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Foliar selenium application to improve the tolerance of eggplant grown under salinity stress conditions
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ABSTRACT

Sea level rise is one of the most risky climatengeaimpacts under Egyptian conditions to increasesalinity of
northern Delta. Increasing the tolerance for silim current and future crops is strongly desieablThe current
experiment was carried out in the experimentalistaat Agriculture Research Center, Egypt, durihg summer
seasons of 2014 and 2015, to evaluate the effestlehium foliar applications (0, 5, 10, 20, 30 |N&SeQ) on
eggplant grown on a sandy soil and irrigated witfecent concentrations of saline water (0, 30, $20 mM NacCl).
The results showed that the Se supplement with MOsphowed the best effects on vegetative growth yiattl of
eggplants under different salinity levels of irtiga water. Increasing salinity resulted in inciegN and P contents in
the leaves and fruits of eggplant, but K decreased result of some sort of antagonism with Naspite of that, N, P
and K contents in leaves and fruits increased initreasing Se supplements up to 20 pM to be aehigbncentrations
then decreased. Regarding K/Na ratio in leavesfrémment of EC13.5 dS rit without Se supplements gave the
lowest value (0.52); treatment of Se 30 uM undeni NaCl irrigation water gave the highest one (). 7Also,
chlorophyll contents in plant leaves increased vifiitreasing salinity level of irrigation water, bdecreased with
increasing Se supplements. Regarding the prolingeats in fresh leaves, the treatment of B85 dS it without Se

supplements gave the highest value (51 figlout the lowest one (30.9 mg)gwas observed with control treatment.
Keywords: Sea leve rise, Salinity stress, Selenium supplements, Eggplant, proline content.
1. INTRODUCTION

Egypt is very dependent on natural resources tteatanerable to climate change. A large portiorthaf arable

land in Nile Delta is particularly exposed to sewel rise.Nicholls et al.[1] estimateda mean value of 1 meter global

sea level rise by the year of 2100 which would gige to a 0.37 meter sea level rise at the Nilead&his, combined
with a non climate induced subsidence of the Nigt@®of 0.38 meters would result in the movemerthefshoreline to
the current 0.75 meter contour and a 5 percentdbdsgyptian agricultural land by the year of 20®@inly at the

coastal area of Nile Delt&l-Raey et al[2] suggestedand losses of 12 to 15 percent of Egypt’'s curegable land for

a one meter sea level rise. Due to salinizationsaadvater intrusion, the agricultural activitied We difficult below an
elevation of 1 meter.

Salinity is an abiotic stress to limit plant grow8], and is becoming a serious agricultural problespecially at
arid and semi-arid zones, where 20-30% of the iarsgriously damaged by salt [4]. High salt coniuns in the soil
drastically reduce the yields of a variety of ptamtorldwide [5]. However, in Egypt, the saline afdinage water is
one of the main waster resources for agricultureickv caused degradation of the soil and adverdédgtaon plant
production [6].

Eggplant Solanum melongena L.) is a traditional vegetable crop in many tr@icsubtropical and Mediterranean
countries. Eggplant is classified as a salt modbragensitive vegetable [7Bresler et al.[8], on the other hand,

classified it as salt sensitive vegetable. Thied#nce in its tolerance classification could blatesl to differences in
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used varieties or cultivars and study environmeoteiditions.Unlukara et al[9] found a threshold value of salinity

lower than 1.5 dS thand a slope value of 4.4% on eggplant. Such autlsts reported a decrease in plant water
consumption due to salinity with a decrease sldpz 9.

Proline could accumulate in many plant species umadbroad range of stress such as water shortagieitys
extreme temperatures and high light intensity. iReols considered to be a compatible solute. Itguts folded protein
structures against denaturation, stabilizes celinbmanes by interacting with phospholipids, funcsiars a hydroxyl
radical scavenger and serves as an energy andyemtrsource. However, the contribution of prolineoemotic
adjustment and tolerance of plants exposed to onfable environmental conditions is still contrasial [10]. The
metabolic effects of osmolyte accumulation may, é&esv, be equal or even more important than théér iroosmotic
adjustment, since stress-regulated changes innpraiynthesis and degradation may also affect esipre®f other
genes, ensuring that the genetic response to stresgpropriate to the prevailing environmenta¢ssérconditions [11].
Proline could accumulate in leaves and roots ttept@gainst the osmotic pressure under salt Jtt@8%s

Although selenium (Se) is not considered an esaemtitrient for plant growth, it is a vital elemdot human and
animal nutrition in trace amounts [13]. Howeveiat containing 1 mg Se Rgdry weight (DW) may lead to chronic
Se poisoning in humans and animals, and one-tigestion of plant material containing 1,000 mg Sé RyV can lead

to acute Se poisoning and death [84]it is shown from the conducted experiments (inéwy toxic for human and

animals fed with these plantsSelenium is a constituent of seleno-proteins, yranwhich have important functions,

including antioxidant protection, energy metaboliand redox regulation during transcription and gexgression [15].
Selenium supplementation to plants enhance theuptioth and quality of edible plant products, by reesing
antioxidant activity of plants, as shown in teavlesa[16], and rice [17]. Foliar application of sglem was shown to be
several times more efficient than application iih fatilizers [18], but strongly dependent on sprg conditions. Also
[19] showed that foliar spray gave a high recovery. Hane[20] found foliar application to be less eifict than
application to soil at planting.

Thus, the main objective of this study is to eviduthe protective effect by foliar application aflenium
supplements (0, 5, 10, 20, 30 uM,SaQ) on eggplant (vegetative growth, yield, prolinel@aome elements content)

grown on a sandy soil and irrigated with differeahcentrations of saline water (0, 30, 60, 120 mACN.

2.MATERIALSAND METHODS



70
71
72
73
74

75

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

99

100
101

102
103
104
105
106
107
108
109

The current experiment was carried out in the drpmntal station at the Central Laboratory for Agtiaral
Climate (CLAC), Agriculture Research Center (AREgypt, during thesummer seasons of 2014 and 2 The
climatic data at Dokki site during the studied sessof 2014 and 2015 were shown in Figu; these data collected

from automated weather statiatiocated at the sit
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Figure 1. Climatic data at Dokki site during the studied seasons of 2014 and 2015 100

2.1 Plant materials
Eggplant Golanum melongena L. cv. Baladi) seeds were sown on™ and 18 January of 2014 and 201

respectively, in polystyrene trays. After the fiftue leaf stage (" and 28 February, respectively), the eggpl:
seedlings were transplanted into bedding systesaady soil
2.2 System materials

Open system of sandy sdilom Siwa oasis- Matroh governorateTypic Torripsamments, was used and the
physical and chemical characteristics of the seiteisted in Table 1. The system bed performebricks on cemer
base (60cm width x 25cm height X5t length. The final plant spacing was 50cm in the row andm@g-between.
Black polyethylene (1mm) was uséal createthe main gully which was filled by the soA layer of -3cm of gravel

takes a place in the bottom of gully bin for leachthe drenage water easily.
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No organic matter or manure was applied to thetsodvoid the effect of organic matter on the sglilmpacts

under the investigated different treatme

Different salinity irrigation water levels were pped via submersible pun(110 watt). A plastic tank 120 L (ot
per each bin system) and submersible pump (onegmr tank) were used to pump the nutrient solwdiwh different
salinity irrigation water levels via polyethylenge (16mm) with 2 liters per hour dripper. The iient solution [21]
was adjusted by using EC meter to the required (@8 dS n™) in all treatments. The fertigation was programrte

work 2 -4 times/day and the duration of irrigen time depended upon the season.

Table 1. Some physical and chemical characteristics of the studied soil

Particle size distribution, % Soluble cations, meq1

Sand 97.5 ca 3.40
Silt 1.50 Md* 3.50
Clay 1.00 N& 1.50
Texture class Sandy K* 0.60
CaCQ, % 5.80 Soluble anions, meg'L

OM, % 0.05 cQ” 0.00
CEC, cmolc kg 9.30 HCQ?* 3.20
pH (1:2.5 soil:water suspensit 8.19 Cl 4.10
ECe, dS rit 0.90 Sle 1.70

2.3 Investigated treatments
The application of different treatments, after 2ek& of transferring the eggplant seedlings, wadiegpThe

study investigated the effects of different selemi(Se) concentration<0, 5, 10, 20, 30 pM MSeQ) as foliar
application on eggplant cultivated under differsaline irrigation water level0, 30, 60, 120 mMNaCl) on the studied

soil. The EG, concentations and Se supplements were applied accordifPt 23, 24, 25

Eggplants were harvested or"2ehd 1™ June 2014 and 2015, respectivelyhe collected samples wi dried at

70°C in an air forced oven for 48hrand the digested by KHBO,/H,0, mixture according to the method describe:

26] and kept for theslementdetermination
2.4 Experiment design
The experimental design was a split plot with Jicapes. Each experimental plot contained 10 plafite saline

irrigation levels were assigned as malots ancSe concentrations as sub-plots as Figutei@rates

13.5dSm-1)

dsm-1)

dsm-1)

tap water,
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Figure 2. The layout of experimental design
2.5 M easurements
The vegetative and yield characteristics besidectiemical analysis of eggplants were measureollas/$:
- Plant height (cm), before starting the floweringgst
- Number of leaves per plant, before starting thevélong stage
- Fresh weight of total fruits per plant (g/plant)
- Number of fruits per plant
- Chlorophyll content in leaves, SPAD:
Total chlorophyll of the fifth mature leaf from tepas measured using Minolta chlorophyll meter Spadl-
- Proline content in 0.5 g of fresh leaves, at hdrves
Proline content can increase upon exposure of plamtdrought, salinity, cold, heavy metals, or @@rtpathogens.
Thus, determination of proline levels is a usefgay to monitor physiological status and to ass#sss tolerance of
higher plants. Proline content was determined aliagrto the method of2[/] modified by R8], and was expressed as
mg g* fresh weight (FW).
- Total N, P, K and Na contents in leaves and frait$)arvest:

Total nitrogen in plant was determineding Kjeldahl method according to the proceddescribed by 46]; total

phosphorus was determined using spectrophotometarding to [29] and both total potassium and swodin plant

wasdeterminedising Flame photometas described by [30].

Statistical analysis was performed using the aimlgé variance adopting a SAS software package .[31]

Significance among treatments was evaluated usurgén’s approach £9.05).

3. RESULTSAND DISCUSSION
3.1 Vegetative growth and yield of eggplants

Data in Table Zhowed that the plant height was different under dtudied treatments, with decreasing along
increasing irrigation water salinity. However, thlant height increased with increasing Se supplésnétegarding the
interaction between irrigation water salinity anal stipplements, the irrigation with tap water an@@@M were found
to give the highest plant; the irrigation watertwiG, 13.5 dSrit and Se 0 uM gave the lowest one. Also, number of
leaves per plant went hand by hand with the previmdings on the plant height.

The total fruit fresh weight and the number of fsyper plant (Table 2) were agreed with the findiog the plant
height and number of leaves per plant. Generdily,Se supplement with 20 puM showed the best eftectgegetative
growth and yield of eggplants under different iatign water salinity treatments, with higher effémt irrigation with
tap water and decreased with increasing salinityrigation water. These findings may be due tQ: $& 20 uM is
suitable to counter act salinity problems inside gtant. (2) The vegetative growth and yield of gggts decreased

with increasing salinity in irrigation wateiKabata-Pendias and Pend[82] mentionedthatthe mean Se content in clay

soils was 0.29 mg Khand in coarse mineral soils 0.17 mg*kand in plantSe at 10 ppm DW is considered as

phytotoxic.Yassen et al. [25] reported that Se interactigh plants depended on its concentration. At loveges, Se

stimulated growth of ryegrass seedlings, while igh hdoses it acted as pro-oxidant reducing yieldd aducing

metabolic disturbancesTerry et al.[13] found that there was a small decrease in shoot accumulatioBeofvith
5




181 increasing salt levelUnlukara et al[9] addedthat vegetative dry weight of the eggplants de@éagith increasing soil

182 | salinity and with fruit yield being more sensitive.

Table 2. Effect of irrigation water salinity and selenium supplements on aver age vegetative growth and yield of
_eggplants during the two studied seasons
Selenium concentrationuM (B)

Salinity levels,

ds ni* (A) Se0 Ses Se 10 Se20 Se30 Mean (4)
| Plant height, cm
| EC,=0.75 55.2 g 59.7 d 62.1¢c 71.7a 65.0b 62.7 A
| EC,=3 52.3h 57.0 61.2¢ 64.7b 61.3c 59.3B
| EC=7 45.3 ] 49.7 i 58.0 60.3cd 58.0e 543C
| EC,=135 35.01 43.7k 45.7 | 56.09 52.7h 46.6D
Mean (B) 47.0D 52.5C 56.7 B 63.2A 59.3B
‘ No. of leaves/plant
| EC,=0.75 68.3 i 72.8h 84.0 f 128a 113D 93.2A
| EC,=3 62.7 k 72.0h 76.79 98.3d 10lc 82.1B
| EC=7 60.3 | 63.7 k 67.71 100c 87.0e 75.7C
| EC,=135 59.31 63.3k 66.3 ] 83.0f 72.3h 68.9D
Mean (B) 62.7E 68.0D 73.7C 102A  933B
‘ Fruit fresh weight, g/plant
| EC,=0.75 1149e  1222d 1342 ¢ 1686a 1475b 1375A
| EC=3 748 h 880 g 1019 f 1125e 1036 f 962 B
| EC=7 517 k 597 675 8509  734h 675C
| EC,=135 356 m 4331 513 k 573k 544k 484D
Mean (B) 693D 783C 887 B 1058 A 947B
‘ No. of fruits/plant
| EC,=0.75 19.5d 20.0d 21.0c 244a 220b 214 A
| EC,=3 14.7 h 15.7 g 17.3f 184e 17.0f 16.6 B
| EC=7 11.7 11.8 12.3 14.7h 13.8h 12.8C
| EC,=135 9.15 k 9.60 k 10.8 10.8j  11.2] 10.3D
| Mean (B) 13.8C 14.3C 15.3B 17.1A 1608

183 # Each value is the mean of 6 replications

184  This is a factorial experiment from two factorslirsty levels (A), selenium concentrations (B) insgilt plot design,
185 letters A B C D among the main factors, letters@db ... among the interaction between the two fac(é~B), and
186  different letters means significant.

187

188 | 3.2N, P andK contentsin leaves and fruits of eggplants

189 Data in Table 3 showed the effect of irrigationhwialine water on N, P and K contents in leavesggplants
190 | under Se supplements, compared with the contrah@ut any treatments). Increasing salinity resuitechcreased N
191 and P contents in the leaves, but decreased K. #ijndy P and K contents in leaves increased witheasing Se
192 | supplements up to 20 uM then decreased with higbrecentrations. Regarding the interaction betwesggation water
193 salinity and Se supplements, Se 20 uM with alingaliater treatments generally gave the highesevafilN, P and K

194 contents in plant leaves; almost all saline watsattments without Se supplement gave the lowest. one
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Table 3. Effect of irrigation water salinity and selenium supplements on average N, P and K contents of eggplant
leaves during the two studied seasons

Selenium concentrations, uM (B)

Salinity levels
. ! Mean (A
ds nmi' (A) Se 0 Se5 Se 10 Se 20 Se 30 )
%N
EC,=0.75 2.801 3.36 k 3.50] 434 e 3.78 h 356D
EC,= 3 3.78 h 3.76 h 3.64i 4.48 d 3.99¢ 3.93C
4 4, 4 4,
48 g’g 22 90 01
EC=7 d f c g 449B
5. 49 4, 5. 4,
EC.,= 88 4'C 90 32 20
13.5 a c b f 5.05A
4. 4. 4. 4.
Mean 24 4.2 o7 76 00
(B) B 3B C A c
%P
EC,=0.75 0.61h 0.62h 0.659g 0.70f 0.659g 0.65C
EC,= 3 0.64 g 0.67 f 0.69 f 0.75e 0.68 f 0.69C
EC,=7 0.69 f 0.74 e 0.79d 0.82c 0.76 e 0.76 B
EC,= 135 0.81c 0.86 b 0.87b 0.93 a 0.86 b 0.87A
Mean (B) 0.69D 0.72C 0.75B 0.80A 0.74B
% K
EC,=0.75 1.62e 1.81c 1.94b 1.84c 1.70d 1.78 A
EC,=3 1509 1.77c 1.79¢c 1.62e 1.65e 1.67B
EC=7 1.261i 157 f 1.58 f 2.20 a 1.58f 1.64B
EC,= 135 1.09k 1.16 ] 1.23i 1.40 h 1.53¢g 1.28C
Mean (B) 1.37D 1.58C 1.63B 1.77 A 1.62B

# Each value is the mean of 6 replications
This is a factorial experiment from two factorslirsigy levels (A), selenium concentrations (B) inspilt plot design,
letters A B C D among the main factors, letters@d ... among the interaction between the two fac{é<B), and

different letters means significant.

Regarding the fruits of eggplant, data in Tablehdveed the effect of irrigation water salinity on R,and K
contents under Se supplements which have simiéadg with those of plant leaves. Increasing N arabrients in
leaves and fruits of eggplant with increasing $gliof irrigation water may be due to increase #émeino acids inside
the plant with increasing the stress; amino acide &teract with phospholipids to adjust the odmgtotential
according to [33]. Also, they reported that Se haudgh ability to induce antioxidant and hormondpele in the plant.

Yassen et al. [25] found that foliar applicationSd on potato plants increased % N, P, K and pratentents in the

yield of tubersDecreasing K content with increasing salinity ofgation water, on the other hand, may be due ¢o th
increase of NaCl concentration; Neontent increased in leaves and fruits indicatimat the eggplant (which has a

glycophytic reaction) could not control uptake ai'fB4]. Kong et al.[15] reportedthat the major influences on Se

uptake by plants were soil pH and salinity; @hich inhibit uptake by affecting plant metabolisin general,
increasindN, P and K contents in leaves and fruits of eggptgrincreasing foliar Se supplements under iriagatvith
saline water may be due to the role of Se in irgirgpantioxidant activity of the plant to face 8teess.
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Table 4. Effect of irrigation water salinity and selenium supplements on average N, P and K contents of eggplant
fruitsduring the two studied seasons

Salinity levels, Selenium concentrations, pM (B)
ds i (A) Se0  Se5  Seld  Se20  Se30 Mean (A)

%N
EC,=0.75 238k 241k 2.52] 2.55] 294 ¢ 256 C
EC,= 3 240k  257i 2.68h 3.10f 3.02j 275C
EC,=7 350d 3.08f 3.06 f 3.22e 361c 329 B
EC,= 13.5 3.96a 394b 3.20e 3.50d 3.94b 371 A
Mean (B) 3.06B 3.00C 287D 3.09B 3.38A

%P
EC,=0.75 0.48i 0.51h 0.54 ¢ 0.57 f 0.51h 0.52C
EC,=3 055g 0.60e 0.62e 0.68c 0.65d 0.62C
EC=7 0.61le 0.65d 0.68 c 0.73b 0.69 c 0.67B
EC,= 135 0.67c 0.72b 0.73b 0.79 a 0.72b 0.73A
Mean (B) 0.58 D 0.62C 0.64 B 0.69 A 0.64 B

%K
EC,=0.75 1.161 1.19i 1.24¢g 160b 1.57b 1.35A
EC,~=3 1.11i 1.14i 1.23 hi 1.52c 1.52c 1.31B
EC~=7 1.06j 1.16i 1.21i 1.67 a 1.48d 1.32B
EC,= 135 0.99 k 1.06 j 1.17i 1.33f l41e 1.19C
Mean (B) 1.08 D 1.14C 121B 153A 150A

# Each value is the mean of 6 replications
This is a factorial experiment from two factorslirsity levels (A), selenium concentrations (B) inspilt plot design,
letters A B C D among the main factors, letters@adb ... among the interaction between the two fac(é~B), and

different letters means significant.

3.3 Some stress markersin leaves of eggplants

Data in Table 5 showed that chlorophyll contenplemt leaves increased with increasing salinitirrigation water,
but decreased with increasing Se supplements,fisgni decrease in the treatment of Se 20 uM bé&mgd under
irrigating with tap water. Increasing chlorophybirgent in plant leaves indicates that plant sufféfrem saline stress
compared to the control (irrigation with tap watdt)may be due to a reduction in extension growtber saline stress,

increased leaf thickness and its color became dankgch gave high readings with SPAIXhattab [35] studied the

metabolic and oxidative responses associated witbseire of rocket plant€Efuca sativa L.) to different levels of Se
(0, 5,10, 100, 1000, 2000 and 30@d of sodium selenate) for 10 days. He found thatu®¢o 10uM enhanced the

growth and levels of chlorophylls, sugar and amioads. However, high levels of Se (100 and up) exert toxic

effects. Germ et al. [36] reported that Se protkctdoroplasts during stress.

Regarding the proline content in plant fresh leadesa alsshowed that proline content increased with incregsi
salinity of irrigation water (indication of stres§ut decreased with increasing Se supplements a@dio the control.
The treatment of EC13.5 dS rit without Se supplements gave the highest valueaine content (51 mg1, control
treatment being the lowest one (30.9 Y. @hese findings agreed with those obtained by f88arding the effect of
Se on proline content in cucumber seedlings gromdeusaline conditions. They explained the accutimaf proline
in plant under the stress by increasing biosynshesiinhibition of proline degradation. Nowak [22ported that Se

enhanced the salt tolerance of cucumber seedlyngsdbecting the cell membrane against lipid pedatbn. However,
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he explained the growth-promoting effect of low @mcentrations (5 and 1M) under saline conditions due to the
antioxidative activity of Se, increase in prolireeamulation and/or decrease in content 6fi@ls in the shoots tissues.

Table 5. Effect of irrigation water salinity and selenium supplements on some stress markersin eggplant leaves
during thetwo studied seasons

Salinity levels Selenium concentrationuM (B)

ds ni' (A) Se0 Se5 Sel0 Se20  Se30 Mean (A)
Chlor ophyll content, SPAAD
EC,=0.75 51.31 535k 54.2 ] 55.2i 55.1i 539C
EC,=3 61.2d 59.3f 56.4 i 55.3i 57.7h 58.0C
EC~=7 62.3b 60.7 e 60.5e 57.7h 58.9¢ 60.0B
EC,= 13.5 65.4 a 62.5b 60.3 e 59.5f 61.7c 61.9A
Mean (B) 60.1A 50.0B 579B 56.9C 58.4B
Proline content, mg g* FW
EC,=0.75 309n 323 m 36.0 | 36.3 k 36.5] 344D
EC,=3 453 ¢ 42.1h 40.1i 453 g 455 f 43.7C
EC~=7 47.7b 45.7 e 45.4 ¢g 457 e 47.4 c 46.4B
EC,= 135 51.0a 50.9a 459d 474 c 47.8b 48.6 A
Mean (B) 437B  428C 419D  437B  443A
K/Naratio

EC,=0.75 141e 1.47d 154 c 1.65b 1.71a 1.56 A
EC,=3 0.95i 1.03 h 1.03 h 1.08¢ 1.14f 1.05B
EC,=7 0.86j 0.88] 0.94i 0.98 | 0.89] 091C
EC,= 13.5 0.52m 0.77k 0.78 k 0.88] 0.711 0.73D
Mean (B) 094 E 1.04D 1.07C 1.15A 1.11B

# Each value is the mean of 6 replications
This is a factorial experiment from two factorslirsigy levels (A), selenium concentrations (B) inspilt plot design,
letters A B C D among the main factors, letters@d ... among the interaction between the two fac{é<B), and

different letters means significant.

Data in Table 5 showed values of K/Na ratio in Esef eggplants as an important indicator on gglistress. K/Na
ratio decreased with increasing salinity of irrigatwater, but increased generally with increasBeg supplements.
Regarding the interaction betweémigation water salinity and Se supplements, treatment of EC 13.5 dS nt
without Se supplements gave the lowest value ofakidtio (0.52), the treatment of Se 30 uM undégation with tap

water being the highest one (1.7Akinci et al.[34] reportedthat increasing NaCl in the solution led to a daseein
the K/Na ratio and increased Na in several eggplanéties.
Germ et al. [36] reported that, in the senescirantsl, the addition of Se strengthens the antioxiglatapacity by

preventing the reduction of tocopherol concentraténd by enhancing superoxide dismutase (SOD) iBctiv

Senescence processes are partly delayed due tmoewhantioxidation, which is associated with anrease of

glutathione peroxidase (GPx) activity. In ryegréssiium perenne) up to Se addition of 1.0 mg Kgthe decreased lipid
9
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peroxidationwas connected with Se-induced increase in GPx actif8f&)]. It was shown that Se has the ability to

regulate the water status of plants under conditimindrough{{38],_and that the protective effect of Se under drought

stress conditions was achieved by increasing thernuptake capacity of the root system.

4. CONCLUSION

Under mitigation and adaption strategy of climdtar@ge impacts with the expected increase in theityabf irrigation
water especially in the Northern Egypt as a reslultea level rise, the present study recommendaphling selenium
as foliar application at the concentration 10 2 to increase the tolerance of eggplants agaalstity of irrigation
water and to avoid salinity stress on the yieldeSéhconcentrations of Se supplementation presenimising potential

for use in conditions of relatively high levelsi¢&Cl in theirrigation water, due to its antioxidative activitylore work

is required to investigate the effect of Se onedléht crops, the real role of it inside the planplysiological stages and

its content; besides studying the impact of seel lese on the irrigation water and soil salinities
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