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ABSTRACT

A pot experiment was carried out under greenhouse conditions to investigate the
effect of salicylic acid (SA) and potassium silicate (KSi) foliar applications in alleviating
the salt stress of soil salinity (S) on wheat plants. Three soil salinity levels i.e., 3, 6
and 12 dS/m were developed. Foliar spray of salicylic acid with rates of 0, 50,100 and
150 mg/L were applied. Also, K- silicate were applied exogenously with sprayer using
two levels 0 and 2 ml/lL. Plants were harvested at maturity stage, then yield
components and nutrients content of wheat grains and straw were determined.
Salinity stress (S) significantly reduced yield components i.e., grain and straw yields of
wheat plants as well as weight of 1000 grains with varying degrees. However, salinity
decreased grains and straw contents of potassium (%), calcium (%) and phosphorus
(%) while; sodium (%) and chloride (%) were increased positively with soil
salinity.Plants treated with salicylic acid (SA) showed increasing yield components of
wheat plants. Also, remarkable increases in potassium (%) calcium (%) and
phosphorus (%) of grains and straw were noticed in plants sprayed with salicylic acid
(SA). Meanwhile, salicylic acid application caused reduction in sodium (%) and
chloride (%) in both of grains and straw. Moreover, K-silicate (KSi) application
significantly improved yield components of wheat and also increased their contents of
potassium (%), calcium (%) and phosphorus (%). While, adverse effects were shown
with respect to the contents of sodium (%) and chloride (%) for both of grains and
straw. In general, both of salicylic acid and K-silicate have enhancement role in
increasing tolerance of wheat plants to salinity.
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INTRODUCTION

Soil salinity, the presence of excessive salts in the sall, is a very serious
problem for agricultural productivity (Munns, 2005). Salinity affects 7% of the
world's land surface and is one of the main limiting constraints to global
agricultural productivity. It is estimated that 20% of the cultivated land of the
world is affected by various degrees of salinity, which inhibits plant growth
and yield. Soil salinity, resulting from natural processes or from crop irrigation
with saline water, occurs in many arid and semi-arid regions of the world. In
salt affected areas, plant growth severely affected by salinity through water
deficit and salt specific damages (Qureshi et al., 2007). There are many
reports indicating that high level of these salts may cause a reduction in
growth of the plants, especially in plant biomass production (Igbal et al.,2006;
Sepehr and Mahlagha, 2006). The deleterious effects of salinity were
suggested because of water stress, ion toxicities, ion imbalance or
combination of all these factors (Ashraf et al., 2005).
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Presence of excessive salts in the growth medium adversely affects plant
growth and various biochemical and physiological processes. The salinity
also decreases photosynthetic activity (Sakamoto et al.,1998) and inhibits
growth. It has been reported that salt stress limits plant productivity causing
disturbance in various physiological and biochemical processes (Ferri et al.,
2000; Zhang et al.,2005).

Salicylic acid (SA) acts as a potential non-enzymatic antioxidant as well
as a plant regulator, which plays an important role in regulating a number of
plant physiological processes including photosynthesis (Fariduddin et
al.,2003; Arfan et al.,2007). Some earlier reports show that exogenous SA
could ameliorate the damaging effects of heavy metals in rice (Mishra and
choudhuri,1999), drought stress in wheat (Waseem et al.,2006), and salt
stress in wheat (Arfan et al.,2007). These observations suggest that SA being
an oxidant could be linked to oxidative stress.

Salicylic acid plays an important role in the defense response in many
plant species to biotic stresses. It acts as a signal for the development of the
systematic acquired resistance (Shirasu et al., 1997). It is also reported that
salicylic acid plays an important role in determining the sensitivity of plants to
various abiotic stresses (Dat et al.,1998; Bandurska and Stroinski, 2005),
particularly at the seedling stage. It supports to modulate the plant response
to several abiotic stresses.

Silicon (Si) is the second most abundant element on the surface of the
earth, yet its role in plant biology has been poorly understood and it is not
considered an essential element, but it can reach levels in plants similar to
those of macronutrients (Epstein, 1994). Silicon concentration in the soil
solution is controlled by silicate minerals and ranges from 0.01 to 1.99 mM
(Karathanasis,2002). Further studies indicated that silicate application
significantly increased plant growth under normal and stress condition
including both biotic and abiotic stresses (Tahir et al.,2006; Hattori et
al.,2008). The exogenous application of silicate enhances the growth of
higher plants under salt stress especially in the graminaceous family (Liang et
al.,2005 ; Tahir et al.,2006). A number of possible mechanisms through which
silicate may increase salinity tolerance in plants have been proposed by
various scientists as reviewed by Liang et al.,(2007) including improved plant
water status (Romero-Arnada et al.,2006), increased photosynthetic activity
and ultra structure of leaf organelles (Shu and Liu, 2001), simulation of
antioxidant system (Zhu et al.,2004), immobilization of toxic Na* ion (Liang et
al.,2003), reduced Na" uptake in plants and increased K" uptake (Liang et
al.,2005; Tahir et al.,2006 ; Nasim et al.,2008).

Keeping in view the harmful effects of salinity on plants and the
importance of salicylic acid and K- silicate in alleviate these effects, the
present study would be chosen to test the role of foliar applications of them
on increasing the tolerance of wheat plants to soil salinity.
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MATERIALS AND METHODS

A pot experiment was carried out under greenhouse conditions at
Agricultural Research Center, to investigate the usage of salicylic acid (SA)
and K-silicate (KSi) in alleviating soil salinity stress (S) on wheat plants.

Seventy two (72) plastic pots were packed with 8 kg air dried sandy
soil for each one, taken from Ismailia Governorate. Some physical and
chemical properties of the experimental soil sample are presented in Table
(2). In (48) pots, sodium chloride salt were added to develop salinity (S) to 6.0
dS/m for 24 pots and to 12.0 dS/m for the other 24 pots. While, the rest of 24
pots were kept as control having original EC of 3.16 dS/m. Each pot received
the recommended doses of basic fertilizers i.e, 120 mg K,O as K,SO, (48 %
K,0), 360 mg P,0s as superphosphate (15 %P,05) and 260 mg N as
NH;NO; (33 %N). Each pot was sown with 10 seeds of wheat (Triticum
aestivum L.,Gemmeiza 10 variety), then thinned to 5 plants/pot after
complete emergence.

Table (1) : Some physical and chemical properties of the experimental

soil.
Particle-size distribution pH(1: 2.5, in suspension) 8.12
(%): 52.4
C. Sand
F. Sand 32.4 EC(dS/m, in soil paste) 3.16
Silt 9.3
Clay 5.9 Soluble lons (me/L) :
Texture Class Sandy ca"” 11.5
O.M % 0.12 Mg™* 13.5
CaCO3z % 1.76 Na* 3.8
SP % 24.0 K* 1.72
Available nutrient (mg/kg) : CO 3 -
N 23.8 HCO'3 3.5
P 3.4 cr 9.7
K 123.0 SO, 17.32
Fe 6.2
Mn 4.6
Zn 1.5
Cu 0.5

Salicylic acid (SA) rates of 0.50.100 and 150 mg/L were distributed
for all the experimental pot through exogenously spray, each rate per 18 pots.
Half of the experimental pots were treated with potassium silicate (K,SiO,,
KSi) solution at rate 2 ml/L as foliar application, while the other half of pots
remained without potassium silicate. The both treatments of salicylic acid and
K-silicate solutions were applied separately, with approximately rates of (25 )
ml/pot, at three successive times 30, 60 and 80 days after sowing of wheat
plants. The experiment was laid out in a randomized block design with three
replicates for each treatment. Pots within each block were re-randomized
every (4) days to minimize the influence of variable locations within the
greenhouse. The different treatments were irrigated twice a week; soil
moisture was maintained between 60 %-80% of its field capacity.
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After 120 days from planting, the plants were harvested and oven-dried at
70°C for 72 hours. Dry matter of grains and straw (g/pot) were recorded, then
finely ground and thereafter kept for their nutrients chemical analysis, then
calculated as content (%). Also, weights of 1000 grains (g) were recorded.
Soil analysis: Particle size distribution, organic matter (O.M), soil pH,
electrical conductivity (EC) and CaCO3; (%) were determined according to
Page et al.,(1982). Available nutrients were determined according to Cottenie
et al., (1982).

Plant analysis: One half gram sample of ground plant material of each pot
was wet digested using a mixture of concentrated sulphric and perchloric
acids. Phosphorus was determined calorimetrically according to Holman and
Elliot (1982). Potassium and sodium was determined using Corning flame
photometer. Calcium was determined using atomic absorption
spectrophotometer. Chloride was determined volumetrically using silver
nitrate method.

Statistical analysis:-All obtained data were subjected to the statistical
analysis of variance (ANOVA) using least significant difference (L.S.D. at
0.01 level) according to Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

Yield components:

Data represented in Table (2) and Fig(l) showed significant
reductions in dry weight of grain , straw and weight of 1000 grain due to
increasing soil salinity (S) level from 3 dS/m (initial soil salinity) up to 12.0
dS/m. Relative reduction in yield components (as % from the corresponding
values of the initial soil salinity i.e., 3dS/m) were 9.3% and 12.4% for grains
and 8.1 and 15.3% for straw , as well as 1.3% and 2.3% for weight of 1000
weight grains as a result of increasing soil salinity level to 6 and 12 dS/m,
respectively. This effect seems to be more expressed in grain straw and dry
weights compared with the weight of 1000 grains. Reduction in plant biomass
production is a common phenomenon under salt stress. There are a large
number of reports indicated the adverse effects of salinity on biomass
production in different crop plants (Meloni et al., 2001). Also, Tammam et al
(2008) reported that there was a major difference in the salt tolerance of the
three wheat organs , but root was the most salt sensitive organs while spikes
was the most salt tolerant and shoot was intermediate. Reduction in growth
due to salinity stress may attribute to ion imbalance and ion toxicity in soil
solution (Marschner, 1995; Tahir et al., 2006). In this respect, Hashemi et al.,
(2010) reported that salinity decreased plant growth parameters such as
tissue fresh and dry weights. These decreases were accompanied by
increased lignin contents, Na* ion accumulation, increased lipid peroxidation
and decreased chlorophyll contents in plants.
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Table (2): Effect of foliar application with salicylic acid (SA) and
potassium silicate (KSi) on yield components of wheat
plants grown under different levels of soil salinity (S).

Salinity | Salicylic acid Grains (g/pot) [ Straw(g/pot) [ Weight of 1000 grains(g)
levels conc. Potassium Silicate Solution(2ml/L), (KSi)
(dS/m) (mgiL) Without With Without With Without With
©) (SA)
3 0 0.96 1.32 5.62 7.96 36.35 36.50
50 1.25 1.42 7.25 8.89 36.38 36.56
100 1.48 1.73 8.20 9.78 37.60 37.66
150 2.10 2.58 8.42 9.95 38.00 38.23
6 0 0.85 1.19 4.32 6.89 35.80 35.96
50 1.19 1.40 5.88 7.78 36.02 36.46
100 1.43 1.64 7.83 9.85 36.70 37.27
150 1.76 2.23 8.20 10.10 37.60 37.65
12 0 0.81 1.11 4.17 6.29 35.83 35.95
50 1.08 1.40 5.73 7.12 35.92 36.22
100 1.40 1.59 6.94 8.29 36.26 36.82
150 1.70 2.22 7.17 9.88 36.70 36.88
LSD (1%): S 0.15 0.77 0.19
SA| 0.17 0.89 0.22
KSi 0.12 0.63 0.15
S*SA*KSins ns ns

Data of yield components of wheat plants showed significant
increases in dry weight of grain, straw and weight of 1000 grains as a result
of treated plants with salicylic acid (SA). The relative increasing (R1%), as %
from zero mg/L salicylic acid, of wheat grain yield were 24.04 %, 49.04% and
100.96 % as well as 21.12 %, 46.33 % and 52.46 % for straw yield, while the
lowest R1% values were noticed with weight of 1000 grains and were 0.53 %,
3.30 % and 3.99 % for plants treated with 50, 100 and 150 mg/L salicylic
acid, respectively. These results agreement with those obtained by El-Tayeb
(2005), who reported that exogenous application of salicylic acid enhanced
the photosynthetic rate and also maintained the stability of membranes,
thereby improved the growth of salinity stressed barley plants.

Values of dry weight of grain, straw and weight of 1000 grain of
wheat plants sprayed with k-silicate (KSi) revealed a significant increasing in
their values when compared with those not sprayed with k-silicate. These
increasing were more pronounced in both of grains and straw yields than in
with weight of 1000 wheat grains. Whereas, they were 24.06 %, 29.82 % and
0.68 % (comparing with treatments not sprayed with K-silicate) for straw,
grains and weights of 1000 grains, respectively. In this respect Marschner
(1995) suggested that, silicate application might exert their favorable effect to
counteract the detrimental effects of salinity when the plants would show
obvious stunting. In this connection, evidence has been provided that silicate
not only contributes to cell wall rigidity and strengthening but might also
increase cell wall elasticity during extension growth. Also, Hanafy et al.,
(2008) reported that the enhancement effect on dry weight shoot of wheat
plants supplied with silicate might be induced through its role in both cell
division and cell expansion by their effect on RNA and DNA synthesis. This
attributed that the treatments affected on the number instead the volume of
grain.
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Moreover, Pandey and Yadav (1999) reported that spraying silicon
increased grain yield of wheat plants. They referred that to an increase in
plant water status, chlorophyll content, biological yield and harvest index.
Coupled with reduced values of water potential, increase in dry matter
accumulation, dry matter production rate, leaf are at the flowering stage,
productive tillers, grain yield.

Nutrients content (%) of wheat grains:
Potassium (K %):

Data presented in Table (3) and Fig (2) showed evidentially the
negative effect of soil salinity (S) on K (%). Whereas K (%) of wheat grains
was gradually and consistently decreased from 0.95 % at initial soil salinity
i.e., 3 dS/m to 0.74 % with increasing soil salinity to 6 dS/m (relative
decreasing ~ 22 %) and to 0.60 % at soil salinity 12 dS/m (relative decreasing
~ 37 %).These decreases could be due to the antagonism of Na* and K at
uptake sites in the roots, the effect of Na™ on K* transport into the xylem or
the inhibition of uptake processes (Hu and Schmidhlter, 2005).

Table(3): Contents (%) of K, Na and (Na/K ratio) of grains of wheat
plants grown under different levels of soil salinity(S) as
affected by salicylic acid (SA) and K- silicate (KSi) applications

Salinity | Salicylic K (%) | Na(%) | (Na/K) ratio
levels acid conc. Potassium Silicate Solution(2ml/L), (KSi)
(dg;") (ng/(')') Without | With | Without | With | Without | With
3 0 0.73 0.78 0.23 0.19 0.32 0.25
50 0.81 0.89 0.19 0.16 0.24 0.18
100 0.99 1.12 0.17 0.12 0.17 0.11
150 1.03 1.20 0.13 0.09 0.12 0.07
6 0 0.59 0.63 0.33 0.28 0.56 0.45
50 0.66 0.71 0.27 0.25 0.41 0.35
100 0.73 0.77 0.24 0.21 0.33 0.28
150 0.87 0.92 0.15 0.15 0.17 0.16
12 0 0.39 0.42 0.48 0.44 1.24 1.05
50 0.52 0.55 0.39 0.35 0.75 0.64
100 0.63 0.69 0.33 0.30 0.52 0.43
150 0.78 0.81 0.15 0.15 0.19 0.18
LSD(1%): S|0.05 0.02 0.04
SA|0.06 0.02 0.05
KSi0.04 0.02 0.04
S*SA*KSins ns ns

Interestingly, an opposite pattern was exhibited an increasing in K
(%) with increasing the rate of salicylic acid (SA) application. K (%) of wheat
grain relatively increased (as % from treatment not received SA) with 16.9%,
39% and 59.3% when wheat plants sprayed with 50, 100 and 150 mg/l
salicylic acid (SA), respectively. These results are in accordance with those
obtained by Baghizadeh et al. (2012) who reported that salicylic acid
increased the potassium % in the leaf and root of tomato plant under salinity
condition. They attributed that SA will eliminate the damage to the plasma
membrane by salt, that these membrane stabilization increase the uptake of
nutrients.
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As for k-silicate (KSi) results showed a significant increase in k (%) of
wheat grains due to k-silicate application with ~ 10% relatively from the plants
not sprayed with K-silicate. Liang et al., (2003) noticed a significant increase
in K" uptake under salt stress with silicate application because of increased
activity of plasma membrane H.ATP ase.

Sodium (Na %):

Na (%) of wheat grains showed a significant increase with increasing soil
salinity (S). The corresponding increases were 50 % and 100 % at 6 and 12
dS/m compared with Na% of grains at less level of salinity i.e., 3 dS/m ,
respectively. This result is in agreement with those obtained by Grattan and
Grieve (1999).

An opposite trend was shown for the role of (SA) on decreasing the Na%
of grain of wheat plants sever from salinity stress. As shown in Table (3) and
Fig (2), sprayed wheat plants grown under soil saline conditions with 0, 50,
100 and 150 mg/I salicylic acid decreased Na (%) of their grains from 0.33 to
0.27, 0.24 and 0.14 % for the previous salicylic acid levels, respectively. This
trend seems that sprayed wheat plants grow under soil saline stress with 150
mg salicylic acid /L can be alleviating of Na hazards with ~ 58%. In this
respect, Parizi et al. (2011) stated that SA application sharply decreased Na*
content in stressed basil seedlings. This may indicate that pretreatment
plants with SA induced reduction Na* absorption, reduction in toxicity of water
with high Na content and then improving dry matter production of stressed
plants.

At short notice, K-silicate (KSi) foliar application caused a
signification decrease in Na (%) of wheat grains with 15.38% compared with
those not sprayed with K-silicate. Similarly, Tahir et al. (2010) found that
silicate application significantly decreases Na' translocation from roots
towards shoots in all wheat genotypes under studies.

(Na/K ratio):

In brief, (Na/K ratio) in wheat grains showed a significant increase
with increasing soil salinity level (S). (Na/K ratio) values recorded 0.18, 0.34
and 0.63 at soil salinity of 3, 6 and 12 dS/m, respectively. Guin et al. (2003)
recorded that high K'/Na’ ratio is more important for many species than
simply maintaining a low concentration of Na*, which makes sense given that
much of the basis for Na" toxicity is due to competition with K* for K* binding
sites.

In our study, (SA) reduced Na% and increased K%, caused a
signification reduced in Na/K ratios from 0.64 at not spray with salicylic acid
to 0.15 at spray with 150 mg/L salicylic acid. Hussein et al. (2007) stated that
Na and K homeostasis within the cell is necessary for the activity of many
cytosolic enzymes and for the maintenance of membrane potential and cells
volume regulation. Similar trend was observed by Baghizadeh et al. (2012).
Such trend was noticed with using K-silicate (KSI). Whereas under saline
stress Na/K ratio of wheat grains decreased from 0.42 at not K- silicate foliar
application to 0.35 at spraying with 2ml/L k-silicate. This could be possibly
due to the role of silicate on reduced Na uptake and enhancing K" uptake
(Tahir et al. 2006).

343



El-Hedek, K. S.

Calcium (Ca %):

Ca (%) of wheat grains as shown in Table (4) and illustrated in Fig
(3), was significantly decreased with increasing soil salinity (S). Relative to
Ca (%) at 3 dS/m, Ca (%) decreased with 21.7 % and 30.40% at 6 and 12
dS/m, respectively. Cramer, (2002) stated that, Na'/Ca®* were interaction
under salinity stress from a physiological perspective. Because Na' readily
displaces Ca** from its extracellular binding sites, Ca®" availability could be
seriously reduced under salinity, especially at low Ca”'/ Na' ratios.

Table (4) Contents (%) of Ca, P and CI of grains of wheat plants grown
under different levels of soil salinity(S) as affected by salicylic
acid (SA) and K- silicate (KSi) applications.

Salinity | Salicylic Ca (%) [ P (%) | Cl (%)
levels acid conc. Potassium Silicate Solution(2ml/L), (KSi)
(d(sé;“) (Ts%) Without | With | Without | With | Without | With
3 0 0.36 0.40 0.47 0.49 0.43 0.40
50 0.43 0.44 0.53 0.55 0.40 0.36
100 0.46 0.48 0.61 061 0.33 0.30
150 0.52 0.56 0.64 0.66 0.32 0.27
6 0 0.27 0.31 0.41 0.43 0.65 0.60
50 0.31 0.36 0.48 0.50 0.52 0.48
100 0.38 0.41 0.52 0.57 0.46 0.42
150 0.40 0.44 0.60 0.62 0.43 0.40
12 0 0.22 0.25 0.38 0.40 0.89 0.75
50 0.28 0.30 0.45 0.48 0.72 0.67
100 0.35 0.37 0.53 0.55 0.66 0.58
150 0.39 0.40 0.60 0.60 0.54 0.51
LSD(1%): S0.03 0.07 0.03
SAD.03 0.08 0.03
KSif0.02 0.06 0.02
S*SA*KSins ns ns

Salicylic acid (SA) applications significantly increased Ca (%) of
wheat grains from 0.30% with not spraying with SA to 0.45% at rate of 150
mg/L SA. These results are in accordance with those obtained by Khan et al.
(2010) who found that application of SA increased calcium concentration in
mungbean under salt stress. It may be suggested that SA application
generate the driving force for transport.

K-Silicate (KSi) application showed a slight significant increase in Ca
(%) of wheat grains ~ 8% (Relative to Ca % with no foliar with k-silicate). In
this context, Liang (1999) stated that added silicate was exhibit non
significant increasing in Ca (%) of barley exposed to salinity.
Phosphorus (%):

The interaction between salinity and phosphorus nutrition of plant has a
complex relation and depending upon the plant species (or cultivar), plant
developmental age, the composition and level of salinity and the
concentration of P in the substrate. Therefore, different results of the
experiments search in these relations will be depended on the plant species
(or cultivar) and conditions of the experiment.
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Data in Table (4) and Fig (3) clarified that; soil salinity (S) caused a
significant mild decrease in P (%) of wheat grains. Whereas they decreased
from 0.57% at S=3dS/m to 0.52% at S=6 dS/m and to 0.50 at S=12 dS/m.

In most cases, however, reduction in plant P (%) by salinity results
from reduced activity of P in soil solution due to the high ionic strength of the
media and low solubility of Ca-P mineral (Sharpley et al. 1992).

Salicylic acid (SA) treatments enhanced significantly P (%) of wheat
grains as compared with the control at all salinity levels. Relative increasing
in P (%) of wheat grains from corresponding value at zero mg/l SA were
16.28 % , 30.23 % , 44.19 % as a result of spraying with 50 ,100 and 150
mg/l salicylic acid, respectively. Concerning the stimulatory effect of salicylic
acid on concentration of nutrition elements and yield components as stated
by (Dawood et al. 2012) may be attributed to the effect of salicylic acid on
many biochemical and physiological processes that were reflected on
improving vegetative growth and active translocation of photosynthesis
products from source to sink.

K-silicate (KSi) application showed a slightly increase in P (%) of
wheat grains equal relatively percent ~ 4%. Roy et al. (1971) found that
silicon application tended to increase the P (%) in the green tops of
sugarcane (metabolically less active tissue) and decrease P(%) in the stalk
(metabolically less active tissue) when P- nutrition was low. This tendency did
not occur when nutrition was high. These observations suggest that P-
utilization in the plant may be improved by Si- application when available- P is
low.

Chloride:

Soil salinity (S) significantly increased the Cl (%) in wheat grains.
Their values were 0.35%, 0.50% and 0.67% under soil salinity level 3, 6 and
12 dS/m, respectively. This result is in agreement with those of Seemann and
Critchley (1985) who found that Cl(%) of leaf tissue increased linearly with
increasing external NaCl concentration.

Salicylic acid (SA) application significantly decreased Cl (%) of wheat grains.
Cl (%) of wheat grains were gradually declined from 0.62% at zero mg/L SA
to 0.53% at 50 mg/L SA , 0.46% at 100 mg/L SA and to 0.41% ar 150mg/L
SA.  Similar observation were also reported by Gunes et al. (2007 a).

Also, K-silicate (KSi) application caused relative decreasing percent ~ 9% in
Cl (%) of wheat grains. This result is in agreement with those obtained by
Gunes et al. (2007 b).

Nutrients content (%) of wheat straw:

Potassium:

Data presented in Table (5) and Fig (4) revealed that K (%) of wheat
straw showed a decreased trend with increasing soil salinity (S) levels. The
relative decreases in (%) were 7.9% and 19.9% at 6 and 12 dS/m,
respectively. Marschner (1995) reported that under salinity condition, high
levels of external Na" not only interfere with K™ acquisition by the roots, but
also may disrupt the integrity of root membranes and alter their selectivity.
The selectivity of the root system for K" over Na" must be sufficient to meet
the levels of K required for metabolic Processes, for the regulation of ion
transport, and for osmotic adjustment.
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Foliar applied of (SA) caused a significant increase in K(%) of wheat
straw. The relative increase values reached about 36.6%, 66.7% and 47.9%
at 50, 100 and 150 mg/L SA, comparing with the control one (0 mg/L SA).
Exogenous application of salicylic acid enhanced the stimulated of K content
(Szepesi et al., 2005).

Table (5) Contents (%) of K, Na and (Na/K ratio) of straw of wheat plants
grown under different levels of soil salinity(S) as affected by
salicylic acid (SA) and K- silicate (KSi) applications .

Salinity [Salicylic acid K (%) [ Na (%) [ (Na/K) ratio
levels conc. Potassium Silicate Solution(2ml/L), (KSi)
(dS/m) (mg/L)
(S) (SA) Without With Without With Without With
3 0 1.69 2.42 1.27 1.15 0.75 0.48
50 2.68 2.87 0.99 0.92 0.37 0.32
100 3.16 3.52 0.78 0.67 0.24 0.19
150 3.26 3.67 0.59 0.60 0.19 0.17
6 0 1.77 1.88 1.58 1.37 0.88 0.75
50 2.48 2.62 1.43 1.12 0.60 0.42
100 3.06 3.12 1.13 1.03 0.38 0.32
150 3.12 3.32 0.88 0.83 0.28 0.25
12 0 1.57 1.62 1.67 1.59 1.06 0.99
50 2.07 2.26 1.52 1.47 0.74 0.80
100 2.60 2.73 1.27 1.12 0.49 0.41
150 2.89 2.95 0.98 0.89 0.34 0.30
LSD(1%): S[0.25 0.14 0.26
SA0.28 0.16 0.30
KSi0.20 0.11 ns
S*SA*KSins ns ns

K-silicate (KSi) sprayed had a significant effect on K (%) of wheat
straw, with a remarked increase reached 9.1% compared with those plants
not sprayed with K-silicate. Liang et al., (2003) reported that there is a
significant increase in K* content and decrease in Na content under salt
stress when silicate was included because of increased activity of plasma
membrane H.ATP ase.

Sodium:

Concerning to Na (%) of wheat straw, data also showed a significant
increment in Na (%) with increasing soil salinity levels (S), than 3dS/m, with
34.5% and 50.6 % at 6 and 12 dS/m, respectively.

It is worthy to mention that application of (SA) caused significant
decrease in Na (%) which recorded 1.44 % in treatment did not received SA,
reached to the lowest values (0.80 %) under treated with rate of 150 mg/L
SA. similar observations were also mentioned by Al-Hakimi (2006) who found
that application of salicylic acid had an inhibitory effect on the accumulation of
sodium in the different organs under various level of drought and salinity.

With k-silicate (KSi) application Na (%) of wheat straw had shown a
relative reduction ~ 7%. Similar reduction in Na" (%) of rice was achieved by
(Yeo et al, 1999) and reported that reduced in Na (%) is attributed to silicate
induced reduction in transpiration and to partial blockage of transpiration by
bass flow.
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Sodium: potassium ratios

(Na/K) ratios of wheat straw were differed significantly among
different experimental treatments. Soil salinity (S) levels significantly
increased (Na/K) ratios due to reduction in K* uptake in plants by Na
through a competitive process and occurs regardless of wither the solution is
dominated by Na" salts of CI' or SO™, (Grattan and Grieve, 1999).

As shown previously, salicylic acid (SA) treatments significant
reduced the Na™ (%) of plants and increased the K (%) as compared to non
SA application. As a result Na'/ K* ratios become decreased with increased
SA concentration. Almost Similar trend was observed by Parizi et al. (2011).
With spraying K-silicate (KSi) , Na/K ratios was non significantly decreased
due to the role of silicon in increased K" uptake and decreased Na* uptake
by the major mechanisms responsible for better growth of plants under
Salinity ( Tahir et al. 2010).

Calcium:

Calcium plays a vital role in regulating many physiological processes
that influence both growth and responses to environmental stresses. Briefly,
data presented in Table (6) and Fig (5) showed that Ca (%) of wheat straw
was decreased from 1.21 % to 0.84 % with increasing soil salinity (S) from 3
to 12 dS/m ,respectively. These results are in accordance with those obtained
by Cramer et al. (1986) who reported that Ca % was generally decreased
whit increasing salinity because of ion interactions, precipitation and
increases in ion strength. These factors would be lead to reducing in the
activity of Ca®* availability to the plant.

Salicylic acid (SA) spraying on wheat plants caused a significant
increase in Ca (%) of wheat straw. Increment percent values than plants not
treated with silicate reached about 10.2 %, 17.0 % and 28.4% at 50, 100 and
150 mg/L SA, respectively. In this context, Al-Hakimi (2006) observed that
salicylic acid application enhanced the accumulation of ca” in the different
organs of soybean plant.

As for the role of spraying wheat plants with k-silicate (Ski), Ca (%) of wheat
straw not treated with K-silicate (0.96%) was significantly lower than those
treated with k-silicate (1.04 %). These results are in line with the finding of Ali
et al. (2012) they reported that silicon application exhibited a little impact on
calcium content of barley when grown under salinity stress.

Phosphorus:

Concerning to P (%) of wheat straw, data revealed that phosphorus
showed a decreasing trend from 0.27% to 0.21 % with increasing soil salinity
(S) from 3 to 12 dS/m, respectively. This may be due to the reduced in
phosphorus availability in saline soils not only because of ionic strength
effects that reduce the activity of phosphate but also because of phosphate
concentrations in soil solution , which are tightly controlled by sorption
processes and by the low-solubility of Ca-P minerals. Therefore, it is
understood that phosphate concentration in field-grown agronomic crops
decreased as salinity increased (Sharply et al., 1992).
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Table (6) Contents (%) of Ca, P and CI of straw of wheat plants grown
under different levels of soil salinity(S) as affected by
salicylic acid (SA) and K- silicate (KSi) applications.

Salinity | Salicylic Ca (%) | P (%) | Cl (%)
levels acid conc. Potassium Silicate Solution(2ml/L), (KSi)

(d(ss/;“) (ng/(;) Without | With | Without | With | Without | With
3 0 1.01 1.16 0.19 0.21 2.79 2.46
50 1.12 1.23 0.24 0.26 2.48 2.19
100 1.18 1.35 0.28 0.30 2.34 2.00
150 121 1.38 0.33 0.34 2.26 1.92
6 0 0.88 0.84 0.18 0.20 412 3.56
50 0.91 0.95 0.21 0.23 3.42 3.20
100 0.95 0.98 0.24 0.25 3.27 2.95
150 1.06 1.15 0.28 0.28 3.22 2.76
12 0 0.72 0.74 0.14 0.16 6.28 4.85
50 0.79 0.80 0.20 0.22 5.76 4.57
100 0.82 0.87 0.22 0.25 5.53 4.22
150 0.99 0.99 0.25 0.25 5.34 4.16

LSD (1%): S|0.06 0.01 0.27

SA.07 0.01 0.31

KSi0.05 ns 0.22

S*SA*KSins ns ns

Exogenous supply of salicylic acid (SA) had a significant increased in
the P (%) of wheat straw. P (%) of wheat straw was the lowest (0.18 %) in
plants not received salicylic acid and then increased gradually from 0.23 % to
0.26 % and then to 0.29 % with increasing SA spraying level from 50 to 100
and to 150 mglL ,respectively. These results are in agreement with those
obtained by Aldesuquy et al. (2010) who reported that application of SA
caused additional accumulation in phosphorus in wheat plants, attributed to
the enhanced role of salicylic acid in photosynthetic metabolism.

Generally, K-silicate (KSi) application showed a non significant effect
on P (%) of wheat straw. These results are in accordance with those obtained
by Ma and Takahash (1990) they found that phosphorus was not strongly
affected by silicon of the nutrient solution.

Chloride:

As presented in Table (6) and Fig (5), Cl (%) of wheat straw showed
marked increases as increasing soil salinity (S). Whereas, they increased
from 2.31 % ( at 3dS/m) to 3.31 % ( at 6 dS/m) and to 5.09 ( at 12 dS/m)
.This result is in agreement with those of Khan et al. (2000) who reported that
increase in salinity resulted increasing both Na® and CL™ in leaf of forssk
plants.

Salicylic acid (SA) application showed a slight decreasing effect on
chloride (%) with increasing SA rate, which becomes more observed at high
rate of salicylic acid (150 mg/L). Cl (%) of wheat straw were 4.06 % (at no
SA) , 3.60 % (at 50 mg/l SA) , 3.39 % ( at 100mg/SA) and 3.27 % (at 150%
SA). Similar observation were also reported by Gunes et al. (2007 a), who
stated that salicylic acid strongly inhibited Na" and CI" accumulation, but
stimulated N, Mg, Fe, Mn and Cu concentrations of salt stressed maize
plants.
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These results suggest that SA could be used as a potential growth
regulator to improve plant salinity stress resistance.

On the other hand, Cl (%) of wheat straw showed a tendency to
decrease relatively with addition K-silicate (KSi) to 18 % than no-addition.
This result is harmony with those observed by Gunes et al. (2007 b).They
reported that Si reduced B and also Na and Cl, translocation from the roots to
shoots of , decreasing the transport of B, Cl and Na could be related to Si
being irreversibly precipitated as amorphous silica (SiO, — nH,0) in the cell
walls and lumens. This has been suggested to reduce the translocation of
salts to shoots.

CONCLUSION

This it can be concluded that Salinity stress significantly reduced
yield components i.e., grain and straw yields of wheat plants. However,
salinity decreased grains and straw contents of potassium (%), calcium (%)
and phosphorus (%) while; sodium (%) and chloride (%) were increased
positively with soil salinity .Plants treated with salicylic acid showed
increasing yield components of wheat plants. Also, remarkable increases in
potassium (%) calcium (%) and phosphorus (%) of grains and straw.
Moreover, K-silicate application significantly improved yield components of
wheat and also increased their contents of potassium (%), calcium (%) and
phosphorus (%).In general, both of salicylic acid and K-silicate have
enhancement role in increasing tolerance of wheat plants to salinity.

ACKNOWLEDGEMENT

The author wish to express there thanks to Prof. Dr.S.A.A. El-Raies
for sincere help during this study.

REFERENCES

Aldesuquy,H.S.,M.A.Abbas,S.A.Abo-Hamed,A.H.Elhakem, and S.S.Alsokari.
2010. Glycine betaine and salicylic acid induced modification in
productivity of two different cultivars of wheat grown under water
stress.J. of Stress Physiology and Biochemistry. 8:72-89.

Al-Hakimi,A.M.A.2006. Counteraction of drought stress on soybean plants by
seed soaking in salicylic acid. International J.of Botany. 4:421-426.

Ali,A., M.A.Shahzad, S.Hussain, J.lgbal,M.A.Haji and M.Sarwar. 2012. Salt
stress alleviation in field crops through nutrition supplementation of
silicon. Pak.J. of Nutr.8:637-655.

Arfan,M.,H.R.Athar and M.Ashraf. 2007. Does exogenous application of
salicylic acid through the rooting medium modulate growth and
photosynthetic capacity in two differently adapted spring wheat
cultivars under salt stress. J.Plant Physiol., 6:685-694.

Ashraf,M.Y., K.Akhtar, G.Sarwar and M.Ashraf.2005. Role of rooting system
in salt-tolerance potential of different guar accessions. Agron.
Sustainable Develop.,25:243-249.

352



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 4 (3), March, 2013

Baghizdeh,A., Z.Shahba, M.Yosefi, A.Saeedpou and S.Khosravi. 2012. The
study of salicylic acid effect on contained elements as sodium,
potassium, iron and zinc in tomato plant (lycopersicum esculentum Mill)
cultivar Rio grand under NaCl salinity stress. International J. of
Agronomy and Plant Production. 3:521-526.

Bandurska,H. and R.Stroinski.2005. The effects of salicylic acid on barley
response to water deficit.Acta. Physiol. Plant,27:379-386.

Cottenie,A., M.Verloo, L.Kiekens, G.Velghe and R.Camerlynck. 1982.
Chemical analysis of plant and soils. Laboratory of Analytical and
Agrochistry, State University of Gent, Belgium.

Cramer,G.R. 2002. Sodium-calcium interactions under salinity stress, In
Lauchli,M., U.Lottge :Salinity Environment plant Moiecules. Kluwer
Academic Publishers, London, pp.205-228.

Cramer,G.R., A.Lauchli and E.Epstein. 1986. Effects of NaCl and CaCl2 on
ion activities in complex nutrient solutions and root growth of cotton.
Plant Phsiol. 81:792-797.

Dat,J.F.,H.Lopez-Delgado,C.H.Foyer and I.M.Scott. 1998. Parallel changes in
H,O, and catalase during thermo tolerance induced by salicylic acid or
heat acclimation in mustard seedlings. Plant Physiol.,116:1351-1357.

Dawood,M., M.S.Sadak and M.Hozayen. 2012. Physiological role of salicylic
acid in improving performance, yiled and some biochemical aspects of
sunflower plant growth under newly reclaimed sandy soil. Australian
J.of Basic and Applied Sci.6:82-89.

El-Tayeb,M.A. 2005. Response of barley grains to the interactive effect of
salinity and salicylic acid. Plant Growth Reg. 45:215-224.

Epstein,E.1994. The anomaly of silicon in plant biology. Proc. Natl. Acad. Sci.
USA.91:11-17.

Fariduddin,Q., S.Hayat and A.Ahmad.2003. Salicylic acid influencec net
photosynthetic rate, carboxylation efficiency, nitrate reductase activity
and seed yield in Brassica Juncea. Photosynthetica, 41:281-284.

Ferri,A., C.Lluch and A.Ocana. 2000. Effects of salt stress on carbon
metabolism and bacteroid respiration in root nodules of common bean
(Phaseolus Vulgaris L.).Plant Biol.,2:396-400.

Grattan,S.R. and C.M.Grieve.1999. Salinity mineral nutrient relations in
horticultural crops. Sci. Horticulturae.78:127-157.

Guin,T.A., A.J.Miller, S.A.Laurie and R.A.Leigh. 2003. Potassium activities in
cell compartments of salt grown barley leaves. J.Exp.Bot.54:657-661.

Gunes,A, A.lnal, E.G.Bagci and D.J.Pilbeam. 2007 b. Silicon mediated
changes of some physiological and enzymatic parameters symptomatic
for oxidative stress in spinach and tomato grown in sodic-B toxic soil.
.Plant and Soil. 290:103-114.

Gunes,A, A.lnal, M.Alpaslan, F.Eraslan, E.G.Bagci and N.Cicek. 2007 a.
Salicylic acid induced changes on some physiological parameters
symptomatic for oxidative stress and mineral nutrition in maize (Zea
mays L.) gron under salinity. J.Plant Physiology. 164:728-736.

353



El-Hedek, K. S.

Hanafy, A. A.H., M.A Higazy, Y.H.EI-Shafey and S.F.Moussa. 2008. Effect of
salinity, silicon and praline on the growth, yield and chemical
composition of wheat plant. Proceeding 2 nd Cong. Recent Technoloy
Agriculture Fac. Agriculture, October 28-30, Cairo Univ. pp.965-978.

Hashemi,A., A.Abdolzadeh, and H.R.Sadeghipour. 2010. Benefical effects of
silicon nutrition in alleviating salinity stress in hydroponically grown
canola (Brassica napus L.) plants. Soil Sci. Plant Nutr. 56:244-253.

Hattori,T., K.Sonobe, S.Inanaga, P.An, and S.Morita. 2008. Effects of silicon
on photosynthesis of young cucumber seedlings under osmotic stress.
J.Plant Nutr.31:1046-1058.

Holman,G.T. and G.L.Elliott. 1983. Chemical Analysis of Ecological Materials.
Lab. Proc.,32,91.

Hussein,M.M., L.K.Balbaa and M.S.Gaballah. 2007. Salicylic acid and salinity
effects on growth of maize plants. Res.J.Agriculture and Biological
Sci.3:321-328.

Hu,Y. and U.Schmldhalter.2005. Drought and salinity: A comparison of their
effects on mineral nutriyion of plants. J.Plant Nutr.Soil Sci.168:541-549.

Igbal,N., M.Y.Ashraf, J.Farrukh, M.Vicente and A.Kafeel.2006. Nitrate
reduction and nutrient accumulation in wheat grown in soil salinized
with four different salts.J.Plant Nutr.,29:409-421.

Karathanasis,A.D. 2002. Mineral equilibria in environmental soil systems. In:
Dixon,J.B., S.B.Weed (eds). Siol mineralogy with environmental
application. Soil Sci.Soc. of Amer.Madison,pp.109-151.

Khan,M.A., I,A.Ungar and A.M.Showalter. 2000. The effect of salinity on the
growth, water status, and ion content of alef succulent perennial
halophyte,( Suaeda frutiosa L) forssk. J. of Arid Environments. 45:73-
84.

Khan,N., S.Syeed, A.Masood, R.Nazar and N.lgbal. 2010. Application of
salicylic acid increases contents of nutrients and antioxidative
metabolism in mungbean and alleviates adverse effects of salinity
stress. International J. of Plant Biology.1:1-19.

Liang,Y.1999. Effects of silicon on enzyme activity and sodium, potassium
and calcium concentration in barley under salt stress. Plant and Soil.
209:217-224.

Liang,Y., Q.R.Shen, and T.S.Ma. 2003. Effects of silicon on salinity tolerance
of two barley cultivars. J.Plant Nutr. 19:173-183.

Liang,Y., W.Sun, Y.G.Zhu, and P.Christic.2007. Mechanisms of silicon
mediated alleviations of abiotic stresses in higher plants :A review,
Environmental Pollution. 147:422-428.

Liang,Y., Z.Wenhua, Q.Chen and R.Ding. 2005. Effects of silicon on H'-pase
activity, fatty acid composition and fluidity of tonoplast vesicles from
roots of salt stressed barley. Environmental Experimental Botany.
53:29-37.

Ma,J. and E.Takahash. 1990. Effect of silicon on the growth and phosphorus
uptake of rice. Plant and So0il.126:115-119.

Marschner,H. 1995. Mineral Nutrition of Higher Plants. London Academic
Press

354



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 4 (3), March, 2013

Meloni,D.A., M.A.Oliva, H.A.Ruiz and C.A.Martinez. 2001. Contribution of
praline and inorganic solutes to osmotic adjustment in cotton under
stress. J.Plant Nutr. 24:599-612.

Mishra,A. and M.Choudhuri. 1999. Effects of salicylic acid on heavy metal-
induced membrane degradation mediated by lipoxygenase in rice. Biol.
Plant, 42:409-415.

Munns, R.2005. Genes and salt tolerance: bringing them together. New
Phytol. 167:645-663.

Nasim,M.R., H.Qureshi, T.Aziz, M.Saqgib, S.Nawaz, S.T.Sahi and S.Pervaiz.
2008. Growth and ionic composition of salt stressed Eucalyplus
Camaldensis. Pka. J. of Botany. 40:799-805.

Page,A., R.H.Miller and D.R.Keeny. 1982. Methods of Soi Analysis, Part II.
Chemical and Microbiological Properties. (2 nd Ed), American Soc. Of
Agro. Monograph No. 9, Madison, Wisconsion. USA.

Pandey,A.K. and R.S.Yadav. 1999. Effect of antitranspirants on phonological
traits and yield of wheat under deficit conditions. Indian J. of Agric.
Res.33:159-164.

Parizi,M.D., K.M.Kalantari, S.Enteshari and A.Baghizadeh. 2011. Effect of
salicylic acid and salt stress on Na and K content in ocimum basillicum
L., Iranian J.Plant Physiology.3:133-139.

Qureshi,M.I.,M.Isra,M.Z.Abdin and M.Igbal.2007.Responses of Artemisia
annua L., to lead salt induced oxidative stress. Environ. Exp. Bot.,
53:185-193.

Romero-Arnada,M.R., O.Jourada and J.Cuartero. 2006.Silicon alleviates the
deleterious salt effects on tomato plant growth by improving plant water
status. J.Plant Physio. 163:847-855.

Roy,A.C., M.Y.Ali, R.L.Fox and J.A.Silva. 1971. Influence of calcium silicate
on phosphate solubility and availability in Hawaiian Latosols. Proc. Int.
Symp. Fert. Eval. (New Delhi). 1:757-765.

Sakamoto,A., A.Murata and N.Murata. 1998. Metabolic engineering of rice
leading to biosynthesis of glycine betaine and tolerance to salt and
cold. Plant Mol. Biol.,38:1011-1019.

Seemann,J.R. and C.Critchley. 1985. Effects of salt stress on the growth ion
content, stomatal behaviour and photosynthetic capacity of a salt-
sensitive species, Phaseolus Vulgaris. L. Planta, 164:151-162.

Sepehr,M.F. and G.Mahlagha. 2006. Physiological responses of Zea Mays
seedlings to interactions between cadmium and salinity. Integ. Plant
Biol..48:807-813.

Sharpley,A.N., J.J.Meisinger, J.F.Power and D.L.Suarez. 1992. Root
extraction of nutrients associated with long-term soil management. In:
Stewart, B. (Ed.) Advances in soil Sci.19:151-217.

Shirasu,K., H.Nakajima, K.Rajashekar, R.A.Dixon and C.Lamb. 1997.
Salicylic acid potentials an agonist dependent gain control that
amplifies pathogen signal in the activation of the defense mechanism.
Plant Cell, 9:261-270.

Shu,L.Z. and Y.H.Liu. 2001. Effects of silicon on growth of maize seedlings
under salt stress. Agro. Environmental Protection, 20:38-40.

355



El-Hedek, K. S.

Snedecor,G.W. and W.G.Cochran. 1980. " Statically methods" 7 " ed., lowa
Stat. Univ.

Szepsi,A., J.Csiszar, S.Bajkan, K.Gemes, F.Horvath, L.Erdei and A.Tari.
2005. Role of salicylic acid pre-treatment on the acclimatization of
tomato plant to salt and osmotic stress. Acta Biol
Szagediensis.49:123-125.

Tahir,M.A., A.Rahmatullah, T.Aziz and M.Ashraf. 2010. Wheat genotypes
differed significantly in theirresponse to silicon nutreition under salinity
stress. J.Plant Nutr.33:1658-1671.

Tahir,M., A.Rahmatullah, T.Aziz, M.Ashraf, S.Kanwal and M.A.Magsood.
2006. Beneficial effects of silicon in wheat (Triticum aestarum L.)under
salinity stress. Pak.J.of Plantarum, 29:431-438.

Tammam,A., M.F.Abou Alhamd and M.M.Hemeda. 2008. Study of salt
tolerance in wheat (Triticum aestium L.) cultivar Banysoif 1. Australian
J. Crop Sci. 3:115-125.

Waseem,M., H.U.Athar and M.Ashraf. 2006. Effects of salicylic acid applied
through rooting medium on drought tolerance of wheat. Pak. J.
Bot.,38:1127-1136.

Yeo,A.R., S.A.Flowers, G.Rao, K.Welfare, N.Senanayake and
T.J.Flowers.1999. Silicon reduces sodium uptake in rice (Oryza sativa
L.) in saline conditions and this is accounted for by a reduction in the
transpiration bypass flow. Plant Cell and Environmenl.22:559-565.

Zhang,Z.J., B.Z.Mao, H.Z.Li, W.J.Zhou, Y.Takeuchi and Y.Yoneyama.2005.
Effect of salinity on physiological characteristics, yiled and quality of
microtubers in potato. Acta. Physiol. Planta, 27:481-490.

Zhu.Z., G.Wei, J.Li, Q.Qian and J.Yu. 2004. Silicon alleviates salt stress and
increases antioxidant enzymes activity in leaves of salt stressed
cucumber. Plant Sci., 167:527-553.

356



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 4 (3), March, 2013

a3 e o sauls ll Sl y lpualiall (pmalay sl (B phasia ol
Ayl Al el i

Gl e ghamd alla

= Jual el agadl 5 5n Aipdly 3l (ol Y Crgng Sgns

Gl plaial 5l Aol 4lal) A peall gk Ciad Ganal 25 a3y al
Ll aldl Slea Y] (s CaaTl 8 o panl sl IS s Glldl) iaelal L350
O Ayl 038 (o8 aid s | 4l A sl (e Adliia il siusa ind e Jial) el
Gasla e G138 54 alasind ol of Yiamsans 12 <6 3 (A5 daslall (o Dy giase
psanll gall Sl aladii) o3 Liagl g jil/asle 150 <100 <50 ¢ yia o4 5 clldlull
85 i g paaill Al e (8 il aaa ai g L2 5 shea (S 5 W) ADL)
AR pealiall e o gina s J geanall il sSa

G (e zeadll J seana pid )l daslall 33y o e gl ey S8
p a5 o sl sl (ge IS 38 55 (s ) A slall 30 5l g L) 5l gima asnll g
I Aa glall 30l ) (53l LSl e g adl) UL Casasdl g (38l (e S (8 st
sl y GBI (e JS (B 2 5l 5 @ saseall e IS S i p i)

ially G geane e JS 520 5 o @lidlll iaelas Albadl sl LS
ool g o sl sl 38 53830 5 () ool Ll 5 el s (40 4a 1000 0355
s sall 38 55 padd ) el ol ety ¢ sl s (38 (e IS (3 ) i sill
calls Gl B 51l

GBI e ST Bl (5501 (G A sine 330 () sl ) IS Adla) ) s (A
st sill 5 sauallSll g gl gl 3 55 (8 A gala Baly ) iaa G 50 el DL Gasaall
sl Gl e IS (8 2 ) 5 s seall 3 53 (adail Lain
al gl gall Sl bl s (e JSVAE ) ) clilia) ol J sl Sy dale dduays
gl A had il Jas 83l 55 bl g3 Ll Y1 (m it

o) afats o8
5 ypuaiall duals — del 3l A o &Y 3 dasl /3]
ael ) Gisadl S Qipall g3l yaall e 3 4da/ A

357



