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Growth and Biochemical Changes in Lupine Plant
Grown under Saline Condition
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POT experiment was conducted in the greenhouse of the
ational Research Centre at Dokki, Cairo Egypt during 2007/2008
winter season to evaluate the effect of different salt stress levels on some
physiological and biochemical parameters. Lupine plants were irrigated by
three concentrations of diluted seawater (2000. 4000 and 6000 ppm
separately) higher than the control treatment (irrigated by tap water
250 ppm) and sprayed with ascorbic acid at two levels (100 and 200
ppm). The control plants received the same quantity of distilled water.
Obtained results approved a negative relationship between salt
concentration in the root media and vegetative growth parameters, i.e.
plant height, root length. number of leaves and number of branches of
lupine. on one hand. Also dry weight of the different plant parts decreased
as the concentration of salt increased in water of irrigation. On the other
hand. the top to root ratio decreased as the concentration of salt increased.
Plant height, root length and number of branches gave its higher values
when plants sprayed by 200 AsA. Root fresh weight showed the same
response when plants spriayed by 200ppm of ASA. Fresh weight of stem,
top and whole plants increased as the concentration of (Ascorbic acid)
AsA increased up to the highest level used. Dry weight of different parts of
lupine plant increased parallel to the increase in AsA level. The AsA
treatments improved the plant height and number of green leaves. This was
more clear under the highest salinity and ascorbic acid levels. Generally,
root length or number of branches was slightly affected except for root
length under the higher level of salinity which showed the same response
of plant height and number of leaves. Negative relationship between the
increase of salt concentration in water of irrigation by diluted seawater and
- the dry mass of different lupine plants and whole plant dry weight
markedly depressed by salt stress but the AsA supply enhancing the
resistance against this abiotic stress. The electrophoratic patterns (SDS-
PAGE) for water soluble protcins of lupine cultivar under salt-stress and
antioxidant (ascorbic acid) activity conditions showed that electrophoratic
bands could be a useful tool for identification and characterization of
biochemical genetic marker that are related to salinity tolerance also
antioxidant activity which was used to protection from salinity conditions.

Keywords: Lupine (lupinus termis L.), Salinity, Diluted seawater,
Ascorbic acid (AsA), Growth, Protein, Electrophoratic
patterns.

Sweet lupines are now widely accepted as a supplement for ruminants because
they are high in available energy and protein and have advantages in handling,
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storing and feeding. They are particularly used to feed sheep in times of pasture
shortage. They are also widely used in pig and poultry nutrition where they are
valued for their consistent quality and low content of anti-nutritional factors. In
Egypt lupine (Lupinus termis L.) used in human nutrition and its cultivated area
was morc 1 Upper Egvpt than Delta but characterized by its higher phenolic
compounds and bitter taste which needs to soaked in water before use.

Salt stress growth and vield of plants through its effect on the metabolic
arocesses inside the piants { Mousa er 2/ 1985 El-Zciny, 1990: Abd Ei- Aziz
cfoal. 2006, Wilsen er @i, 2006 and Beitagi, 2008). photosynthesis and shooi
respirznion were unaffected by NaCl concentrations up to 150 mol m”. However,
nitrogenase activity decreased with increased NaCl concentration up to 100 mol m™,
whilst the O, diffusion resistance increased with 100 mo! m™ NaCl, but showed
no further change when 150 mol m™ NaCl was applied for 6 days . Increases in
NaCl concentration deercased nodular starch content while increasing sucrose
content, suggesting an osmotic regulation. These changes were associated with a
77% decrease in sucrose syntheses activity (Fernansez-Pascual et al., 1995).
Nandwal et al. (2007) suggested that ethylene in relation to water status and lipid
peroxidation and along with other metabolic processes has an important role in
induced nodules senescence under salinity. The activated enzymes could not
overcome the accumulation of H-O. in nodules. Ascorbic acid content declined
in the range from 20 to 38%, whereas Na'/K" ratio and CI” content were
significantly enhanced.

Salt stress (50 and 150 mM NaCl) effects on sucrose metabolism was determined
in Lupinus albus L. Sucrose syntheses (SS) activity increased under salt stress and
sucrose phosphate syntheses activity decreased. Acid invertase activity was higher at
50 mM NaCl and decreased to control levels at 150 mM NaCl. Alkaline invertase
activity increased with the salt stress. Glucose content decreased with salt stress,
sucrose content was almost three times higher in plants treated with 150 mM NaCl
and fructose content did not change significantly. The most significant response of
lupin plants to NaCl excess is the increase of sucrose content in leaves, which is
partially due to SS activity increase under salinity (Fernandes et al., 2004).

Application of ascorbic acid induced some physiological effects as found by:
Asard et al. (1995), Zaki & Tarraf (1999) and Noctor & Foyer (1998). The
maintaining effect of ascorbic acid on salinity stress were studied by many
authors as Shalata & Neumann (2001), Al-Hakmi (2001) and Athar (2008).
Ascorbate peroxidases (APX), localized in the cytosol, peroxisome,
mitochondria, and chloroplasts of plant cells, catalyze the reduction of H,O, to
water by using ascorbic acid as the specific electron donor. Peroxisomal type
ascorbate peroxidase (APX), an antioxidant enzyme play a role in protection
against salt-induced oxidative stress (Xu et al., 2008).

Besides the expected up regulation of pathways related to the biosynthesis of
compatible solutes (raffinose family oligosaccharides and certain amino acids), we
observed a down regulation of numerous genes putatively localized to and possibly
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involved in the reorganization of cell walls, an association that had not been
recognized previously. The induced biosynthesis of the antioxidants ascorbic acid and
a-tocopherol appeared to be integrated into a network of reactions controlling the
levels of reactive oxygen species (Ghassemian et al., 2008).

Although ascorbic acid (AsA) is one of the most important and abundantly
occurring water soluble antioxidants in plants, relatively little is known about its role
in counteracting the adverse effects of salt stress on plant growth (Athar et al., 2008).

Electrophoretic techniques for protein polymorphism have been used as
identification method which provide correlation between the altered expression
of specific genes and changes in the environment . These changes in expression
of genes would be involved in adaptation and could be used-as biochemical
genetic markers for salt stress ( Abdel-Tawb et al., 2003 and Rashed et al., 2004 )

This work designed to investigate the effect of exogenous ascorbic acid in
elevation of lupine plants versus salt stress through study the response of growth
and protein to the irrigation by diluted seawater.

Materal and Methods

A pot experiment was conducted in the greenhouse of the National Research
Centre at Dokki, Cairo, Egypt during 2007/2008 winter season to evaluate the
effect of different salt stress levels on growth and yield characters. The
treatments were as follows:

I — Salinity: salt treatment was started after three weeks from sowing by three
concentrations of diluted seawater (2000, 4000 and 6000 ppm) higher than the
control treatment (tap water of 250 ppm).

2 —Spraying plants with ascorbic acid (AsA) two weeks latter after sowing at
the rate of (100, and 200 ppm). The control plants received the same quantity of
distilled water.

The experiment included 4 levels of salinity in combination with three
concentrations of ascorbic acid, i.e. 12 treatments in 6 replicates. Metallic ten
pots 35 cm. in diameter and 50 cm in depth were used. Every pot contained 30 kg
of air dried clay loam soil. The inner surface of the pots was coated with three
layers of bitumen to prevent direct contact between the soil and metal. In this
system, 2 kg of gravel (Particles about 2-3 cm in diameter) were presenr, so the
movement of water from the base upward.

Seeds of lupine (Lupinus termis L.) c.v. Balady were sown in the first of
December, 2007 plants were thinned twice, the 1¥ days after sowing and the 2"¢
two weeks latter to leave three plants / pot. Calcium super phosphate (15.5 %
P,Os) and potassium sulfate (48.5 % K,O) in the rate of 6.0 and 3.0 g/pot were
added before sowing. Ammonium sulfate (20.5 % N) in the rate of 3.43 g / pot

Egypt. J. Agron. 30, No. 2 (2008)



298 M.M. HUSSEIN ez al.

was added. Irrigation with diluted seawater in different concentrations were
started 30 days after sowing (One irrigation by salt water and the next was by
fresh water alternatively) till before harvest.

SDS-protein electrophoresis

Sodium dedecylsulfate polyaccrlamide gel electrophoresis SDS-PAGE was
used to study the genetic background for the studied cultivar under control, salt
stress and antioxidant activity. Water soluble proteins fractions were prepared
according to the method of Laemmli (1970) as modified by Studier (1973). The
SDS protein gel was scanned and analyzed using Gel Doc prgreames.

Collected data were subjected to the proper statistical analysis with the
methods described by Snedecor & Cochran (1990).

Results and Discussion

Growth

Effect of salinity

A negative relationship was detected between salt concentration in the root
media and vegetative growth parameters, ie. plant height, root length, No. of
leaves and No. of branches of lupine. Dry weight of the different plant parts
decreased as the concentration of salt increased in the irrigation solution (Table 1).
Also top to root ratio decreased as the concentration of salt increased. Gaballah &
Moursy (2004), Khalil (2006), Costa e al. (2007) and Treeby et al. (2008)
- showed the same response. This adverse effect may be due to one ore more from
the following reasons: interference in plant absorption and distribution and / or
water adjustment in plant tissues (Mansour, 1998 and Treeby et al., 2008),
accumulation and toxicity of Na and Cl ions ( Kinraide, 1999 ), carbohydrate
and protein building (Khodary, 2004; Fernandes et al., 2004 and Pinheiro et al.,
2008), enzymes activity (Abd El-Baky et al.,, 2003 and Ashraf, 2008) and
oxidative defense (Mittova et al., 2004 and Costa et al., 2007).

The protein, amino acid and nucleic acid contents of lupine from seeds not
exposed to gamma irradiation decreased with increasing concentrations of NaCl and
increased with increasing NaCl concentrations in lupine derived from seeds exposed
to gamma radiation. Treatment with NaCl inhibited the NO;, K and P ion uptake of
lupines_ from the growth medium. However, exposure to gamma irradiation increased
the uptake of these ions by the plant (Khodary, 2004). However Keutgen & Pawelzik
(2008) noticed that while mean fruit weight decreased, dry matter and contents of
total soluble carbohydrates, as well as sweetness index of fruits, remained constant,
but salt stress in both cultivars increased the antioxidant capacity, antioxidants pools
(ascorbic acid, anthocyanins, superoxide dismutase) and selected minerals such as
Na*, CI°, K*, N, P and Zn*", as well as lipid peroxidation. Furthermore, salt stress
used increased the contents of free and essential amino acids, especially in cv.
Elsanta. The more tolerant cv. Korona was characterized by an increase of reduced
glutathione and a better fruit taste. In salt-stressed fruits of cv. Elsanta, taste was
significantly impaired.
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TABLE 1. Growth of lupine plants as affected by salinity.

Salinity | Plant | Root LeavesrBranchm Fresh weight (gm) Dry weight (gm)
height|length] N | No- 1 oot iStem Leav&l Top {whole| Root | Stem Lezwtsl Top [WholeTop
cm | cm ratio

TW 41611171331 3.1 {2.0717.70|889{17.50{19.57{0.41{195|1.913.86{4.27] 9.42

St 1407 9.7 {324 3.0 |2.13]7.25|822(16.63{18.56{0.36]1.86}1.50{3.36{3.72] 9.33

S2 136011053311 32 |143|723]9.24]1647]18.83]0.32]1.30(1.51{2.81}3.13| 8.78

S3 1346 8.1 1242 2,9 [1.25(550({5.60(11.10{12.84]0.20{0.8610.73 {1.59{1.79] 795

LSDatj0.59 | NS | 611 | NS [NS|1.80|2.61[4.22}539]021{0.97}0.60|1.791.09 | ------
3%

TW: Tap water.
S1: 2000 ppm Salt.
$2: 4000 ppm Salt.
$3:6000ppm Salt.

Effect of ascorbic acid (AsA)

Plant height, root length and number of branches gave its higher values when
plants sprayed by ppm. AsA. Root fresh weight showed the same response. Fresh
weight of stem, top and whole plants increased as the concentration of AsA increased
up to the highest level used. Dry weight of different parts of lupine plant increased
parallel to the increase in AsA level (Table 2). Ross er al. (1999) observed that
ascorbate and ascorbate peroxidase are important antioxidants that are abundant in
N,-fixing legume root nodules. Antioxidants are especially critical in root nodules
because leghemoglobin, which is present at high concentrations in nodules, is prone
to autoxidation and production of activated oxygen species such as O,¥" and H,0,.
Al-Hakimi (2001) emphasized that soaking of wheat grains before sowing in AsA
synergistically improved the photosynthetic rate which in turn on growth of plants.
Abd El-Aziz et al. (2006) demonstrated that treatment of Khaya senegalensis with
AsA up to 400 ppm led to improvement of all plant organs. Ghassemian et al. (2008)
mentioned that the induced biosynthesis of the antioxidants ascorbic acid and a-
tocopherol appeared to be integrated into a network of reactions controlling the levels
of reactive oxygen species.

Interaction between sailinty leves and ascorbic acid

The interaction between salinity leves and ascorbic acid spraying (Table 3
and Fig. | & 2) caused increasing on plant height, root length and number of
branches gave its higher values when plants sprayed by 200 AsA. Root fresh
weight showed the same response when plants spriayed by 200ppm of AsA.
Fresh weight of stem, top and whole plants increased as the concentration of
(Ascorbic acid) AsA increased up to the highest level used. Dry weight of
different parts of lupine plant increased parallel to the increase in AsA level.
The AsA treatments improved the plant height and number of green leaves.
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TABLE 2. Growth of lupine plants as affected by ascorbic acid.

Plant Root Leaves | Branches Fresh weight (gm) Dry weight (gm)
AsA height length No. No. Root | Stem ] Leaves | Top | Whole | Root | Stem | Leaves | Top Whole | Top/root
ppm cm cm ratio
0 311 9.18 213 2.8 1.38 | 537 | 691 |12.28] 13.36 | 0.26 144 1 1.14 2.58 2.84 9.90
100 40.2 10.08 333 3.1 1.97 7.16 796 |15.12] 17.81 0.34 1.54 1.48 3.02 3.36 8.88
200 383 10.75 327 3.0 1.81 8.26 9.50 |17.76) 20.57 0.37 1.86 1.63 349 3.86 943
LSDat5% | 0.19 NS | 448 N.S NS | 125 | 1.32 | 401 | 597 | 028 | 033 | 031 | 125 | 046 | -
TABLE 3. Growth of lupine plants as affected by ascorbic acid spraying and irrigated by diluted seawater.
AsA Plant | Root | No.of | No of Fresh weight (gm) Dry weight (gm)
Salinity ppm height | length | leaves | branches | Root | Stem | Leaves | Top | Whole | Root | Stem | Leaves { Top | Whole | Top/root
ratio
™™ 0 339 11.0 333 3.0 1.61 781 | 7.99 1364 1 1805 | 030 | 1.29 | 161 290 | 3.20 9.67
100 | 467 113 343 30 220 {757 | 8.14 1758 | 1974 (044 | 2,12 { 198 4.10 | 4.54 9.32
200 | 443 11.7 31.7 33 240 | 763 | 10.0] 1870 [ 21.10 | 078 | 245 | 215 4.60 | 5.08 9.56
S1 0 357 9.7 303 27 139 1494 | 657 1228 | 1367 1027 | 122 {125 247 1 2.74 9.14
100 | 420 9.3 37.0 33 329 1779 [ 799 1659 | 19.88 | 0.35 | 2.03 ] 1.58 361 | 3.96 10.34
200 | 44.7 10.0 30.0 3.0 172 {916 | 1011 20.15 1 2217 {042 | 233 | 168 401 | 497 8.72
52 0 31.2 10.3 313 33 1.31 647 | 855 156 {1697 } 030 | 1.00 | 1.06 206 1 2.36 6.87
100 1357 10.0 33.7 3.0 1.77 | 6.81 | 8.10 1624 { 1751 {032 1126 | 1.70 296 | 3.28 9.25
200 { 407 11.3 34.3 23 1.70 {840 | 1026 | 1997 { 2167 | 034 | 163 | 1.77 340 1 3.74 10.00
S3 0 240 4.7 9.7 23 1.19 1226 | 2.15 441 | 588 0.16 | 0.81 | 0.63 144 | 1.60 9.00
100 § 363 9.7 | 281 3.0 1.13 1639 { 7.10 1449 { 1531 1024 | 0.73 | 0.67 140 | 1.64 5.83
200 | 43.0 10.0 34.7 33 143 | 7.86 | 7.56 1542 1 1785 1020 {104 | 090 194 | 2.14 9.70
LSD at 5% 0.39 3.01 9.95 N.S N.S NS | 265 704 | 1076 | NS |{ NS | NS NS | NS | -
TW: Tap water. S1: 2000 ppm Salt. $2: 4000 ppm Salt. $3: 6000 ppm Salit.

00t

212 NIISSNH W'IN



GROWTH AND BIOCHEMICAL CHANGES .... 301

L0 -
i 3: tap water
S 4: tap water- 100 ppm ASA
: 5: tap water- 100 ppm ASA
6: 2000 ppm salt-tap water.
] wdinr 7: 2000 ppm salt-100 ppm ASA.
B-Seriesh ¢ 8:2000 ppm salt-200 ppm ASA.
« . © 9:4000 ppm salt-tap water .
% RS ©10: 4000 ppm salt-100 ppm ASA.
11: 4000 ppm salt-200 ppm ASA.
“masme bG35 12, 6000 ppm salt-tap water.
& ¢ 13:6000 ppin salt-100 ppm ASA.
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Fig. 1. Vegetative growth of lupine plants as affected by ascorbic acid and irrigated
by diluted seawater.

i: tap water
2: tap water- 100 ppm ASA
3: tap water- 100 ppim ASA
¥ oot 4: 2000 ppm salt-tap water.
v 5: 2000 ppm salt-100 ppm ASA.
6: 2000 ppm salt-200 ppm ASA.
Bten 7: 4000 ppm salt-tap water .

L 8: 4000 ppm salt-100 ppm ASA.
Bleaves 1 9:4000 ppm salt-200 ppm ASA.
Do 10. 6000 ppm sait-tap water.
Xop w1 11: 6000 ppm salt-100 ppm ASA.

ST A 12: 6000 ppm salt-200 ppm ASA.
 Wuhole.

# Togfroot ratio

Fig. 2. Dry matter of lupine plants as affected by spraying ascorbic acid and irrigated
by diluted seawater.
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Imposition of salt stress reduced the growth of both wheat cultivars by
causing reduction in photosynthesis, endogenous AsA level, and enhancing
accumulation of Na" and C!” coupled with a decrease in K" and Ca”" in the leaves
and roots of both cultivars thereby decreasing tissue K'/Na" ratio. However, root
where AsA was applied it counteracted the adverse effects of salt stress on the
growth of cv. S-24 only, particularly at 100 mg1™' AsA level. AsA-induced
enhancement in growth of salt-stressed plants of S-24 was associated with
enhanced endogenous AsA level and catalase (CAT) activity, and higher
photosynthetic capacity, and accumulation of K" and Ca®" in the leaves. Although
applied AsA to root did not improve the growth of salt-stressed plants of MH-97,
it enhanced endogenous level of AsA, CAT activity, photosynthetic capacity, and
leaf K™ and Ca®*. These findings led us to conclude that root applied AsA
counteracts the adverse effects of salt stress on growth of wheat by improving
photosynthetic capacity of wheat plants against salt-induced oxidative stress and
maintaining ion homeostasis, however, these effects were cultivar specific (Athar
et al., 2008). Ascorbate peroxidases (APX), localized in the cytosol, peroxisome,
mitochondria, and chloroplasts of plant cells, catalyze the reduction of H,0; to
water by using ascorbic acid as the specific electron donor. Peroxisomal type
ascorbate peroxidase (APX), an antioxidant enzyme play a role in protection
against salt-induced oxidative siress {Xu o7 /., ZG08).

Beltagi (2008) indicated that the added AsA (4mM) improved the stem and
root fresh and dry weights of stressed plants. Consistent findings reported on the
beneficial effects of the exogenous application of AsA in partially mitigating the
adverse effect of salt stress on growth like cell division and cell enlargement
(Mozafar & Oertli, 1992 and Ahmed-Hamad & Monsaly, 1998). Moreover, in
tomato seedlings, the exogenous supply of AsA increased tissue levels and
percentage age for surviving the toxic effects on NaCl (Shalata & Neumann,
2001). However, Zabalza et al. (2008) stated that nitrogen fixation in legumes is
dramatically inhibited by abiotic stresses, and this reduction is often associated
with oxidative damage. Although ascorbate (AsC) has been firmly associated
“with antioxidant defense, recent studies have suggested that the functions of AsC
are related primarily to developmental processes. A supply of exogenous AsC
increased the nodule AsC+dehydroascorbate (DHA) pool compared to water-
stressed nodules without AsC, and significantly modulated the response to water
stress of the unspecific guaiacol peroxidase (EC 1.11.1.7) in leaves and nodules.
However, AsC supply did not produce recovery from water stress in other nodule
antioxidant enzymes, nodule carbon and nitrogen enzymes, or nitrogen fixation.
The supply of the immediate AsC precursor, galactono-1,4-lactone (GL),
increased the nodule ASC+DHA pool, but also failed to prevent the decline of
nitrogen fixation and the reduction of carbon flux in nodules. These results
suggest that AsC has a limited role in preventing the negative effects of water
stress on nodule metabolism and nitrogen fixate. Aiso, Abd El-Baky er al. (2008)
revealed that application of bio-growth regulators, ascorbic acid and benzyl
adenine had a slight effect on growth, activity and antioxidant enzymes activity
in the seawater irrigated plants compare with that in unstressed wheat plants.
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SDS-protein electrophoresis

From the SDS-PAGE analysis, thirteen band were detected with different molecular
weights (MW) ranging from 97.3 to 14.5 KD,. In lupine cultivars under control, salt
stress and (AsA) treatments for water soluble proteins as shown in Table 4 and Fig. 3.

Six bands (-3, 6, 7,9, 11 and 12) were commonly presented in all treatments, with
molecular weights 77.2, 44.6, 35.5, 22.3, 18.7 and 16.9 KD,, respectively. These
bands were considered as marker bands for the lupine genotype. Substantial
differences among the different treatments in these molecular weights were recorded.
These treatments were discriminated from each other by some unique bands. Some
other bands were absent in the most treatments compared with the control like bands
numbers 1, 2 , and 5 with molecular weights 97.3, 83.6 and 65.7 KD,, respectively,
which could be attributed to the effect of salt stress. Four present bands at numbers 4,
8, 10 and 13 with molecular weights 70.6, 36.3, 20.7 and 14.5 KD,, respectively,
which may be synthesized to protect lupine plants from salt stress, as the result of
using (AsA since these bands were absent under control conditions). Antioxidant
treatments were considered highly correlated with the activation of gene expression
or proteins synthesis. Generaly, salinity (Sulphate, chloride and carbonate salinity)
inhibited protein, and nucleic acids content in lupine (Mousa et al., 1985; El-Zeiny,
1990; Pastori & Foyer, 2002 and Beltagi, 2003).

TABLE 4. Densitomtric analysis for water soluble protein profiles of the lupine
cultivar under control, salt stress and antioxidant (AsA) treatments
showing number of bands (B.No) and molecular weights (Mw).

Bands | MW A B C D

No. kDa 1 2 {31 4| 5]16 17 81}{9]10]11 12
| 97.3 1 0 0] 0]0]J0]1]0]0]O 0 0 0
2 83.6 1 0 1 0] 01010710 [ 0 0 0
3 77.2 1 1 1 ] 1 ] 1 1 | 1 1 1
4 706 | 0] 0] 010 ([0 ] 1 1 1 ] 1 0
5 65.7 1 1 0] 0[0]O0}JO0O]O0]O 0 0 0
6 44.6 1 1 | 1 1 1 1 1 1 1 1 1
7 36.5 1 I 1 1 1 1 ] | ] 1 1 ]

8 303 00|00 [O0fO}j0]0O0 1 0 1 1
9 22.3 1 1 1 1 1 1 1 1 1 | | 1
10 207 1 0 1 0{01010]107]0 | 1 1 1
11 18.7 1 1 1 ] 1 1 1 1 | I 1 1
12 16.9 1 1 1 1 1 1 1 | 1 1 1 1
13 14.5 0 | 0O [0]O0}fO ] i 1 | 1 1
MW: molecular weight D: irrigated by 6000 ppm salt

(1): present (0):absent 1, 4,7, 10 supplied with tap water

A : irrigated by tap water 2,5, 8, 11 supplied 100 ppm ascarbic acid
B : irrigated by 2000 ppm salt 3.6, 9, 12 supplied 200 ppm ascarbic acid

C :irrigated by 4000 ppm sait.
O: Absent band.
|: Present band.
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M1 2 3 4567 8 910 1112

MW
97.2

66.0

45.0

Fig. 3. SDS-PAGE profiles of lupine leaves protein (water soluble fraction ) under
control , salt stress and antioxidant ascorbic acid treatment.

M: Molecular Marker MW: Molecular weight.
1: tap water ~ 2:tap water- 100 ppm ASA
3: tap water- 100ppm ASA 4: 2000 ppm salt-tap water
5: 2000 ppm salt-100 ppm ASA. 6: 2000 ppm salt-200 ppm ASA
7: 4000 ppm salt-tap water. 8: 4000 ppm salt-100 ppm ASA.

9: 4000 ppm salt-200 ppm ASA.  10: 6000ppm salt-tab water.
11: 6000 ppm salt-100 ppm ASA. 12: 6000 salt-200 ppm ASA

The results were in agreement with those of Abd El-Tawab e al. (1997) who
found that there was specific protein markers associated with the effect of salt
stress in inbred lines of maize. The highly expressed proteins in present study can
be considered in a similar manner to that published by Al-Shabi (2002) who
detected some specific protein bands associated with salt stress in sorghum
cultivars. However, Beltagi (2008) on chickpea reported that the total number of
protein bands /lane did not change under the low (20 MM NaCl) concentration
but was dramatically reduced by the high (40mM) NaCl treatment. Some of
optical densities of protein bands was inhibited by both levels of NaCl , but was
induced by 10.68 % by added ascorbic acid at 20mM NaCl and by 21.39 % at
40mM NaCl. Six different polypeptides of molecular weights 146.28, 117.98,
51.55, 49.60, 44.49 and 38.34 were completely disappeared under NaCl stress.
These bands reappeared in response to the added ascorbic acid treatment.
Moreover, the optical density of every individual protein band was induced by
ascorbic acid under the low NaCl concentration.
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