar treatment on photosynthetic pigments (mg/g fresh weight) of two wheat cultivars (Sids 1 and Giza 168) grown under salinity
stress at 75 days from sowing (Average of two seasons)

Treatment Chlorophyll a Chlorophyll b Chlorophyll a+b Carotenoids Total pigments
----------------------------------- ----------------------- ---------------------- ----------------------- ----------------------- ----------------------
Salinity mg/l Ascobin mg/l Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168
0 0.0 1.17 1.05 0.39 0.41 1.56 1.46 0.36 0.39 1.92 1.85

200 1.37 1.13 0.49 0.46 1.86 1.59 0.37 0.41 2.23 2.00
400 1.47 1.20 0.51 0.52 1.78 1.72 0.39 0.40 2.17 2.12
600 1.51 1.35 0.53 0.56 2.04 1.91 0.41 0.52 2.45 2.43

3000 0.0 1.09 0.78 0.30 0.27 1.39 1.05 0.32 0.23 1.71 1.28
200 1.14 0.93 0.33 0.29 1.47 1.22 0.33 0.32 1.80 1.54
400 1.20 0.97 0.36 0.32 1.56 1.29 0.36 0.36 1.92 1.65
600 1.25 1.01 0.43 0.35 1.68 1.36 0.35 0.36 2.03 1.72

6000 0.0 1.02 0.60 0.25 0.19 1.27 0.79 0.27 0.19 1.54 0.98
200 1.13 0.81 0.28 0.23 1.45 1.04 0.29 0.22 1.74 1.26
400 1.17 0.90 0.31 0.26 1.44 1.16 0.32 0.23 1.76 1.39
600 1.20 0.94 0.33 0.27 1.53 1.21 0.34 0.24 1.87 1.45

LSD 0.05        0.073        0.090        0.104        0.011        0.298

Table 6: Effect of ascobin foliar treatment on carbohydrate constituents (total carbohydrates, polysaccharides and total soluble sugars %) of two wheat cultivars
(Sids 1 and Giza 168) grown under salinity stress at 75 days from sowing

Treatment Total carbohydrates (%) Polysaccharides (%) TSS (%)
----------------------------------------- ------------------------------- ------------------------------- -----------------------------
Salinity mg/l Ascobin mg/l Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168
0.0 0.0 22.24 20.99 20.42 18.86 1.82 2.13

200 23.55 22.41 21.63 19.85 1.92 2.56
400 25.12 23.65 22.51 20.71 2.61 2.94
600 29.68 27.8 25.39 23.14 4.29 4.66

3000 0.0 20.93 18.52 16.27 13.78 4.66 4.74
200 21.39 19.62 18.53 16.03 2.86 3.59
400 22.92 20.77 20.17 16.79 2.75 3.98
600 26.29 22.59 22.35 18.67 3.94 3.92

6000 0.0 17.75 15.32 14.29 11.17 3.46 4.15
200 19.62 16.99 15.01 14.36 4.61 2.63
400 21.09 18.15 16.48 15.71 4.61 2.44
600 22.88 19.17 19.98 16.89 2.9 2.28

LSD 0.05            2.604             2.067           0.798

Photosynthetic Pigments: Table 5 clearly show that, respectively for Sids 1. With respect to ascobin treatment,
salinity stress with different concentrations (3000 and spraying the two wheat cultivars with different
6000 mg/l) significantly declined the photosynthetic concentrations of ascobin mitigated salinity reduced
pigments (chlorophyll a, chlorophyll b, carotenoids and effect on all photosynthetic pigments constituents as
consequently total pigments) of the two cultivars. compared with the corresponding salinity levels and
Increasing salinity levels from 3000 to 6000 mg/l caused plants irrigated with tap water. Increasing ascobin
gradual  reduction  in   the   photosynthetic   pigments. concentrations caused significant gradual increases of all
The percentages of decreases were more pronounced in photosynthetic pigments as compared with control plants
Giza 168 than Sids 1. It reached 25.71% & 42.86% in and the corresponding salinity levels. Ascobin with high
chlorophyll a, 34.15% & 53.66% in chlorophyll b, 41.03% concentration (600 mg/l) was the most pronounced
& 51.28% in carotenoids and 30.81% & 47.03% in total treatment.
pigments at 3000 and 6000 mg/l salinity levels,
respectively, for Giza 168. While, it was 6.64% & 12.82% Carbohydrate  Constituents:  The obtained results in
in chlorophyll a, 23.08% & 35.66% in chlorophyll b, Table 6 indicated that, salinity stress with different
11.11% & 25.0% in carotenoids and 10.94% & 19.79% in concentrations   caused   gradual   significant  decreases
total pigments at 3000 and 6000 mg/l salinity levels, in  total   carbohydrates   and   polysaccharides   of  wheat
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Table 7: Effect of ascobin foliar treatment on yield and yield components (shoot length (cm), spike length (cm), number of spikelets/spike, spike weight (g),
grain weight (g) and 1000 grains weight (g)) of two wheat cultivars grown under salinity stress (Average of two seasons)

Treatment Shoot length (cm) Spike length (cm) Spikelet no/spike Spike weight (g) Grain weight (g) 1000 grain weight (g)
----------------------------------- --------------------- --------------------- ---------------------- --------------------- -------------------- -------------------------
Salinity mg/l Ascobin mg/l Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168 Sids 1 Giza 168

0 0 77.83 70.70 9.00 11.53 18.67 17.33 3.51 2.04 2.46 1.14 53.68 47.68
200 82.67 73.00 9.17 13.44 21.00 19.00 3.82 2.27 3.39 1.15 64.20 45.80
400 86.33 79.53 8.67 14.50 20.33 20.33 4.49 2.43 3.25 1.47 67.34 52.26
600 89.17 81.90 9.67 14.13 23.67 22.00 4.84 2.58 3.64 1.45 72.25 55.76

3000 0 69.67 62.70 7.33 9.83 17.33 14.00 3.24 1.69 2.33 1.06 49.24 42.12
200 76.00 68.03 8.67 11.93 18.67 17.00 4.14 2.12 3.24 1.23 57.16 45.18
400 80.00 71.43 9.00 13.07 21.00 19.00 4.17 2.29 3.35 1.38 63.81 47.17
600 77.67 76.77 9.33 13.73 37.00 19.67 26.09 2.48 25.35 1.41 68.73 48.14

6000 0 61.33 57.00 7.33 6.33 15.67 15.00 2.88 1.47 2.18 0.99 44.60 37.47
200 71.67 64.67 7.67 7.00 16.33 13.67 3.10 1.74 2.71 1.30 51.24 41.07
400 75.67 69.00 7.67 8.33 18.00 13.00 3.44 2.10 2.67 1.46 54.85 43.80
600 76.33 72.00 7.33 8.67 18.33 16.33 4.00 2.37 2.97 1.47 59.02 54.77

LSD 0.05       3.127      1.258       1.548      0.021      0.1872          3.207

Table 8: Effect of ascobin foliar treatment on carbohydrate % and protein %
contents of grains of two wheat cultivars (Sids 1 and Giza 168)
grown under salinity stress

Treatment Carbohydrate% Protein%
-------------------------- --------------------------- -------------------------
Salinity Ascobin Sids 1 Giza 168 Sids 1 Giza 168

0 0 51.87 48.36 16.29 14.65
200 53.31 51.28 17.00 15.77
400 55.68 53.69 17.67 16.21
600 56.52 55.09 18.18 16.71

3000 0 50.09 45.91 14.17 12.18
200 51.87 50.04 16.05 14.46
400 53.00 51.16 16.48 15.26
600 54.06 53.50 16.95 15.60

6000 0 45.96 35.66 13.39 11.75
200 50.21 48.01 13.24 13.18
400 51.99 50.13 13.33 14.25
600 52.92 51.18 13.91 14.7

LSD 0.05         2.352         1.251

shoot as compared with control plants of the two
cultivars. The maximum reduction reached 20.19% &
27.01% in total carbohydrates and 30.02% and 40.77% in
polysaccharides at 6000mg/l of Sids 1 and Giza 168,
respectively. The percentage of reduction was more in
Giza 168 than in Sids 1. Regarding to total soluble
carbohydrates contents of wheat shoot, the results show
that salinity stress increased TSS % as compared with
control plant. The magnitude of increment was increased
with increasing salinity level, where, the maximum
increases were obtained at 6000 mg/l of the two cultivars.
Giza168 cultivar gave more increments percentage 94.84%
than Sids 1, 90.11%. Regarding to ascobin treatment, all
concentration of ascobin increased the content of total

carbohydrates, polysaccharides and TSS% in presence of
two salinity levels. The effect was more pronounced with
higher concentration of ascobin (Table 6). 

Yield and Yield Components: Data in Table 7 showed that
at harvest, plant height, spike length, spikelet
number/spike, spike weight, grain weight and 1000 grains
weight of the two cultivars significantly affected by
salinity  irrigation  water.  All  salinity  levels (3000 and
6000 mg/l) induced significantly and gradually decreases
in all the previous parameters of yield and its components
as compared with control treatment (irrigation with tap
water). For instance, the reduction in plant height, spike
length, number of spikelets /spike, spike weight, grain
weight and 1000 grains weight reached to 19.91%, 18.52%,
16.07%, 17.85%, 11.13% and 16.93%, respectively in plants
irrigated with 6000 mg/l saline water of Sids 1. While, in
Giza 168, it reached to 20.79%, 45.09%, 19.23%, 27.94%,
13.41% and 21.43% respectively in plants irrigated with
6000 mg/l saline water. These results clearly indicated that
the response of Giza 168 is more than Sids 1 to salinity
stress. Results in Table 7 showed that, foliar treatment of
the two cultivars of wheat plant with different
concentration of ascobin (200, 400 and 600 mg/l) under
normal conditions and all salinity levels caused an
increase in all parameters of yield components as
compared to the corresponding salinity level, the most
prominence concentration was 400mg/l in the two
cultivars.

Total  Carbohydrates  and   Total   Proteins  Contents:
The obtained results in Table 8 indicated that, salinity
stress reduced significantly total carbohydrates and total
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protein contents in wheat grains of the two wheat through transpiration [35]. Foliar treatment with ascobin
cultivars (Sids 1 and Giza 168) as compared with control with all concentrations increased all growth criteria, RWC
plants. The magnitude of decreases was increased with of shoot in normal and saline conditions with the two
increasing salinity level, where, the maximum decreases used salt concentrations. These results were similar to
were obtained at 6000 mg/l. The percentages of decreases that obtained by Fayed [7], Sheteaw [8] and Khan et al.
in Sids 1 was less than in Giza 168, These percentages of [36]. The ameliorative effect of ascobin (ascorbic acid +
reduction in total carbohydrates reached 3.41% citric acid) on growth improvement comes from the fact
and11.39% in Sids 1 and 5.07% and 26.26% in Giza 168 at that they act as an antioxidant under salinity. Our
3000 and 6000 mg/l respectively and in total proteins, it explanation is consistent with previous reports that
reached, 13.07% and 17.83% in Sids 1and 16.86% and different antioxidants such that ascorbic acid and citric
19.80% in Giza 168 at 3000 and 6000 mg/l respectively. acid, mitigated salinity effects and thus enhanced salt
Foliar treatment of two wheat cultivars increased tolerance on various crop plants. These authors proposed
significantly total carbohydrates and total proteins under that antioxidants ameliorate the damaging effect of salinity
normal and stressed conditions. Increasing ascobin through interaction of antioxidant response and
concentrations caused gradual increases in the above protection of membranes [37].
mentioned parameters of the used cultivars. The most
promising concentration of ascobin was 600 mg/l in Endogenous Phytohormones: Salinity stress leads to
normal and stressed conditions of the two cultivars. sharp changes in the balance of endogenous

DISCUSSION decreased levels of growth stimulators (IAA, GA  and
cytokinins). Thus it is clear from the data represented in

Growth Parameters: Although salinity stress reduced Table 4 that plants irrigated with different levels of salinity
growth parameters of the two wheat (Triticum aestivum decreased the amount of IAA, GAs and cytokinins and
L.) cultivars, there were major differences in their increased ABA in the two wheat cultivars as compared
reduction. Sids 1 cultivar seems to be the salt-tolerant and with the control plants. Similar results were obtained by
Giza 168 is the salt-sensitive. This was judged with the El-Bassiouny [38], Ghanem et al. [39], Bekheta et al. [40]
ability of Sids 1 to enhance its tissue water contents and Hassanein et al. [41]. In the present study, the
(RWC %) more than Giza 168 (Table 2&3). Accordingly, reduction in the levels of auxins, gibberellins and
plant salt tolerance is determined by cultivars and cytokinins in wheat seedlings subjected to salinity stress
biochemical pathways that facilitate retention of water and could be attributed to reduction of their biosynthesis
synthesis of osmotically active metabolites. Such growth resulting from osmotic stress disturbance and/or their
reducing effects of salt stress have also been reported by destruction or transformation to inactive bound forms.
Chen et al. [23] in different bean cultivars, Hichem et al. The reduction in auxin contents in the two wheat cultivars
[24] in different maize cultivars, Arslan et al. [25] on in response to salinity treatments might be due to the
different wheat cultivars and Kaya et al. [26] on maize conversion of auxins to an inactive compound by some
plant. This reverse effect may be due to the retarding biochemical processes, e.g., oxidation and/or increase in
effect on photosynthesis [27], protein building [28], the activity of IAA-oxidasse enzyme [41]. The reduction
mineral disturbances [29], hormonal balance [30] and in the level of GA  due to salinity stress as shown in
water adjustment [31]. The electrolytes in saline solution Table 4 could be due to the inhibition of biosynthetic
first induce an imbalance in water potential between the oxidation of ent-kaurene to ent-kaurenic acid and
symplast and apoplast and this causes decreased turgor, accumulation of ent-kaurene [42]. The increase in the
which can lead to growth reduction [32]. Reduction in the content of ABA could be a consequence of an event or
growth rate of the leaf can represent an adaptation to salt more during metabolic sequence, which activates or
stress, since increased levels of salts in the soil impedes synthesizes growth inhibitors. Elevated levels of abscisic
the uptake of water by the plant and the reduction in leaf acid are a typical response to water deficit induced by
area limits transpiration [33]. Lower RWC indicates a loss drought or salinity, suggesting that this plant growth
of  turgor,  which results in restricted water availability for regulator may participate in stress-reduced responses.
cell enlargement [34]. Lower leaf RWC may be due to Such elevated ABA levels in the leaves are important for
lower water availability under saline conditions or plant rapid osmotic adjustment via stomatal closure [36].
roots could lose their ability to reabsorb water lost Moreover, Titov et al. [43] found higher accumulation of

phytohormones, accumulation of ABA associated with
3

3
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ABA in cucumber leaves exposed to salinity; they lower chlorophyll contents can be resulted in their
suggested that this might be responsible for the sensitivity and more destruction of photosynthetic
resistance of the plant to salinity stress. In addition, pigments in response to salt conditions. However,
endogenous levels of ABA increased progressively with spraying with ascobin mitigated salinity induced effect on
an increase in salinity, but the increases were more chlorophyll reduction. These obtained results are in
pronounced in Sids 1 (79.05% & 170.16%) than in Giza 168 agreement with those obtained by Sheteaw [8] on
(65.39 % & 157.75% at 3000 and 6000 mg/l). Moons et al. soybean and Fayed [7] on grapevine. The beneficial effect
[44] reported that higher levels of endogenous ABA upon of ascobin as antioxidant on photosynthetic pigments
stress and greater levels of induction of ABA-responsive may be due to its role in decreasing the rate of
protein were associated with salt tolerance of rice photochemical reduction, chloroplast structure,
seedlings. Application of ascobin in this study generally photosynthetic electron transfer as well as
led to increases in the values of GA  and IAA, zeatin and photosynthesis [53].3

BA concurrently with decrease in ABA level. The
increases in IAA and GA  in shoot tissues of wheat two Carbohydrate Constituents: Regarding to carbohydrate3

cultivars concurrently with the increase in growth rate constituents of the two cultivars of wheat plant, data
suggest the role of the endogenous hormones in clearly show that salinity stress decreased total
stimulating the cell division and/or the cell enlargement carbohydrates and polysaccharides in the meantime
and subsequently growth [41]. increased TSS as compared with control plants (Table 6).

Photosynthetic Pigments: Chlorophyll a, b and Schefflera arboricola L., Abd El-Aziz [55] on Matthiola
carotenoids are the main photosynthetic pigments and incana plants and Mazhar et al. [56] on Chrysanthemum
they play important role in photosynthesis. The changes indicum L. The reduction of total carbohydrate and
in the amount of pigment as well as the changes in polysaccharides of the two cultivars of wheat plant could
photosynthesis under salt stress are used as parameter be attributed to the nutritional imbalance and specific
for  selection  of  tolerant  and  sensitive  cultivars [45]. toxic effect of salinity as reported by Nou et al. [57],
The reduction in photosynthetic pigments in the two used hyperosmotic stress and reduced photosynthesis [58].
cultivars (Sids 1 & Giza 168) in response to different Regarding to TSS%, involvement of soluble sugars in
salinity levels as shown in Table 5. These results are in osmotic adjustment has been proposed by Mansour [59]
agreement  with  those obtained by Ghassemi-Golezaniet in alleviating the adverse effect of salt stress. Differences
et al. [46], Hellal et al. [47] and Bahari et al. [48]. These due to salinity stress could be also, observed through
reductions due to salinity might be attributed to the variations in the criteria of total soluble sugars which were
inhibitory effects of salinity on many metabolic processes accumulated more in Giza 168 compared with those of Sids
including, activity of mitochondria and chloroplasts [49]. 1. Furthermore, the osmotic adjustment in Giza 168 was
El-Bagoury et al. [50] suggested that, the biosynthesis of associated with an increase in soluble sugars. With
chlorophylls in generally might be inhibited by the concern with ascobin treatment, foliar treatment of
depressive effect of stress conditions on the absorption different concentration increased significantly
of some ions involved in the chloroplast formation, such carbohydrates constituents of the two cultivars of wheat.
as Mg and/or an increase of growth inhibitors, such as These  obtained  results  are confirmed with those of
abscisic acid production (Table 5) which enhances Fayed [7], Sheteaw [8] and Maksoud, et al. [60]. The
senescence. Also, the decrease in photosynthetic significant increases in total carbohydrates and
pigments  might  have been due to salt-induced increase polysaccharides in shoots of the two cultivars of wheat
in the activity of the chlorophyll degrading enzyme, plant concomitantly with the increased growth rate led to
chlorophylase [51] and/or destruction of the chloroplast the conclusion that the photosynthetic efficiency was
structure and the instability of pigment protein complexes increased in response to ascobin treatments and thus led
[52]. The higher chlorophyll amounts in tolerant cultivars to enhance biosynthesis of carbohydrates which are
may be related to their ability in repairing salt-dependent utilized in growth of wheat plants.
damage. Because of chlorophyll importance as one of
necessary factors in plant photosynthesis, it is possible Yield and Yield Components: The results in Table 7
that salt stress has limited photosynthetic capacity and indicated that salt stress decreased all yield parameters.
finally plant yield in Giza 168 cultivar. Therefore, their Increasing  water salinity from 3000 to 6000 mg/l increased

Similar responses were reported by Mazhar et al. [54] on
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the  percentage  of  decreases in all yield parameters in grain yield of wheat and durum might be caused by the
(shoot length, spike length, number of spiklets/spike, salinity, which induced reduction of photosynthetic
spike  weight,  grain  weight  and  1000  grains  weight. capacity leading to less starch synthesis and
This finding are in accordance of the results obtained accumulation in the grain. Total carbohydrates were
previously by Zadeh and Naeini [61], Hussein et al. [62], increased by ascobin foliar treatment in absence and
Hussein et al. [63] and Hozayn et al. [64], who stated that presence of salt stress, the effect was more pronounced
yield parameters were reduced by increasing rate of salts with high concentration of ascobin (Table 8). When the
applied to soil. The NaCl salt of higher levels gave plants were sprayed with ascobin, an increase in similar
significantly higher decrease in biological, grain yield of trend was obtained with the protein content in the
wheat, canola and mungbean plants as compared with absence and presence of salt. These results could be
control treatment. The depressive effect of salinity water explained by the stimulatory effect of the used antioxidant
on wheat two cultivars yield may be attributed to the on metabolic activities of the two cultivars of wheat.
harmful effect of salt stress on growth (Table 2 & 3), the
disturbance in mineral uptake and/or enhancement, of CONCLUSION
plant respiration [65]. Moreover, Taffouo et al. [66]
reported that, the significant decrease of yield From the aforementioned results, it can be concluded
components observed under salt stress in cowpea would that, it can be concluded that, salinity stress reduced all
be partly related to a significant reduction of chlorophyll growth parameters, endogenous growth hormones,
contents and K  concentration in saline media. They photosynthetic  pigments,  carbohydrate  constituents+

added that metabolic toxicity of Na  is largely a result of and yield parameters and reduced the grains quality.+

its stability to compete with K  for binding sites essential While, foliar treatment with different concentrations of+

for cellular function. With respect to ascobin foliar ascobin could stimulate all the above mentioned
treatment, data in Table 7 clearly indicated that foliar parameters under normal conditions and different salinity
treatment with different concentrations increased levels. The two wheat cultivars used have different
significantly all yield parameters of the two cultivars of mechanism to adapt to salt stress. Based on the
wheat plants at normal and salinity stress conditions. responses and the ability of the experimental wheat
These obtained results are in good agreements with those cultivars to cope with salinity stress, cultivar Sids 1 could
obtained by Sultana et al. [67], who report that the yield be regarded as more salt-tolerant than cultivar Giza 168.
contributing characters of rice plants were decreased by
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