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ABSTRACT

Two pots experiments had done at Faculty of Agriculture's Nursery in
Mansoura University , Mansoura city , Egypt . In two summer seasons (2011 and
2012) to study the effect of Sodium chloride salinity levels on (vegetative growth) and
(chemical contents) of Jojoba ( Simmondsia chinensis ) seedlings .

Five treatments were arranged in complete block randomize with five salinity levels

the control ( Tap water ), 2000 , 5000 , 7000 and 10000 PPM .

The most important finding could be summarized as follows:

- The increasing of the salinity from 2000 to 10000 PPM decreased all plant
vegetative growth characters and the total chlorophyll content compared to control .

- A marked increasing in the ion leakage , the protein carbonyl group and the lipid
peroxidation number in both seasons with the salinity increasing from 2000 to
10000 PPM compared to control .

Keywords: salinity, plant growth, lipid peroxidation, chlorophyll content and Jojoba

plant.

INTRODUCTION

Jojoba (Simmondsia chinensis) is considered one of the new industrial
crops. Selection over years has produced clones having potential seed yield
of 3-4 ton/ha”'. Some of these clones are currently being planted in large
areas in different countries ( Benzioni, 1995 ).

Jojoba pronounced Ho-Ho-ba or Hoe-Hoe-buh, also called Goat nut,
which belongs to the family Simmondiaceae, endemic to the Sonora desert of
the South-Western of USA and the North- Western of Mexico ( Hogan et al.,
1980).

Jojoba is the ideal substitute for the oil of the Sperm whale. It is
classified as an oil seed crop. The seed-oil is used in lubricants, cosmetics,
pharmaceuticals, and as a replacement for sperm oil in manufacturing of inks,
varnishes, waxes, detergents, resins and plastics. Jojoba oil also filled in as
additives to motor oil, transmission oil and differential gear oil. The ability of
the oil to withstand high temperatures and carry away large amounts of heat
from gear systems was a definite plus for aircrafts. It boils at 398 [IC, it is
anti-oxidant, it does not become rancid, and can be stored for 25years. ( El-
Mogy , 1999 ).

Jojoba particularly tolerates salinity up to 3,000 PPM without any
impact to the yield . Salinity of 3,000-10,000 PPM , would negatively affect
the plant (EI-Mogy, 1999) .

Salinity is a major problem that negatively affects agricultural activities
in many regions in the world, especially the Near East and North Africa
region. (Zhu, 2001).
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Sodium chloride which is the main salt saline water plays an
important role through ionic Na that is absorbed by plants in this form. Thus,
as salinity is a condition of excess salts in soil solution, it affects plant by
increasing in the osmotic pressure of the soil solution, reducing water
availability, inducing drought, interfering with normal nutrients uptake,
influencing the respiratory pathways in roots and inducing ionic toxicity
resulting from the accumulation of Cl in the cytoplasm or a poplast which
interferes with plant metabolic functions. (Pascal and Barbieri, 1995).

In spite of information showing that jojoba tolerates fairly high levels of
salinity , the selections to date have not been intended for use in regions with
extremely high levels of salinity . (Benzioni et al., 1996).

The aim of the search is studying the effect of the different salinities
levels on the young seedlings of Jojoba (The vegetative growth and the
chemical contents) for knowing what is the highest salinity which the
seedlings will effect with that and will show that in results .

MATERIALS AND METHODS

Two pots experiments were carried out at Faculty of Agriculture's
Nursery, Mansoura University, Mansoura city , Egypt . During the two
summer seasons of 2011 and 2012 to investigate the effect of salinity levels
on growth and chemical content of jojoba seedlings (Simmondsia chinensis).
The Jojoba seedlings were transported from a Jojoba's Farm in Algassaseen
city, Alismailia Governorate, Egypt.

The Jojoba seedlings were around 18 cm with healthy green shape ,
were 135 plants and were divided into 5 treatments , Each treatment was
divided into 3 replicates , Each replicate was contained 9 plants (5 X 3 X
9 = 135 seedling).

The seedlings were put in a mixture soil (1:1 clay : sand ), in
uniform pots , their sizes were ( 20 cm ) , the whole plants were put in the
shadow .

The next results show the analysis of the clay :-

Soil characters The amounts

Coarse sand 2.76 %
H 0,
Mechanical analysis (%) Flngﬁtand ;;gg 02
Clay ; 50.56 %
E.C. dS.m ' (past 276 dS.m"
extract)
pH (paste) 8.17 PH
SP. % 62 %
O.M. % 1.63 %
T. CaCOs3 % 272 %
N 46.2 mg/kg
Available (mg/kg) P 5.8 mg/kg
K 275 mgl/kg

The treatments were irrigated by different NaCl concentrations (2000,
5000, 7000 and 10000 PPM of sodium chloride while the control treatment
was irrigated with Tap water ) .
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The salinity of the tap water was 295.04 PPM .
The experiment was carried out from 15" July to 30™ October during

the two seasons of 2011 and 2012.

Salty water doses were given to the seedlings once a week at a rate of 100

ml to each seedling .

The samples were collected every about 15 days during the two

seasons .

Data were recorded as follows:-

The vegetative growth:-

- The Plant height (cm):- All the seedlings heights were admeasured by the
ruler from the soil crust to the highest point on the plant

- The number of leaves / plant .

- The Leaf area / plant (cmz):- It was measured in (cm2), by (IMAGEJ)
program , Its version is 1.4 (32-bit) ( M.D. Abramoff et al 2004 ).

- The total chlorophyll contents_ :- Freeze-dried samples were added to 5
ml DMF (dimethylformamide) . The suspension was sonicated for 15 min at
4 4C and then stored at 4 &C for 16 hours to allow the DMF
(dimethylformamide) to leach the pigments from the sample.

Finally, 1 ml of the supernatant was centrifuged for 5 min at 16000 rpm and

4 &C to remove any suspended material and the clarified supernatant was

then analyzed by spectrophotometer on 662 nm (E 662) and on 650 nm (E

650) (Arafat, 2005 )

E 662:- The spectrophotometer's result at 662 nm (nanometer) when the

sample treats with DMF (dimethylformamide) .

E 650:- The spectrophotometer's result at 650 nm (nanometer ) when the

sample treats with DMF .

The total chlorophyll content= ( 17.67 X (E 650 ) ) + ( 7.12 X ( E 662)) ( Porra., 2002 )

.The chemical analysis :-

-The ion leakage % :- 5 g sample was added to 10 ml of (4 mole) manitol
alcohol and then we calculated the conductivity by EC meter after 3 hours
and after 24 hours and then calculated the lon leakage percentage .

lon leakage % = (Conductivity after 3 hours / Conductivity after 24
hours) x 100 (Arafat, 2005).

-The Protein carbonyl group :- (PCG) :- 2.5 g sample was added to 10 ml of

potassium phosphate solution then we centrifuged them for 16 minutes

(5000 rpm) . 1 ml of the isolated liquid is taken and added to .5 ml of a

mixture composed of ( 2,4 dinitrophinylhydrazine + Hcl 34%+ pure water till 1

litre ) and leave them 1 hour then shake them every 15 minutes then add .5

ml of a solution (Trichloroacetic acid 20% ). Then centrifuge the mixture for 7

minutes ( 5000 rpm ) then take the precipitate and wash it 3 times with

(Ethanol alcohol : Ethyl acetate 1 : 1) then add .6 ml of Guanidine solution

and leave the mixture for 15 minutes then the mixture is put into

spectrophotometer at wavelength (390 nm ( nanometer ) ) then the results
are put into the next equation :-
PCG = ({OD at 390 nm} X 48.52) / 1.8 ( Arafat, 2005 )

Lipid peroxidation number:- ( LPN) 2.5 g samples were ground in a mortar

and mixed with 25 ml of 5% (w/v) metaphosphoric acid, 2% (w/v) butylated
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hydroxyltoluene in ethanol, and finally homogenized by a mixer. The
homogenates were filtered and centrifuged at 15000 rpm for 20 min. Then
chromogen was formed by mixing 1 ml of the supernatant solution +
butylated hydroxyl toluene 100 ml micron + (.5 ml of 1% TBA Thiobarbituric
acid ) in 50 mm ( NaOH + .5 ml Hcl 25% ) ) and incubating the reaction
mixture at 95 c¢ for 30 minutes and the resulting liquid is put into
Spectrophotometer at wavelength 532 nm ( OD ) and the resulting numbers
are put into the next equation .

LPN =(.1147) X (OD) Whereas :-
(LPN):- Is the lipid peroxidation number.
(OD):- Is the Spectrophotometer reading of the sample at 532 nm (Arafat,
2005).
All data were statistically analyzed according to the technique of analysis
variance (ANOVA) and the least significant difference (LSD) method was
used to compare the difference between the means of treatment values to the
methods described by Gomez and Gomez, (1984) All statistical analyses
were performed using analysis of variance technique by means of Costate
Computer Software . The experiment was complete blocked randomize and
the statistical analysis follows that experiment(complete blocked randomize ).

RESULTS AND DISCUSSION

Plant growth parameters:-
Plant height (cm ) :-

From table (1) can be seen that the plant's height becomes lower at
the highest salinity and becomes higher at the lower salinity that's where in
the first treatment (the control) the results after 15 days were ( 16.63 cm in
the 1% season , 22.71 c¢m in the 2™ season ) compared to 120 days ( 22.49
cm in the 1% season , 27.33 cm in the 2™ season ) show that the increasing
percentage were about 35.2 % in the first season and 20.3 % in the second
season while the treatment 10000 PPM after 15 days were ( 19.15 cm in the
1% season , 24.56 cm in the second season ) compared to after 120 days
( 20.94 cm in the 1% season , 25.26 cm in the 2" season ) show that the
increasing percentage were 9.3 % in the first season and 2.85 % in the
second season .

When comparing all the mcreasmg percentages we found that the
treatment (control :- Tap water) was the highest number then the treatment
(2000 PPM) then the treatment (5000 PPM) then the treatment (7000 PPM)
then the treatment ( 10000 PPM ) was the lower number .

Number of leaves :-

Table number 2 shows that the number of leaves becomes lower at
the highest salinity and becomes higher at the lower salinity that's where in
the first treatment (the control) the results after 15 days were ( 18.33 leaves
in the 1st season , 41.61 leaves in the 2nd season ) compared to 120 days
(29.95 leaves in the 1st season , 53.90 leaves in the 2nd season ) show that
the increasing percentage were about 63.4 % in the first season and 29.53
% in the second season while the treatment 10000 PPM after 15 days were
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( 17.22 leaves in the 1st season , 26.57 leaves in the second season )
compared to after 120 days ( 14.91 leaves in the 1st season , 26.92 leaves in
the 2nd season ) show that the increasing percentage were -13.4 % in the
first season and 1.3 % in the second season .

When comparing all the increasing percentages we found that the
treatment (control :- Tap water) was the highest number then the treatment
(2000 PPM) then the treatment (5000 PPM) then the treatment (7000 PPM)
then the treatment ( 10000 PPM ) was the lower number .

The leaf area (cm2 ) :-

In the table ( 3 ) can be seen that the leaf area becomes lower at the
highest salinity and becomes higher at the lower salinity that's where in the
first treatment ( the control ) the results after 15 days were ( 13.75 cm2 in the
1st season , 17.27 cm2 in the 2nd season ) compared to 120 days ( 14.94
cm2 in the 1st season , 18.46 cm2 in the 2nd season ) show that the
increasing percentage were about 8.7 % in the first season and 6.89 % in
the second season while the treatment 10000 PPM after 15 days were (
15.25 cm2 in the 1st season , 17.86 cm2 in the second season ) compared
to after 120 days ( 15.53 cm2 in the 1st season , 18.14 cm2 in the 2nd
season ) show that the increasing percentage were 1.8 % in the first season
and 1.56 % in the second season .

When comparing all the increasing percentages can be seen that the
treatment (control :- Tap water ) was the highest number then the treatment
(2000 PPM) then the treatment (5000 PPM) then the treatment (7000 PPM)
then the treatment (10000 PPM) was the lower number .

The total chlorophyll :-

In the next table number 4 can be seen that the total chlorophyll
becomes lower at the highest salinity and becomes higher at the lower
salinity that's where in the first treatment (the control) the results after 15
days were ( 19.21 mg/g in the 1st season , 20.55 mg/g in the 2nd season )
compared to 120 days ( 20.62 mg/g in the 1st season , 21.96 mg/g in the 2nd
season ) show that the increasing percentage were about 7.3 % in the first
season and 6.86 % in the second season while the treatment 10000 PPM
after 15 days were ( 18.83 mg/g in the 1st season , 20.17 mg/g in the second
season ) compared to after 120 days ( 14.22 mg/g in the 1st season , 15.56
mg/g in the 2nd season ) show that the increasing percentage were -24.5 %
in the first season and -22.86 % in the second season .

When comparing all the increasing percentages can be seen that the
treatment (control :- Tap water ) was the highest number then the treatment
(2000 PPM) then the treatment (5000 PPM) then the treatment (7000 PPM)
then the treatment (10000 PPM) was the lower number .

So, can be concluded that the salinity when becomes higher the total
chlorophyll becomes lower and when the salinity decreases gradually the
total chlorophyll becomes higher gradually.

A comment on all the vegetative growth results :-

Tables 1, 2 and 3 illustrated the effect of salinity levels on plant's
height, no. of leaves and the leaf area during both seasons of the
experiments.
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Data in Tables 1 , 2 and 3 ; reveal that there were significant
differences between salinity levels for all growth characters of jojoba plant in
the two growing seasons at any sample time from 15 to 120 days. In this
respect, increasing salinity from 2000 to 10000 decreased plant height, no. of
leaves and the leaf area compared to the control . On the other hand,
irrigation with 2000 PPM gave the highest values of plant height, no. of
leaves and the leaf area in both seasons. in the same Tables all growth
characters increased gradually and consistently as plants advanced towards
maturity up to the last date, (120 days from transplanting) in the first and
second seasons.

This can be attributed to the hazard effect of salinity on absorption of
both water and nutrient along with toxic effect of CI' and Na®. As the water
content of the plant decreases, its cells shrink and the cell walls relax which
results in lower turgor pressure and the subsequent concentration of solutes
in the cells, as well as, cell expansion. Because leaf expansion depends
mostly on cell expansion, the principals that underlie the two processes are
similar.

These results are in harmony with those of (Taiz and Zeiger, 2002) and
(Silber et al., 2003) .

And data illustrated in Table 4 shows that raising irrigation water
salinity from 2000 to 10000 PPM caused a significant decrease in the
chlorophyll compared with the control ( Tap water ) . The differences were
significant among all treatments in the first and second seasons under all
sample time except after 15 days . The salinity could seriously change the
photosynthetic carbon metabolize, leaf chlorophyll content as well as
photosynthetic efficiency . A decline in photosynthesis due to salinity stress
could be due to lower stomata conductance, depression in carbon
uptake and metabolism, inhibition of photochemical capacity, or a
combination of all these factors (Mundree et al., 2009) .

Similar result obtained with ( Ali et al., 2013) on Jojoba plant . And (
Kaya et al., 2013) found that salinity significantly reduced chlorophylls “a” and
“b” and relative water content in the maize plants. .
The chemical analysis :-

The ion leakage :-

In the next table number 5 can be seen that the lon leakage becomes
higher at the highest salinity and becomes lower at the lower salinity that's where
in the first treatment (the control) the results after 15 days were ( 27.46 % in the
1st season , 27.63 % in the 2nd season ) compared to 120 days ( 31.81 % in the
1st season , 32.32 % in the 2nd season ) show that the increasing percentage
were about 15.8 % in the first season and 16.97 % in the second season while
the treatment 10000 PPM after 15 days were (21.46 % in the 1st season , 21.63
% in the second season ) compared to after 120 days ( 25.64 % in the 1st season
, 26.32 % in the 2nd season ) show that the increasing percentage were 19.5 %
in the first season and 21.68 % in the second season .
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When comparing all the increasing percentages can be seen that the
treatment (10000 PPM) was the highest number then the treatment (7000
PPM) then the treatment (5000 PPM) then the treatment (2000 PPM) then
the treatment (control ;- tap water) was the lower number.

The protein carbonyl

In the next table number 6 can be seen that the protein carbonyl
becomes higher at the highest salinity and becomes lower at the lower
salinity that's where in the first treatment (the control) the results after 15
days were (51.87 in the 1st season , 52.74 in the 2nd season ) compared to
120 days (51.98 in the 1st season , 52.86 in the 2nd season ) show that
the increasing percentage were about .21 % in the first season and .23 % in
the second season while the treatment 10000 PPM after 15 days were (
27.08 in the 1st season, 27.95 in the second season ) compared to after 120
days ( 27.47 in the 1st season , 28.35 in the 2nd season ) show that the
increasing percentage were 1.44 % in the first season and 1.43 % in the
second season .

When comparing all the increasing percentages can be seen that the
treatment (10000 PPM) was the highest number then the treatment
(7000 PPM) then the treatment (5000 PPM) then the treatment (2000 PPM)
then the treatment control was the lower number.

The lipid peroxidation number:-

In the next table number 7 can be seen that the lipid peroxidation
number becomes higher at the highest salinity and becomes lower at the
lower salinity that's where in the first treatment ( the control) the results after
15 days were ( .182 in the 1st season , .194 in the 2nd season ) compared to
120 days ( .301 in the 1st season , .314 in the 2nd season ) show that the
increasing percentage were about 65.04 % in the first season and 61.85 %
in the second season while the treatment 10000 PPM after 15 days were
(.180 in the 1st season , .192 in the second season ) compared to after 120
days ( .831 in the 1st season , .843 in the 2nd season ) show that the
increasing percentage were 361.67 % in the first season and 339.06 % in the
second season .

When comparing all the increasing percentages can be seen that the
treatment (10000 PPM) was the highest number then the treatment
(7000 PPM ) then the treatment (5000 PPM) then the treatment (2000 PPM
) then the treatment control was the lower number.

A comment on the ion leakage , protein carbonyl group and the lipid
peroxidation number :-

Data presented in Tables 5, 6 and 7 showed a marked increase in
leakage of ions, protein carbonyl and lipid peroxidation in both seasons with
increasing salinity from 2000 to 10000 PPM compared with the control (tap
water). The increase were significantly in measured parameters during both
seasons of the experiment at all sample time except with lipid peroxidase
after 15 days had no significant effect. The last sample time 120 days
recorded the highest values of measured parameters compared with others
sample time.
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The data recorded were 25.64, 27.47 & 0.831 in the first season and 26.32,
28.35 & 0.843 in second season for leakage of ions, protein carbonyl and
lipid peroxidation at 10000 PPM . The increase in lipid peroxidation due to
salinity in jojoba plant (especially, at 10000 PPM NacCl in 120 days), may
result in an increase in membrane permeability or loss of membrane integrity
leading to an increase in solute leakage, hence decreasing resistance to
salinity. On the other hand, the extent of membrane damage by salinity was
assessed by an indirect measurement of solute leakage. NaCl-stress induced
significant increases in electrolyte leakage compared to the control. This
phenomenon already observed by (Ghoulam et al. 2002).

Overall the ion leakage percentage % , the protein carbonyl group
and the lipid peroxidation number become higher when the salinity becomes
higher because the abandonment in the plant cell wall becomes higher when
the salinity becomes higher so the ions exit outside the plant cell wall and the
ions concentration increase gradually so the ion leakage becomes higher and
also the abandonment in the plant cell wall when becomes higher by the
salinity increasing it means that the proteins and the fats in the plant cell wall
and inside the plant cell become abusive more so the result of the protein
carbonyl group becomes higher and the lipid peroxidation number becomes
higher too because both of the two tests show the amount of the abusive
proteins and fats inside the plant cell and in the wall of the plant cell .Would
be associated to chain reactions initialized by free radicals. Among these
reactions , the lipid peroxidation due to the accumulation of the ROS, are the
principal causes of membrane damage (Sairam et al. 2005).

Maintaining integrity of the cellular membranes under salt stress is
considered an integral part of the salinity tolerance mechanism (Stevens et
al. 2006).

CONCLUSION

Under the same experimental conditions, it could be recommended
that for producing the highest growth with high quality of jojoba plant must
irrigate by water with salinity concentration up to 2000 PPM . And can irrigate
by water with salinity concentration higher than 2000 PPM but that will affect
on the quality of the vegetative growth and the internal contents and when the
salinity concentration will increase we will find the affection on the plant will
increase too . And never irrigate by water with 10000 PPM .

REFERENCES

Ali, E. F.; S. Bazaid and F. A. S. Hassan (2013). Salt Effects on Growth and
Leaf Chemical Constituents of Simmondsia chinensis (Link) Schneider.
J. Medicinal Plants Studies. 1(3): 22-34.

Arafat, L. A. T. (2005). Chilling injury in mangoes. Ph.D. Thesis.Wageningen
University.

Benzioni, A. (1995). Jojoba domestication and commercialization in Israel.
Hortic. Rev., 17; 233-266.

1648



J. Plant Production, Mansoura Univ., Vol. 5 (10), October, 2014

Benzioni, A.; M. Ventura and Y. De-Maleach (1996). Long-term effect of
irrigation with saline water on the development and productivity of
jojoba clones. In: Princen, L.H., Rossi, C. (Eds.), Proc. of the Ninth
International Conf. on Jojoba and Its Uses, and of the Third
International Conf. on New Industrial Crops and Products, 25-30
September 1994, Catamarca, Argentina, pp: 4-8.

El Mogy, N. S. (1999). Egyptian Experience in Planting Jojoba. Fourth
International Water Technology Conference IWTC 99, Alexandria,
Egypt.431-435.

Ghoulam, C.; A. Foursy and K. Fares (2002). Effect of salt stress on growth,
inorganic ions and proline accumulation in relation to osmotic
adjustment in five sugar beet cultivars. Environ.Exp. bot. 47, 39-50.

Gomez, K.A. and A.A. Gomez (1984) "Statistical Procedure for Agricultural
Research 2™ ed. Intl. rice res. Inst. John welly, Singabore. Pd. 28-192

Hogan, L.; G. W. Lee; D. A. palzkill and W. R. Feldman (1980). Jojoba: A
new Horticultural crop for arid regions. Hortscience, vol. 15 (2), p. 114 .

Kaya, G.; M. Ashraf, M. Dikilitas and A. L. Tuna (2013). Alleviation of salt
stress-induced adverse effects on maize plants by exogenous
application of indoleacetic acid (IAA) and inorganic nutrients — A field
trial. Asturalian J. of crop Sci., AJCS 7(2):249-254.

Mundree SG, Baker B, Mowla S, Peters S, Marais S, Vander Willigen C,
Govender K, Maredza A, Muyanga S, Farran JM, Thomson JA (2002)
Physiological and molecular insights into drought tolerance. African J of
Biotech 1:28-38

M.D. Abramoff et al (2004 ) . A spatial truncation approach to the analysis of
optical imaging of the retina in humans and cats. Proc. IEEE
International Symposium on Biomedical Imaging 2004 2, pp. 1115-
1118.

Pascal, S. and G. Barbieri (1995). Effect of soil salinity from term irrigation
with saline-sodic water on yield and quality of winter vegetable crops.
Hort. Sci., 64: 145-157.

Porra, R. j. (2002). The chequered history of the development and use of
simultaneous equations for the accurate determination of chlorophylls a
and b. Photosynthesis Res., 73: 149-156.

Silber, A., G. Xu and R. Wallach (2003). High irrigation frequency: the effect
on plant growth and on uptake of water and nutrients. Acta Hort.
(ISHS) 627: 89-96.

Sairam, R. K.; G. C. Srivastava, S. Agarwal and R. C. Meena (2005).
Differences in antioxidant activity in response to salinity stress in
tolerant and susceptible wheat genotypes. Biologia Plantrum 49: 85-91.

Stevens, J.; T. Senaratna and K. Sivasithamparam (2006). Salicylic acid
induces salinity tolerance in tomato (Lycopersicon esculentum cv.
Roma): associated changes in gas exchange, water relations and
membrane stabilisation. Plant Growth Regulation 49: 77-83.

Taiz, L. and E. Zeiger (2002). Plant Physiology, Third Ed. Sinauer
Associates, Inc. Chapter 10: 33-46.

Zhu, J. K., (2001). Plant salt tolerance. Trends Plant Sci., 6: 6671.

1649



Sharaf El - Din, M. N. et al.

Loagal) adlid gal Ao g0 ﬁuu&e‘yé}mﬂu‘)‘,ﬁ@.ﬁlw‘u\)ﬁﬂ\
PO &ym@gﬁujﬂwhmmdj‘wmuﬂm}m
A -5 palall deala — ds )30 AL 2 ALl g il

MMaJM\MMAJM\W@@\J)S\MEM@uM\ JAJUJAJ
ot A il Lsasall Jidia (g doaill cdid o Jpanll iy G jall jeae ) seany dilgdal)
Ale Loyl Adadlaey (pualialll 4ine & 3 sa 50 Jidiall 1385 ( ean (B Lsasall del ) N1 ) (sl
DA A el YOOy 5 YN Cpdaall Cpes sl A (8 A aill Casi g A al) jeae A ) seans
L sl Gl Ol ShaSll S il 5 g padll saill e ddlisal) A slall i g
O S) Aasle il shase 4usad 6 400 siall ALl el ppanai b CBlelas © o 4yl Culais)
_(Q)M\‘;;‘};Y~~~ _5°~~~‘V~~~f\~~~~ ‘(J),mal\;u)
=10 Ayl il ¢ pedal B
o= ) sl alall (B e sa Ve Y G s lall il s 3l —rcbill 5 padd) gall
Lo 1) clall (31508 AN Aalusadl 5 38,0 Aaluadl ¢ 31,531 2ae ¢ il sk ge JS 8 (5 sine
Gl die s @l et o aagy (JoSH ) dall ) siiall elay 3y sal) (591 Aalaally i 8
Crans sall S IS Aiedl 38 Mage (5f cin dalla slpe (ysalall g 3 Yoo aladiily
Verrn (Yo G dadlall bl (e ddlide S e aladiuly 50 1dB oo sl (e il (g gina
Js sl Alabaay 4jlae SN g1 e i) (5 ginn (b g5 gl ) gl Galall 3 e a
S (Ol esa Ve ) aldl o 38 5 el &y pall Al Alalaall A (5 s Sle Y (alil) Juad
Youu )M\aﬁ};@@;ﬂ\@&\ﬁw\AJ::L;}M‘;!JYMI:‘A:‘J-\SL)ASJ\UAAN|
(os e
Ga JS (8 g Aagale 52l ) -1 Al s gl By 9 g S gl A8 gana ¢ g DR
830 31 (e sall S JBA Gaall 2S5 5l 85 5 Qe S (sl A sana e (ssinall s (51 )
85 3ok 3l CulS g J o, Alalaay &5l Gsalall (B ga Vev e (VYo e da )l Gl g
el @l el Jaws asn VY 2ie Ao 2af sl AT o angy A8l ol i) SN 8 4 sina
M\).\n W] "Lu:\.ﬁﬂ
S|

ALYl Lsa gl olisl sa el e Jsuandl aily dpa 5ill (S il g pla Gl
al 5 oslall B ea Yeorn 5iany aldl o 38 5 ) slay Aol ang 4l 0 5a i JuadY
s A padll claall e elld S oS8 5 Galall Geda Yoor e ool ele (8 Aa sl 3ol (S
‘;5;); AR HAS\o)';xS)SLﬁ)cue\.\sﬁu\g@@caaig\(}%lslﬂ\h#\uum
- Ol

1650



J. Plant Production, Mansoura Univ., Vol. 5 (10), October, 2014

1651



J. Plant Production, Mansoura Univ., Vol. 5 (10): 1637 - 1650, 2014

Table 1:- Effect of salinity levels on plant height (cm) during two seasons of 2011 and 2012.

Plant height cm

Treatment 15" season 2"? season
PPM Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days
15 30 45 60 75 90 | 105 | 120 | 15 30 45 60 75 90 | 105 | 120
Con 295 [16.63[17.29|17.95(18.62(20.57|21.17|21.83|22.49|22.71|23.37|24.03|24.69|25.35|26.01|26.67 |27.33
2000 19.47119.91]20.35|20.79]20.24 |20.55|20.99|21.43|24.61|25.05|25.49|25.93|26.37|26.81|27.25|27.69
5000 19.16119.49]19.82|20.15|20.00(20.07|20.40(20.73|24.45|24.78|25.11|25.44 | 25.77|26.10|26.43|26.76
7000 19.04119.27[19.49|19.71]17.94[19.02|19.23[19.45|24.77 | 24.99|25.21|25.43 | 25.65|25.87 | 26.09 | 26.31
10000 19.15]119.25]19.35|19.44|21.05|20.74|20.84 | 20.94 | 24.56 | 24.66 | 24.76 | 24.85|24.95|25.05|25.16 | 25.26
L.S.D 459 | 0.56 | 0.64 | 0.52 | 0.53 | 0.66 | 0.68 | 0.70 | 0.71 ] 0.73 | 0.82 | 0.67 | 0.68 | 0.86 | 0.88 | 0.88 | 0.89

15 =First season 2™ = Second season
Table 2:- Effect of salinity levels on number of leaves during two seasons of 2011 and 2012.
No. of leaves

Treatment 1% season 2" season
PPM Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days
15 30 45 60 75 90 | 105 | 120 | 15 30 45 60 75 90 | 105 | 120
(Ct:ggwatze?f 18.33119.99(21.65|23.31|24.97 |26.63|28.29(29.95|41.61[43.94|45.60|47.26 |48.92|50.58 | 52.24|53.90
2000 18.67120.06|21.45|22.84|24.22|25.61|27.00|28.40|40.06 |42.39|43.78|45.17 |46.55|47.94 |49.33|50.73
5000 19.22120.55|21.88|23.21|24.54|25.87|27.20(28.53|40.19]42.52|43.85|45.18 |46.51|47.84 |49.17|50.50
7000 17.00[17.66|18.32|18.98|19.64|20.30|20.96|21.62|33.2835.61|36.27|36.93|37.59|38.25|38.91|39.57
10000 17.22]116.89]16.56|16.23|15.90|15.57|15.24 | 14.91|26.57 | 28.90|28.57 | 28.24 | 27.91|27.58 | 27.25|26.92
L.S.D 459 | 0.55|0.63 ]0.50|0.52|0.77 | 0.81]0.79|0.83|115|1.29 1 0.98|0.99 149|153 | 1.46 | 1.49

* = First season 2"7 = Second season
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Table 3:- Effect of salinity levels on the leaf area cm? during two seasons of 2011 and 2012.

leaf area cm”

Treatment 1% season 2" season

PPM Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days

15 30 45 60 75 90 105 120 15 30 45 60 75 90 105 120
Con 295 13.75 | 13.92 | 14.09 | 14.26 | 14.43 | 14.60 | 14.77 | 1494 | 17.27 | 17.44 | 17.61 | 17.78 | 17.95 | 18.12 | 18.29 | 18.46
2000 14.60 | 14.73 | 14.86 | 14.99 | 1512 | 15.25 | 15.38 | 15.51 | 17.84 | 17.97 | 18.10 | 18.23 | 18.36 | 18.49 | 18.62 | 18.75
5000 14.26 | 14.36 | 14.46 | 14.56 | 14.66 | 14.76 | 14.86 | 14.96 | 17.29 | 17.39 | 1749 | 1759 | 17.69 | 17.79 | 17.89 | 17.99
7000 14.57 | 14.65 | 14.72 | 14.79 | 14.86 | 14.93 | 14.99 | 15.06 | 17.39 | 17.47 | 17.54 | 17.61 | 17.68 | 17.75 | 17.81 | 17.88
10000 15.25 | 15.29 | 15.33 | 15.37 | 15.41 | 15.45 | 1549 | 1553 | 17.86 | 17.90 | 17.94 | 17.98 | 18.02 | 18.06 | 18.10 | 18.14
L.S.D ats% 044 | 049 | 040 | 040 | 050 | 0.50 | 0.51 N.S 032 | 0.32 | 032 | 0.33 | 0.33 | 0.33 | 0.33 | 0.33

1% = First season 2" = Second season
Table 4 :- Effect of salinity levels on total chlorophyll ( mg/g ) ( F.W ) during two seasons of 2011 and2012 .
Total Chlorophyll
Treatment 1 season 2" season

PPM Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days

15 30 45 60 75 90 105 120 15 30 45 60 75 90 105 120

Con 295 19.21 | 19.42 | 19.61 | 19.82 | 20.02 | 20.22 | 20.42 | 20.62 | 20.55 | 20.76 | 20.95 | 21.16 | 21.36 | 21.56 | 21.76 | 21.96
2000 19.05 | 18.73 | 18.41 | 18.09 | 17.77 | 17.45 | 17.13 | 16.81 | 20.39 | 20.07 | 19.75 | 19.43 | 19.11 | 18.79 | 18.47 | 18.15
5000 18.77 | 18.42 | 18.05 | 17.69 | 17.34 | 16.98 | 16.62 | 16.26 | 20.11 | 19.76 | 19.39 | 19.03 | 18.68 | 18.32 | 17.96 | 17.60
7000 18.63 | 18.13 | 17.64 | 17.14 | 16.63 | 16.13 | 15.63 | 15.13 | 19.97 | 19.47 | 18.98 | 18.48 | 17.97 | 17.47 | 16.97 | 16.47
10000 18.83 | 18.17 | 17.51 | 16.85 | 16.19 | 15.53 | 14.87 | 14.22 | 20.17 | 19.51 | 18.85 | 18.19 | 17.53 | 16.87 | 16.21 | 15.56
L.S.D ats% N.S 0.62 | 048 | 047 0.6 0.59 | 0.57 | 0.56 N.S 0.67 | 052 | 0.51 0.64 | 064 | 062 | 0.61

1% = First season

a

2" = Second season

F.W = Fresh weight
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Table 5 :- Effect of salinity levels on the ion leakage % during two seasons of 2011 and 2012.

lon leakage %
Treatment 15" season 2™ season
PPM Days Days Days Days Days Days Days Days Days Days Days Days Days Days Days Days
15 30 45 60 75 90 105 120 15 30 45 60 75 90 105 120
Con295 2746 | 27.79 | 2846 | 29.13 | 29.80 | 30.47 | 31.14 | 31.81 | 27.63 | 28.30 | 28.97 | 29.64 | 30.31 | 30.98 | 31.65 | 32.32
2000 2472 | 2497 | 25.64 | 26.31 26.98 | 27.65 | 28.32 | 28.99 | 2489 | 25,56 | 26.23 | 26.90 | 27.57 | 28.24 | 28.91 29.58
5000 23.42 | 2355 | 24.22 | 24.89 | 2556 | 26.23 | 26.90 | 27.57 | 2359 | 24.26 | 24.93 | 25.60 | 26.27 | 26.94 | 27.61 | 28.28
7000 22.74 22.91 23.58 24.25 24.93 25.60 26.27 26.94 22.91 23.57 24.24 24.91 25.59 26.26 26.93 27.60
10000 2146 | 21.62 | 2229 | 2296 | 23.63 | 24.30 | 24.97 | 25.64 | 21.63 | 22.30 | 22.97 | 23.64 | 24.31 2498 | 25.65 | 26.32
L.S.D .59 0.72 0.82 0.71 0.72 0.86 0.88 0.93 0.96 0.72 0.84 0.72 0.74 0.88 0.90 0.95 0.98
1 = First season 2" = Second season
Table 6 :- Effect of salinity levels on protein carbonyl group during two seasons of 2011 and 2012.
Protein carbonyl
Treatment 1% season 2™ season
PPM Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days
15 30 45 60 75 90 105 120 15 30 45 60 75 90 105 120
Con295 51.87 | 51.88 | 51.90 | 51.92 | 51.93 | 51.95 | 51.97 | 51.98 | 52.74 | 52.76 | 52.77 | 52.79 | 52.81 | 52.82 | 52.84 | 52.86
2000 52.00 | 52.05 | 52.10 | 52.15 | 52.20 | 52.25 | 52.29 | 52.34 | 52.87 | 52.92 | 52.97 | 53.02 | 53.07 | 53.12 | 53.17 | 53.22
5000 43.77 | 43.85 | 43.92 | 44.00 | 44.08 | 44.15 | 44.23 | 44.31 | 44.64 | 44.72 | 44.80 | 44.87 | 44.95 | 45.03 | 45.10 | 45.18
7000 50.82 | 50.92 | 51.01 | 51.10 | 51.19 | 51.29 | 51.38 | 51.48 | 51.70 | 51.79 | 51.88 | 51.97 | 52.07 | 52.16 | 52.25 | 52.35
10000 27.08 | 2713 | 2719 | 27.25 | 27.30 | 27.36 | 27.42 | 27.47 | 27.95 | 28.01 | 28.06 | 28.12 | 28.18 | 28.23 | 28.29 | 28.35
L.S.D ats% 1.47 1.64 1.27 1.27 1.52 1.53 1.64 1.65 1.49 1.66 1.29 1.29 1.56 1.55 1.67 1.68
1% = First season 2"7=Second season
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Table 7 :- Effect of salinity levels on Lipid peroxidation number during two seasons of 2011 and 2012.

Lipid peroxidation

Treatment 1 season 2" season
PPM Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days | Days
15 30 45 60 75 90 105 | 120 15 30 45 60 75 90 105 | 120

Con295 |0.182]0.199|0.216 | 0.234 | 0.252 | 0.269 | 0.285 | 0.301 | 0.194 | 0.211 | 0.228 | 0.246 | 0.264 | 0.281 | 0.297 | 0.314

2000 0.179 1 0.228 | 0.276 | 0.325 | 0.373 | 0.422 | 0.471 | 0.521 | 0.191 | 0.240 | 0.288 | 0.337 | 0.386 | 0.435 | 0.484 | 0.534

5000 0.182 | 0.238 | 0.295 | 0.352 | 0.410 | 0.468 | 0.525 | 0.581 | 0.194 | 0.251 | 0.308 | 0.365 | 0.423 | 0.480 | 0.537 | 0.593

7000 0.178 | 0.256 | 0.334 | 0.411 | 0.487 | 0.564 | 0.640 | 0.717 | 0.191 | 0.269 | 0.346 | 0.423 | 0.499 | 0.576 | 0.653 | 0.730

10000 [0.180 | 0.272 | 0.364 | 0.457 | 0.550 | 0.643 | 0.737 | 0.831 | 0.192 | 0.284 | 0.377 | 0.469 | 0.562 | 0.655 | 0.749 | 0.843

L.S.D ats% N.S |0.008 | 0.009 | 0.010 | 0.013 | 0.015| 0.019 | 0.020 | N.S | 0.008 | 0.009 | 0.011 | 0.013 | 0.016 | 0.019 | 0.021

1°" = First season 2" = Second season
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