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Abstract

Biosaline agriculture is considered as unconventiapgroach for sustainable use of marginal soilt @ffected soils
with poor drainage) and salt affected irrigatiortavaThese can be used for planting non-traditionabs such as halophytic
plants to overcome the serious shortage of fredbrvead conventional soil. To achieve the aforeibertl objectives, two
field experiments were carried around Qaroon |&egum Governorate, Egypt at the two successive grmaaason of 2011
- 2012 to study the effect of foliar application @fic, potassium or ascorbic acid in addition &sfr water as control on
vegetative growth and some physiochemical parasetEKochia indica grown under diluted saline water (Fresh water,
25% and 50%) from Qaroon Lake. Irrigation with 288tition significantly increased plant growth comga to fresh water
irrigation. Raising irrigation salinity levels up &% significantly increase the content of chlogph+b, proline, soluble
carbohydrates and osmotic potential values compardcesh water. On the other hand, the same tegatilecreased the
content of potassium and zinc in the shodKafica plant. However moderate saline irrigation i.e.98%enerally increased
crude protein content. All foliar spraying treatrtgesignificantly increased plant height, numbeb@nched/plant, leaf area,
shoot dry weight, root dry weight, chlorophyll a#bude protein, potassium and zinc as well asnigpaliolerance index) STI
and succulence values as compared with controtpl@m the other hand, foliar treatments decretis=dontent of soluble
carbohydrates, proline and osmotic potential valdes for the interaction effect of between salinggation and foliar
treatments, data show that the highest contentuafecproten % and photosynthetic pigments wererded inKochia
indica plants sprayed with 2% KN{nd irrigated with 25% Lake water, meanwhile @aprayed with 300 ppm Zn-EDTA
and irrigated with fresh water produced the higlzé@st content. Furthermore, plants sprayed witsHrevater and irrigated
with 50% Lake water produced the highest conterstofible carbohydrates and proline as well as dersca and osmotic
potential values. In conclusion, Foliar applicatieith potassium surpasses all the other treatmespecially under high
levels of saline irrigation.
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benefits ofKochia indica as feed for livestock [6] and as
solution for salinization [4].

1. Introduction
Throughout North African coastline, there are

extensive coastal salt affected deserts where seaiga
the only water available. Although growing cropssait
affected sandy soil and salty water is not a commo
prospect for most farmers, for saline agricultureytcan
complement each other. The disadvantages of sasidy s
for conventional crops become advantages whenesalin
water and salt tolerant plants are used.

Salt tolerant plants (halophytes) are highly evdlve
and specialized organisms. They have well-adapted
morphological, = phonological and  physiological
characteristics allowing them to proliferate in thigh
salinity conditions and offer a low-cost approaah t
reclaiming and rehabilitating saline habitats [1., Bhis
approach would lead to the domestication of wildt s
tolerant plants for use as forage crops [3, 4]. &as,
Kochia indica is a highly salt tolerant annual halophytic
forage plant grown well in coastal salt marsh iryfig
However, few forage halophytes have been domesticat
and hence special management practices for their
cultivation, adaptation and new agronomic traitsstrhe
developed and tested [5]. Many authors investigéted
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Currently, foliar-applied nutrients have limited etit
use for enhancement of stress resistance mechamsms
field crops. Nevertheless, the interactions betwelamt
nutrient levels and stress repair mechanisms axe no
being studied [7]. Foliar application of potassidoring
vegetative growth is one of these precautions. $3atm
is essential in maintenance of osmotic potentidh\aater
uptake and had a positive impact on stomatal ofosur
which increase tolerance to water stress [8]. Megeait
is involved in activating a wide range of enzymeteyns
which regulate photosynthesis, water use efficieacy
movement, nitrogen uptake and protein building [9].
While, zinc is an component of a number of
dehydrogenases, proteinases and peptidases, thus Zn
influences electron transfer reactions includingsth of
the Krebs cycle and hence affecting the plant’'srgne
production, also, zinc binding tightly to Zn-comtiig
essential metabolites in vegetative tissues, sadh Zn-
activated enzymes, e.g., carbonic anhydrase, whlays
a role in photosynthesis, is localized in the clasm and
chloroplasts and may facilitate the transfer of GH{TO
G for photosynthetic CO fixation [10].

Applying growth regulators especially ascorbic acid
can modify morphological and  physiological
characteristic of plant and may also induce better
adaptation of plant to environment which improve th
growth and yield. It plays a major role in cell @ion and
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cell differentiation and affect many other physmgital
and developmental processes in plants includingahpi
dominance, nutrient mobilization, chloroplast
development, senescence and improve yield and chemi
constituents of many crops and increasing the
photosynthetic pigments content [11]. Therefores th
investigation was undertaken to evaluate the efficy of
foliar application of zinc, potassium or ascorbaidato
reduce the harmful effect of salt stress on biomass
production, biochemical composition and salt talem

of Kochia indica plants, and develop a management
technique for productive use of halophytes grown in
saline habitats.

2. Materialsand Methods

Two field experiments were carried out at a private
farm around Qaroon lake, Fayum Governorate atwtioe t
successive summer seasons of 2011 - 2012 to #iedy
effect of foliar application of zinc (300 ppm Zn-EB),
potassium (2.0% KNg) or ascorbic acid (200 ppm) in
addition to fresh water as control on vegetativewgh
and some physiochemical parameters Kidchia indica
L) grown under diluted saline water irrigation (eBh
water, 25% and 50% of Lake water), analysis of
irrigation water are presented in table (1).Sedd&achia
were sown at 17 and 18" May in 2011-2012 seasons
respectively.

Table 1: Chemical analysis of diluted saline water
irrigation of Qaroon Lake (Average data of 2011 and
2012 seasons)

Characters Fresh 25% 50%
water

pH 7.69 8.13 8.42
EC (ds/m) 0.75 13.69 25.87
Na (mg/L) 5539  3265.36 6752.14
K (mg/L) 2.15 85.36 152.36
Cl (mglL) 128.36  4236.12 8256.26
Ca (mg/L) 8536  112.03 131.88
Mg (mg/L) 10.36  52.45 113.56

Experiment was laid out in split plot design with
three replicates (4x3 m distance between plaresB3b0
trees/fed., Saline irrigation treatments were ia thain
plots and foliar treatments were in the sub-pl@sp
irrigation was carried out every two days with the
specified treatment by mixing Lake water with fresh
water in one cubic meter plastic tanks

The initial physical and chemical characteristiés
the soil were determined according to [12], arenshin
Table 2. Nitrogen was applied in the form of ammaomi
sulphate (20.5% N) at the rate of 200 g/plant Phosps
fertilizers in the form of calcium super phosph&&%
P205) 200 g/plant and potassium as potassium selpha
(48% K20) , 75 g / tree. All agronomic practicesreve
followed as recommended for Kochia production iis th
district.

A representative vegetative plant sample was taken
after 210 days from sowing for each treatment ffoor
replicates for measuring plant height (cm), numbgr
branched/plant, leaf area (cm2), shoot dry weight (
root dry weight (g) and shoot/root ratio. Salt talece
index was calculated as total plant dry weight ivlet
from different seawater concentration comparedotal t
plant dry weight obtained from plants irrigatediwitesh
water, STI=[(TDW at Sx/TDW at S1)x100], whereas
STl=salt tolerance index, TDW=total dry weight,
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Sl=control treatment, Sx= X treatment (Sewtlial.,
2003) [13]. The following physiochemical measuretaen
were determined in the fresh leaves: chlorophylb a+
(mg/g fresh weight) according to Von Wettstein (Ip5
[14], proline (ug/g) according to Batesal.,(1979) [15],
osmotic potential were obtained from the correspund
values of cell sap concentration tables given bgeSu
(1960) [16]. Then the harvested shoots were draed t
constant weight at 70 C° to determined values of
succulence (ratio of fresh weight/dry weight) aciog

to Tiku (1979) [17], total nitrogen percentage adaug

to A.O.A.C. (1975) [18] and the crude protein cohten
was calculated by multiplying total nitrogen
concentration by 6.25. Soluble carbohydrates cdnten
determined by the method described by Dulmisi.,
(1956) [19]. The contents of potassium were deteeohi

in the digested material using Jenway flame photeme
as described by Williams and Twine ( 1960 ) [20hZ
was determined by the method described by A.O.A.C.
(1975) [18]. The obtained results were subjected t
statistical analysis of variance according to Snedand
Cochran (1982) [21] and the combined analysis of the
two seasons was calculated according to the metiiod
[22].

Table 2: Soil mechanical and chemical analyseh®f t
experimental sites (Average data of 2011 and 2012

seasons)
. Depth (cm)
Soil Characters 0-30 30-60
EC (m mohs/cm) 14.32 8.71
HCO3% 13.11 12.22
SO4% 99.65 68.57
Cl% 198.36 175.65
Ca (ppm) 78.12 75.91
Mg (ppm) 27.55 25.36
K (ppm) 1.78 1.71
Na (ppm) 287.69 235.69
pH 7.41 7.10
Organic C% 2.15 2.01
Sand (%) 22.12 23.01
Silt (%) 16.40 14..98
Clay (%) 61.48 62.01

3. Resultsand Discussion
3.1 Effect of salineirrigation on Kochia indica growth

Data presented in Fig (1) show that increasingeali
water concentration in the irrigation water to 25%
significantly increased plant height, number of
branched/plant, leaf area, shoot dry weight and dop
weight compared to fresh water, while increasing
seawater concentration in the irrigation water ab®%
significantly adversely affected the previous chtaes.
Similar results were obtained by Tawfé al., (2011)
[23] Such stimulatory effect of moderate salinity o
growth of some halophytic plants may be attributed
improved shoot osmotic status as a result of irse@a
ions uptake metabolism (Naidebal., 1995) [24]. On the
other hand, the reduction in growth and yield urfiigh
salinity levels could be due to reduction in
photosynthesis, disturbance in mineral uptake, eimot
synthesis or carbohydrate metabolism (Al-Garni, 00
[25]. He added that in most halophytic species gnow
decreases gradually with the increase of saltiratihe
culture medium above a critical threshold speddieach
species. In addition, Ashoat al., (2004) [26] attributed
the reduction in growth at higher salinity levelregluced
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turgor and high energy cost of massive salt secretnd
osmoregulation. Similar results were obtained bwfila

et al., (2013) who reported that low NaCl concentrations
stimulate growth of some halophytic species [4].

mPlantheight (cm) WNumberof branches/plant M Leaf area (cm2) M Shootdry weight (g) = Root dry weight (g}

250

200

150

100

50

0

[resh water 25% Lake water 50% Leke water

Fig 1: Effect of saline irrigation treatments dKochia indica growth.
(Combined analysis of 2011 and 2012 growing se3s@nSD 5%) Plant
height (cm): 6.21, Number of branches/plant: 313%f area ( cA): 6.24,
Shoot dry weight: 9.99, Root dry weight (g): NS.

3.2 Effect of foliar treatments on on some growth
parameter of Kochia indica.

Data presented in Fig (2) clarified that, all folia
spraying treatments significantly increased plagight,
number of branched/plant, leaf area, shoot dry lieagd
root dry weight. Moreover, potassium significantly
surpassed the other treatments. In this concernhdéi
et al., (2004) [27] attributed such enhancement effect of
spraying plants with Zn and K on growth might be
attributed to the favorable influence of these ieats on
metabolism and biological activity and its stimirdat
effect on photosynthetic pigments and enzyme dgtivi
which in turn encourage vegetative growth of plants
Moreover, Foyeret al., (1994) [28] stated that, the
stimulatory effect of ascorbic acid may be due t® i
substantial role in many metabolic and physioldgica
processes. They added that antioxidant defensensyst
rather than a single antioxidant, is responsible fo
protection in stressed plant. Our results arggieement
with those obtained by Thaloott al.,(2006) [29] and
Khanet al., (2006) [30] who stated that foliar application
of potassium or zinc increased yield of plants.

WPlzntheight (cm) mNumberof branches/plant  MLezfarea [cm2) W Shootdry weght ig) Root cry weight (g)

180

150

120

2.0%KNO3

Fresh water {control)

200 pom Ascorbic acid 3000pm Zn-ECTA

Fig 2: Effect of foliar treatments orKochia indica growth. ( Combined
analysis of 2011 and 2012 growing seasons). (LS PRt height (cm):
6.58, Number of branches/plant: NS, Leaf area f).cﬁ]58, Shoot dry
weight: 10.68, Root dry weight (g): NS.

3.3 Effect of interaction between salineirrigation and
foliar treatments on Kochia indica growth.

Data in Fig (3) revealed that, the interaction ket
diluted saline irrigation water treatment and folia
spraying of the different nutrients significantlffezted
plant height, number of branched/plant, leaf astmot
dry weight and root dry weight. However, foliar
application of K recorded the highest values for al
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studied parameters under 25% dilution saline water
concentration. On the other hand, the lowest valere
recorded in (control treatment) sprayed with frester

at the level of 50% Lake water irrigation. Similasults
were obtained by Tawfikt al., (2008) [31]. These results
coincide with those obtained by Khanhal., (2006) [30]
who stated that, Ascorbic acid alleviated the dglin
effects in some halophytic plants.

35 Effect of foliar treatments on biochemical
composition and some physiological aspects.

As for the foliar spraying treatments Table (4)ackzl
that foliar spraying with either Ascorbic acid, 2m K
generally increased the content of chlorophyll asrbde
protein, potassium and zinc as well as STI andwdance
values as compared with control plants.

The previous treatments decrease the content of
soluble carbohydrates, proline and osmotic potentia
values. These results are coincide with those oétaby
Khan et al., (2006) [30]. It is clear that foliar treatments
improved all the tolerance featurekdchia indica plants
and increase plant adaptation to saline irrigatibmese
results coincide with the results obtained by Thaicet
al.,(2006) [29] and Abd El aziet al., (2006) [38] who
sated that foliar application of either potassiumzimk
increased chlorophyll a+b, crude protein, potassamd
zinc .

mPlantheight (€m) M Numberof branches/plant  MLeafarea (cm2)  MShootdry weight (g) Root dry weight (g}

250

200ppm | 300ppm | 2.0%
Ascorbic | Zn-EDTA | KNO3

Fresh |200ppm | 300pam | 2.0%
water | Ascorbic | Zn-ZDTA | KNO3

Fresh  |200ppm | 300 ppm
water

(control) (contrl)

Fresh water

Fig 3: Effect of interaction between saline irrigatand foliar treatments
on someKochia indica growth ( Combined analysis of 2011 and 2012
growing seasons). (LSD 5%) Plant height (cm): 13.8Bimber of
branches/plant: 5.36, Leaf area ( cm2): 12.84, SHop weight: 18.65,
Root dry weight (g): NS.

25%Lake water 50%Lake water

3.4 Effect of saline irrigation treatments on some
physiochemical parameter of Kochia indica.

Data presented in Table (3) show that raising
irrigation salinity levels up to 50 % significantigcrease
the content of chlorophyll a+b , proline and so&bl
carbohydrates as well as succulence. On the ot h
the same treatment decreased succulence as wilkas
content of potassium and zinc. However moderaiaesal
irrigation i.e. 25 % generally increased crudetgro
content. Regarding the effect of diluted seawater
irrigation and foliar application on salt toleranmlex
(STI), It is evident that irrigating, idica plants with high
levels of saline water (50%) had the most deletsrio
effect on STI. In other words, the deleterious ffef
salinity on productivity increased with increasitige
level of salinity. Similar results were obtained Bgwfik
et al., (2011)[31]. In this respect, Murple al., (2003)
[32] suggested that both proline and soluble
carbohydrates act as compatible solutes under high
salinity levels. Kusakat al., (2005) [33] added that, the
observed increase in osmotic potential might be tue
the accumulation of inorganic solutes, several miga
components such as sucrose, glucose, quaternary
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ammonium compounds, and amino acids including
proline. He e al., (2005) [34] added that the
accumulation of sodium ions inside the vacuoles e
more negative water potential that favors wateakptoy
the cell and better tissue water retention undeh hi
salinity levels. Similar results were obtained bgwfik

et al., (2013) [4]. On the other hand, the depressingeffe
of salinity on potassium could be attributed to the
difficulty of its uptake due to competition withethigh

under high salinity levels predominantly due tousetl
stomatal conductance. The stimulating effect of enatk
salinity on protein accumulation of some halophytic
plants may be due to the increased synthesis tdicer
new sorts of proteins (Dubey and Rani, 1989) [36}. O
the other hand, the reduction in protein conterdeun
high salinity level may be due to the disturbannpe i
nitrogen metabolism, inhibition of nitrate absooptior
the decrease of the availability of amino acids and

concentration of sodium in the root medium. Lycasi®
(2005) [35] stated that the inhibition of photodyegis

denaturation of the enzymes involved in amino aeiad
protein synthesis (Sher Mohametdal., 1994) [37].

T able (3) Effect of saline irrigation treatmentssmme physiochemical parameteKathia indica. ( Combined analysis of 2011 and
2012 growing seasons )

Saline ?;‘gi Chlorophyll Soluble Proline ngﬁs'e#tm Zinc content Osmatic Salinity
irrigation SOntent a+b mg/g fresh carbohydrates content (mg/g dr (ppm) Succulence otential tolerance
treatment % wt. % (ppm) ?N?) Y pp p index (STI)

Fresh 8.41 6.07 31.72 281.55 13.77 37.73 375 6.85 103.65

water

0,
25v\/loalt_:rke 10.13 6.26 33.79 292.86 12.30 34.32 3.57 7.73 139.06

0,

50% Lake 8.16 6.32 35.64 376.17 11.66 30.67 3.30 8.28 95.88
water
LSD 5% 0.62 0.36 1.92 17.02 0.73 1.90 0.20 0.47 5.26

T able (4) Effect of foliar treatments on some physiochemical parameter of Kochia indica. (Combined analysis of 2011 and
2012 growing seasons)

Crude . Potassium -
. ! Chlorophyll Soluble Proline . . Salinity
tre';(t)Llwzrnts E(;r?ignr: a+b mg/g carbohydrates content (n(‘;o;teg: Zln(c cc:]:;ent Succulence O;r;nc;ti; tolerance
% fresh wt. % (ppm) w?) y pp p index (STI)
Fresh water
(control) 8.71 6.01 35.22 329.51 12.18 31.66 3.39 7.86 109.14
200 ppm
Ascor bic acid 8.81 6.12 33.72 321.55 12.47 32.72 3.50 7.71 113.22
300 ppm Zn- 8.98 6.33 33.29 310.99 12.55 39.00 3.60 7.52 111.85
EDTA
9.11 6.43 32.63 305.40 13.08 33.58 3.67 7.40 117.25
2.0% KNOs
LSD 5% 0.72 0.39 23.96 19.79 0.80 2.03 0.22 0.50 5.64
3.6 Effect of interaction between diluted Lake water Khan et al., (2006) [30], Thaloothet al.,(2006) [29] and

irrigation and foliar treatments on some physiochemical
parameter of Kochia indica.

Table (5) show that the highest content of crudsegin
and photosynthetic pigments were recordeld indica plants
sprayed with 2% KNO3 and irrigated with 25% Laketeva

meanwhile plants sprayed with 300 ppm Zn-EDTA and

irrigated with fresh water produced the highestziontent.
Furthermore, plants sprayed with fresh water amigated
with 50% seawater produced the highest contentohfbse
carbohydrates and proline as well as succulenceoanubtic
potential values. On the other hand, the treatnfehiar
potassium x fresh water gave the highest contepbte#ssium
and values of succulence. Similar results were indth by
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Tawfik et al., (2008) [31] who found that, foliar applicatioh o

nutrients has been reported to improve the crudsejor
content and counteract the effects of salt stress.

5. Conclusion

Kochia indica irrigated with seawater represent
considerable potential as crop plants. Their gromty be
stimulated by the presence of salts in the growgldiom. At
high salinity their growth is presumably limited byany
factors but mainly because an imbalance in nutrigoitike.
Increased research on the selection of halophyiecies

a

which have an economic utilization may enable the

rehabilitation and revegetation of salt-affectattagiven that
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the appropriate soil and irrigation management ppliad.
Foliar application with potassium, zinc or ascorlicid
positively affected all the growth and physiologjiceteria as
well as salt tolerance of the tested plants contpavéth
unsprayed plants (control). Foliar application witbtassium
surpasses the other treatment especially at higislef saline

irrigation. However, additional research to identithe
agronomic treatment for these plant species is itapb in
developing strategies for their use.

T able (5) Effect of interaction between salineirrigation and foliar treatments on some physiochemical parameter of Kochia
indica.(Combined analysis of 2011 and 2012 gr owing seasons)

Saline Eoliar Crr(;gi Chlorophyll Soluble Proline Pg;ﬁtm Zinc Osmotic tglzlr”;lr:ge
irrigation treatments gontent a+b mg/g carbohydrates content (mg/g dry content Succulence potential index
treatment % fresh wt. % (ppm) wt) (ppm) (STI)

inzzt‘r’fl‘)ter 8.23 5.79 32.13 291.51 13.25 34.97 3.53 7.08 100.00

Fresh :

water 200 pp;zidAscorb'c 8.35 6.00 31.83 286.50 13.56 36.19 3.75 6.90 104.89

300 ppm Zn-EDTA |  8.45 6.14 31.61 275.74 13.67 42.62 3.82 6.76 102.62
2.0% KNGy 8.61 6.37 31.31 272.46 14.58 37.14 3.01 6.66 107.10
inzzt‘r’g‘)ter 0.88 6.03 35.69 310.40 12.08 31.86 3.49 7.96 134.95
25% 200 ppm Ascorbic
Lake water e 10.02 6.14 33.65 294.21 12.22 32.84 3.51 7.87 137.90
300 ppm Zn-EDTA| 10.25 6.40 33.25 286.79 12.24 38.88 3.59 7.59 137.95
2.0% KNG 10.36 6.47 32.58 280.04 12.65 33.69 3.69 7,51 145.45
Fresh water
(control) 8.02 6.19 37.85 386.62 11.22 28.16 3.14 8.52 92.46
200 ppm Ascorbic
id 8.05 6.21 35.69 383.95 11.64 29.12 3.25 8.36 96.88
50% Lake acl
water
200 oom znepta| 82 6.44 35.01 370.44 11.75 35.51 3.39 8.21 95.00
ppm £n-
2.0 KNO, 8.35 6.46 34.00 363.69 12.02 29.90 3.41 8.02 99.19
. 0
LSD 5% 0.98 0.57 34.87 28.81 1.16 2.95 0.32 0.74 9.89
References nitrogen constituents and chloroplast componentstins

1- Waisel Y. 1972. Biology of halophytes. Academied3,
New York.

2- Flowers, T. J. and T. D. Colmer (2008): Salindlerance
in halophytes. New Phytologist 179: 945-963.

3- Gonzéalez, M. B., Fournier, J. M. , Ramos, J. anallBeh,
M. (2005): Strategies underlying salt tolerance
halophytes are present i@ynara cardunculus .Plant
Science , 168 (3): 653-659.

4- Tawfik, M.M., A. T. Thalooth and Nabila, M. Zak013):
Exploring Saline Land Improvement Through Testing
Leptochloa fusca and Sporobolus virginicus in Egypt.
Developments in Soil Classification, Land Use Plagni
and Policy Implications. Innovative Thinking of $oi
Inventory for Land Use Planning and Management of
Land Resources. 2013, pp 615-629.

5- Akhter, J. ; Murray, R. ; Mahmood, K. ; Malik, KA. and
Ahmed, S.(2004): Improvement of degraded physical
properties of a saline-sodic soil by reclamatiothviiallar
grass [eptochloa fusca). Plant and Soil, 258 (1/2):207-
216.

6- Youssef, A. M. (2009): Salt Tolerance Mechanisims
Some Halophytes from Saudi Arabia and Egypt. Res. J.
Agric. & Biol. Sci., 5(3): 191-206

7- Lavon, R., Salomon, R., Goldschmidt, E.E. (19%ject
of potassium, magnesium, and calcium deficiencies o

n

60

leaves. J. Amer. Soc. Hort. Sci. 124:158-162.

8- Epstein, E.( 1972): Mineral Nutrition of PlanBrinciples
and Perspectives. New York: Wiley. USA.

9- Nguyen, H. T.; Nguyen, A. T.; Lee, B. W. and Sehau, J.
(2002): Effects of long-term fertilization for cass
production on soil nutrient availability as measlby ion
exchange membrane probe and by corn and canola
nutrient uptake. Korean J. of Crop Science. 47,1(®-
115.

10- Srivastava, N.K.,( 2006): Influence of micramemnt
availability on biomass production @ineraria maritima.
Indian J. Pharm. Sci, 68: 238-239.

11- Pignocchi, C. and C. H. Foyer (2003): Apoplastic
ascorbate metabolism and its role in the regulatiocell
signaling. Curr Opin in Plant Biol., 6:379-389.

12- Klute,A.(1986): “Methods of Soil Analysis”"®ed. Part
1: Physical and mineralogical methods. Part 2 : Gtem
and Microbiological properties. Madifon, Wesconsin,
USA.

13- Seydi, A.B. ;Hassan, E. K. and Yilmaz, Z.A. (3RO
Determination of the salt tolerance of some barley
genotypes and the characteristics affecting toteran
Turk. J. Agric. 27 : 253-260.



Journal of Environmental Treatment Techniques

2013, Volume 1, Issue 1, Pages: 56-61

14- Von Wettstein, D. (1957): Chlorophyll latalfakén und
der submikroskopische formuechsel der plastiderpeE
Cell Res., 12 : 327 — 433.

15- Bates, L.S.; Waldrem, R.P. and Tear, L.D. (19R2)pid
determination of proline for water stress studi®ant and
Soil, 39: 205 — 207.

16- Gusev, N.A. (1960): Some Methods for StudyirignP
Water Relations, Akad. of Sciences Nauke U.S.S.R.,
Leningrad.

17- Tiku, G.L. (1979): Ecophysiological aspectshafophyte
zonation Plant and Soil, 43 : 355.

18- A.O.A.C. (1975): Official Method of Analysis 2
Association Official Analytical chemists, Washingio
D.C. (U.S.A).

19- Dubois, M.; Gilles, K.A.; Hamilton, J.; Rebes, &d
Smith, F. (1956): Colourimetric method for deteration
of sugar and related substances. Anal. Chem., Z8: 35

20- Williams CH, Twine JR (1960) Flamephotometric noet
for sodium, potassium, and calcium.

Modern methods of Plant Analysis 5:3-5. Springeriag
Gottingen-Heidelberg

21- Snedecor, G. W and Cochran, W.G. (1982): Silst
Methods ¥ ed., lowa state Press lowa, USA.

22- Steel,R.G.D. and Torrie, J.H. (1980): Prinaplend
procedures of statistics. Mc Crow-Hill Book Co.,Inc.,
New York, Toronto, London.

23- Tawfik, M. M., E. M. Abd El Lateef, Amany, A Baland
M. Hozyn (2011): Prospect of biofertilizer inocudat for
increasing saline irrigation efficiency. Res. J. ridg&
Biol. Sci., 7(2): 182-189.

24- Naidoo, Y.; Jahnke, J. and Von Willert, D.J0%4%): Gas
exchange responses of thg gtassSporobolus virginicus
(Poaceae) to salinity stress. Biology of Salt Taiera
Plants, 121 — 130. Karachi, University of Karachi.

25- Al-Garni,S M. S. (2006) : Increasing NaCl- galterance
of a halophytic plant Phragmites australis by msiuaal
symbiosis. Amirican-urasian J.Agric.&Environ.Sd.,(2)
:119-126.

26- Ashour, N.I. ;Batanouny,K.H.;Thalooth,A.T.; Z&dM.
and Tawfik, M.M.(2004): Response bfedicago sativa
and some halophytic forage plants to irrigation hwit
diluted seawater. 1: Effect on some physiological
aspects.Bull.NRC. 29 (4): 361-377.

27- Michael, T.; Walter, T; Astrid, W.; Walter, Mijeter, G.;
Maria, S. J. and Domingo, M. (2004): A survey ofido
mineral nutrient concentrations &finus canariensis at
field plots in Tenerife. Forest Ecology and Managatn
189(1-3) 49-55.
28- Foyer, C.H., Descourvieres, P., Kunert, K11994):
Protection against oxygen radicals: an importariéerdse
mechanism studied in transgenic plant. Plant, Cetl a
Environment 17, 507-523.

29- Thalooth, A. T. ; Tawfik, M. M. and Magda, H.dlamed
(2006): A comparative study on the effect of folia
application of zinc, potassium and magnesium @,
yield and some chemical constituents of mungbeantsl
grown under water stress conditions. World J. AdBci.

2 (1): 37-46.

30- Khan, M.A.; Ahmed, M. Z and Hameed,A. (2008{eEt
of sea salt and L-ascorbic acid on the seed getioinaf
halophytes. Journal of Arid Environments 67 (20885—
540

31- Tawfik, M. M. , Magda, H. Mohamed and El-Habias
S. F. (2008): Optimizing management practices for
increasing the efficiency of using seawater asradting
methods of irrigation . Egypt. J. Appl. Agric. Re%.(2):
253-267.

61

32- Murphy, L. R. ; Kinsey, S. T. and Durako, M,(2003):
Physiological effects of short-term salinity chasigen
Ruppia maritima. Aquatic Bot., 75 (4): 293-309.

33- Kusaka, M. ; Ohta, M. and Fujimura, T.(2005):
Contribution of inorganic components to osmotic
adjustment and leaf folding for drought tolerancgeéarl
millet .Physiol. Plant., 125 (4): 474-489.

34- He, C. X. ; Yan, J. Q. ; Shen, G. X. ; Fu, L.;Holaday,

A. S. ; Auld, D. ; Blumwald, E. and Zhang, H.(2005):
Expression of an Arabidopsis vacuolar sodium/proton
antiporter gene in cotton improves photosynthetic
performance under salt conditions and increasesr fib
yield in the field. Plant and Cell
Physiology, 46 (11): 1848-1854.

35- Lycoskoufis, I. H. ; Savvas, D. and Mavrogiaoojos,
G.(2005): Growth, gas exchange, and nutrient status
pepper Capsicum annuum L.) grown in recirculating
nutrient solution as affected by salinity imposedalf of
the root system. Scientia Horticulturae, 106 {2)7-161.

36- Dubey, R.S. and Rani, M. (1989): Influence of NaCl
salinity on growth and metabolic status of proteamsl
amino acids in rice seedlings. J. Agron. Crop S6R 1
97.

37- Sher-Mohamed; Sen, D.N. and Mohamed, S. (1994):
Seasonal variation in sugar and protein contents of
halophytes in Indian desert. Annals of Arid Zong,(3):
249 — 251.

38- Abd El Aziz,,Nahed . Mazhar. Azza, A.M.and Editha,
E.(2006): Effect of foliar spraying with Ascorbicid on
growth and chemical constituents Khaya senegalensis
grown under salt condition. American-urasian
J.Agric.&Environ.Sci. 1 (3) :207-214.



