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ABSTRACT

The influence of chelated iron (0, 250 and 500 mbak Fe-EDDHA 6%) and silicon (0, 2, 4 mmot: bs
K,Si0s) on the yield and quality of tomat&glanum lycopersicuin.), Strain B cultivar, were investigated
under semi-arid conditions in Ras Sudr region, Egypyears 2013—-2014. A significant influence oé€h
lated iron and silicon applications on tomato grawfield and quality were observed. The highest plant
growth, leaf mineral contents (N, P and K), vitamim@l Ca contents in fruit, fruit firmness, early dod

tal yield were observed in plants which treated wilh fng- " chelated iron and 2 and 4 mmot: silicon.
Meanwhile, these treatments decreased the prolimembof leaves and T.S.S content of fruit.
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INTRODUCTION

Salinity is considered the major stress factor fcFurther, many of metabolic pathways and enzymes
plants, as well one of the most serious environaleniare activated by iron [Rout and Sahoo 2015].
problems that diminish crop growth and productioOn calcareous soils, high pH and Ca@®Ontent can
in arid and semi-arid regions [Lopez et al. 2002induce the iron deficiency [Celik and Katkat 2007].
Excessive soil salinity, resulting from natural @ro In saline condition, the reduction of the availapibf
esses in the soil or from crop irrigation with sali Fe in soil solution may due to the disorder in ele-
water, which affect plant growth and yield througtments balance which are absorbed by the planinSo,
the effects of osmotic pressure, nutritional imbalthese conditions, proper fertilizing and plant itigin
ances, oxidative damage and/or specific ion tagiit is very important to amend Fe shortage in the soil.
[Mohsen et al. 2013]. In view of these reportsydts The foliar application of Fe can reduce the effexdts
suggested that salt tolerance could be motivated salinity [Ramezani et al. 2012] and adjusts theé soi
the applications of chelated iron and silicon. pH [Incesu et al. 2015] on plants and even can com-

Iron is an essential micronutrient for all living-o pensate them. Fe application can ameliorate tha-neg
ganisms because it plays a major role in metabottive effect of salt stress on the growth and prtidac
processes such as DNA synthesis, respiration, phoof tomato plant [Tantawy et al. 2013]. In this lirees
synthesis, chlorophyll development [Eskandari 2011mentioned in other research Fe spraying resulted in
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increasing plant growth, yield and quality of peppeof 1.5 m in width. The experimental treatments in-
[Roosta and Mohsenian 2012], tomato [Kazemi 201 cluded two study factors: the first factor was doli
Houimli et al. 2015] and squash [Al Janabi 2016]. chelated iron (Fe-EDDHA 6%) at three levels, name-
Silicon (Si) is the second most abundant elemerly, 0, 250 and 500 mg-t and the second one foliar
in soil [Ma and Takahashi 2002]. Although Si has ncsilicon (K,SiOs) at the rates of 0, 2, and 4 mmof-.L
been proven to be an essential element for plsAll foliar applications were carried out early ihet
growth and development, it has a beneficial role imorning, starting from 30 days after transplanting.
enhancing the resistance to stress in plants astunmmu A total of three sprays were given at an intenval o
tolerance [Uchimura et al. 2000]. Silicon protdetnps 15 days. All agricultural practices of cultivatiorere
from a biotic and biotic stresses [Liang et al. 20@a performed as recommended by the Ministry of Agri-
and Yamaji 2008], silicon relieves the salt streas culture, Egypt.
plants [Liang et al. 2003, Al-aghabary et al. 20@4§o Measurements of the plants were performed at
drought stress [Gong et al. 2005]. Different stadie70 days after transplanting. Five plants were taken
indicate the positive effect of silicon applicatiom randomly from each experimental plot to measure
growth, yield and quality of plants such as: cucamb plant height, leaf area, leaf chlorophyll contdnafla
sweet pepper, tomato and pumpkin [Gorecki and Dal1985], fresh and dry weight per plant. Determinatio
ielski-Busch 2009, Kamal 2013, Jarosz 2014, Mcof N by using Kjeldahl's method [Ostrowska et al.
haghegh et al. 2015, Lu et al. 2016, Sukkaew et 1991], P spectrophotometrically by using the phos-
2016]. The aim of the present study was to test tiphomolibdate yellow method [Kitson and Mellon
effects of foliar spraying of chelated Fe and siion 1944], K was determined by flame photometry
the growth, yield and fruit quality of tomato plant [Chapman and Pratt 1982] and Fe was determined by
atomic absorption spectrophotometer as described by
MATERIALS AND METHODS Evenhuis and Dewaard [1980]. Proline was extracted
and measured colorimetrically following the proce-
This study was conducted at Ras Sudr Researdure described by Bates et al. [1973].
Station, Desert Research Center, at the South Sinai Tomato fruits were harvested at red stage maturity.
Governorate, Egypt to evaluate the effect of chdlat Ten harvests from a period of 50 days were taken up
iron and silicon on growth, chemical compositionthe first and the second seasons. The early yad c
yield and quality of tomato, Strain B cultivar. 8ise sisted of tomatoes obtained during the first thrae
were sown in the first week of February under greewnests. All harvested fruits from all pickings dgithe
house conditions in 2013 and 2014 seasons. The seentire season were weighed to determine the tietal y
lings were transplanted on March 15 in both seaabnsFive ripe fruits were selected randomly from each e
stage of five real uniform leaves. The seeds @SB perimental plot to measure some characteristifsif
cultivar were provided by Agriculture Research Cerquality, i.e., fruit weight, fruit size which waseasured
ter, Egypt. The soil of the location was highlyozeie- by putting five tomato fruits in the given volumé o
ous and saline, soil texture was sandy loam, pkl 7water then measures the displacement, fruit firsines
EC 8.65 mS-ch, CaCQ 56.99%. Physical and was measured by Penetrometer [Cemeroglu 1992],
chemical properties of the soil were determined atotal soluble solids (TSS) determined using a oifra
cording to Burt [2004]. Plants were irrigated withmeter [Wang et al. 1996], vitamin C content acauaydi
saline water (4500 ppm), at 3-days intervals. to AOAC [1990] and calcium content using the flame
The experiment was laid out under split plot dePhotometric method [Chapman and Pratt 1982].
sign with three replications, randomizing the ctexda All data were subjected to ANOVA [Gomez
iron in main plots and keeping the silicon leveils iand Gomez 1984] by using COSTAT software
sub plots. Plot area was 10.07 5 rows 4 m in package and the means were compared by Dun-
length and 50 cm apart) every experimental plot ircan’s multiple range test at$0.05 [Snedecor and
cluded 40 plants, the plots were separated by ®rdiCochran 1980].
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RESULTS AND DISCUSSION and cytokinins under stress conditions [Hanafylet a
2008].
Vegetative growth and chlorophyll content The interaction between iron and silicon on

Chelated iron supplementation had a significargrowth and leaf chlorophyll content were signifitan
effect on the plant height, leaf area, leaf chlbgdp differences among the treatments in both seasons
content, fresh and plant dry weight (tab. 1). Lneeexcept plant height in the first season, leaf ahlor
increase was observed in all values with increasirphyll and plant fresh weight in the second season.
the level of foliar chelated iron in two seasonlse3e The highest values were obtained from 500 mg che-
results are in line with Roosta and Mohsenian [201Zlated iron C* combined with 2 or 4 mmol silicon L.
Tantawy et al. [2013] and Houimli et al. [2015].

The favorable effect of chelated iron application o Nutrient elements and proline content

growth and leaf chlorophyll content may be due to The mineral nutrients concentrations and proline
the role of iron as a cofactor for enzymes that ircontent in tomato leaves as a function of the folia
volved in a wide variety of oxidation-reductionchelated iron application are displayed in table 2,
reactions, i.e., photosynthesis, respiration, hofoliar spray of chelated iron (Fe-EDDHA 6%) in-
mone synthesis, DNA synthesis, etc., [Rout ancreased the concentrations of N, P, K and Fe, but
Sahoo 2015]. This function makes iron an essentidecreased the content of proline in tomato leaves.
nutrient to plant development and reproductiorThis result was significant during two growing sea-
thereby, enhance the plant growth and chlorophysons. In accordance with the present result, other
content. researchers also reported that plant nutrients re-

Regarding, growth parameters and leaf chlorsponded positively to iron foliar application. Tawly
phyll responded positively to application of silico et al. [2013] revealed that foliar application of-F
(tab. 1). The values of plant height, leaf areaf leEDDHA 6% increased N, P and K concentrations in
chlorophyll, fresh and plant dry weight were signif tomato plants. Also Asri and Sonmez [2012] found
cantly increased with silicon foliar applications athat treatment of tomato by iron resulted in an in-
compared with control treatment in both seasons. Ticrease of leaf N, K and Fe contents, this incredise
highest values were recorded with 2 mmol potassiunutrient element concentrations may be due to the
silicate ' except leaf area during the first seasoiron role in increasing the efficiency of photodyet
where it recorded with 4 mmol potassium silicaté L sis and the demand to increase the essential efemen
The differences between the 2 and 4 mmol potassitwhich cause enhancing in both absorption and trans-
silicate L were non-significant in both seasons. Thport of elements in plants [Roosta and Mohsenian
results agree with the findings of Lu et al. [20460 2012]. Other researchers have reported that iron
Sukkaew et al. [2016]. Increase the growth and-chlfoliar applications caused a decrease in the polin
rophyll of tomato under this application may be duconcentration in plant leaves under different stres
to the act of silicon in alleviating the salt sgéa conditions [Heidari and Sarani 2012, Pourgholam et
plants by decreasing the permeability of plasmal. 2013], this effect on plant proline content ke
membranes and maintenance the form, structure bly due to the positive impact of iron application
cells by increasing the antioxidative enzymes supemitigation of the negative effects of salt stress
oxide dismutase and catalase, also increase the to[Ramezani et al. 2012, Tantawy et al. 2013] which
ance of plant leaves to salinity by enhancing thle-c led to significantly decreased proline contenthe t
rophyll content and photochemical efficiencyleaves [Abd El Razik et al. 2016].

[Al aghabary et al. 2004]. Silicon plays a key role According to the average for the analyzed values,
retaining the water capacity in plant cells undezss the potassium silicate significantly influenced tbaf
[Crusciol et al. 2009] also corrects the levelsenf content of N, P, K, Fe and proline. The foliar aqgpl
dogenous growth hormones, i.e., auxins, gibbeeellition of potassium silicate gave greater N,KpR,Fe
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Table 1. Effect of chelated iron and silicon on tomato plaeight, leaf area, leaf chlorophyll content, fresial dry weight
in 2013 and 2014 seasons

2013 2014
Tested Chelated iron ” o
features (mg-LY silicon (mmol-L7)
0 2 4 mean 0 2 4 mean
0 37.91 41.07 40.25 39.74 42.35 45.31 4534  44.33
250 40.96 45.29 45,51 43.92 44,04 48.42 47.63 46.69
Plant height
(cm) 500 42.63 48.06 47.84 46.18 46.15 53.18 52.05 50.46
mean 40.50 44.80 4453 44,18 48.97 48.34
LSD .05 for iron — 1.04, silicon — 1.03, interaction -s.n. iron — 0.42, silicon — 0.92, interaction 86l.
0 46.36 56.74 58.74 53.95 50.24 58.72 57.96 55.64
250 51.02 60.33 59.90 57.08 54.04 63.07 63.74 60.28
Leaf area
() 500 53.84 64.61 64.79 61.08 57.61 69.58 70.04 65.75
mean 50.41 60.56 61.14 53.97 63.79 63.91
LSD p.05 for iron — 0.54, silicon — 0.89, interaction 53. iron — 0.51, silicon — 0.63, interaction 84L.
0 52.91 60.56 60.08 57.85 50.89 54.82 55.93 53.88
Leaf 250 57.89 69.57 68.09 65.18 53.51 58.48 57.97 56.65
chiorophyll 500 6285 7649  77.09 7214 56.83  63.7862.89 61.17
content
(Spad) mean 57.88 68.87 68.42 53.74 59.03 58.93
LSD .05 for iron — 0.84, silicon — 0.67, interaction 18. iron — 1.10, silicon — 1.55, interaction s.n.
0 473.74 523.80 513.86 503.80 508.0636.10 533.89 526.02
Fresh 250 500.51 555.18 557.80 537.83 530.3622.43 608.40 587.05
weight 500 542.53 635.99 634.78 604.43 600.6702.18 697.42 666.74
@ mean 50559  571.66  568.81 546.3520.24 613.24
LSD posfor iron—10.57, silicon — 7.91, interaction3:40  iron — 43.48, silicon — 24.75, interaction.s.n
0 68.16 75.37 73.94 72.49 73.63 77.70 77.38 76.23
Dry 250 71.50 79.31 79.69 76.83 75.98 89.17 87.16  84.10
weight 500 77.28 90.60 90.42 86.10 85.68 100.17 99.49 95.11
) mean 7232 8176 8135 78.43  89.01 88.01
LSD posfor iron—1.51, silicon —1.13, interaction 94. iron — 1.02, silicon — 1.44, interactied.49

Chelated iron = Fe-EDDHA 6%, silicon = potassiufitate (K:SiOs)
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Table 2. Effect of chelated iron and silicon on tomato leafitents of N, P, K, Fe and proline in 2013 and 2f8akons

2013 2014
Tested Chelated iron i It
ingredients  (mg-L™? silicon {mmol-L")
0 2 4 mean 0 2 4 mea
0 2.03 2.26 2.28 2.19 227 248 2.42 2.39
250 2.21 2.41 2.35 2.32 243 261 2.59 2.54
(’;/I) 500 2.34 2.55 2.48 2.46 253 3.16 3.21 2.97
0
mean 2.19 2.41 2.37 241 275 2.74
LSD posfor  iron —0.05, silicon — 0.03, interaction -09. iron — 0.07, silicon — 0.03, interactie®.06
0 0.32 0.41 0.40 0.38 0.38 0.45 0.46 0.43
250 0.39 0.49 0.50 0.46 0.44 0.55 0.52 0.50
(;) 500 0.46 0.60 0.58 0.55 0.50 0.61 0.63 0.58
0
mean 0.39 0.50 0.50 0.44 0.53 0.54
LSD posfor  iron —0.02, silicon — 0.03, interaction :s.n iron — 0.02, silicon — 0.02, interactiem.s.
0 2.14 2.32 2.28 2.25 231 247 2.50 2.43
250 2.31 2.56 2.47 2.45 248 2.72 2.69 2.63
(L(/) 500 2.47 2.76 2.78 2.67 261 2.93 3.01 2.85
(1)
mean 2.31 2.55 2.51 247 271 2.73
LSD posfor  iron —0.07, silicon — 0.05, interaction -08. iron — 0.02, silicon — 0.05, interactio-09
0 102.09 112.42 107.95 107.49 98.43.04.48 105.12 102.68
250 122.92 132.69 133.69 129.77 111.58120.45 12290 118.31
( Fe ) 500 130.17 14159 140.54 137.44 126.50134.62 135.26 132.13
ppm
mean 118.40 128.90 127.39 112.17119.85 121.09
LSD posfor  iron —5.52, silicon — 2.53, interaction sn. iron — 0.96, silicon — 0.97, interactio.68
0 6.24 5.09 5.19 5.51 586 4.11 4.09 4.69
250 5.31 3.58 3.68 4.19 4.04 2.83 2.73 3.20
Proline
1 500 412 2.88 2.78 3.26 3.10 1.96 2.04 2.37
(mg-g7)
mean 5.22 3.85 3.88 433 297 2.96
LSD posfor  iron —0.31, silicon — 0.12, interaction 2. iron — 0.41, silicon — 0.16, interactiof.29

Chelated iron = Fe — EDDHA 6%, silicon = potassiilicate (KSiOs)
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contents and less proline content in tomato leavHouimli et al. [2015]. This might be due to thetfac
than the control plants in two experiment seasons that iron has a positive effect on the synthesid an
However, there was no significant difference beactivity of chlorophylls, thereby it increases thigo-
tween the silicate doses (2 and 4 mmo) lfor the tosynthesis. The ability to photosynthesize and pro
analyzed variables (tab. 2). The results of otler rduce more food increase the generative power, ena-
searches have shown that the silicon causes an bling plants to hold more fruits [Kazemi 2013],
crease in the contents of N, P, K and Fe in planthereby increase the yield and its component. én th
[Olle 2014, lbrahim et al. 2015, Olle and Schnupresent study the effect of iron chelated on tomato
2016]. These results can be a positive consequenceyield and its components may be due to the efféct o
enhanced silicon for root structures and that ted chelated iron in leaf content of nutrient element
improve the root growth [Vlamis and Williams 1967 (tab. 2), which reflected on growth and chlorophyll
Carvalho-Pupatto et al. 2003] leading to more alcontent of plant (tab. 1) and finally led to anrgese
sorption of nutrients from the soil, which incremseof the yield and its components of tomato (tab. 3).
the concentration of nutrients in leaf tissue [Budt As shown in Table 3, the fruit weight, fruit size,
al. 2010], the effect of silicon on K uptake may bearly and total yield in both seasons were markedly
due to the activation of H-ATPase in the membranc¢higher in presence of &iO; compared to its ab-
[Liang 1999]. Many studies reported that the applic sence, the highest values were obtained with foliar
tion of silicon lowered the accumulation of proliime application at 2 or 4 mmol #8i0; L™ with no sig-
leaves of plants [Kaya et al. 2006, Tuna et al.8200nificant differences between them, while the lowest
Abu-Muriefah 2015, Hajipour and Jabbarzadeh 201values were recorded in the control treatment ith bo
Bybordi 2016]. This result may be due to that siic seasons. The above results are in conformity Jigh t
application reduces the stress effects and acsivafindings of Jarosz [2014] and Lu et al. [2016]i&ih
antioxidant systems in plants. Silicon can redinee tincreases the absorption of N, P, K and Fe and thus
amount of hydrogen peroxide and malondialdehycincreasing plant content of them (tab. 2), besides,
that provide the context for proline decrease [Hajincreased leaf chlorophyll content (tab. 1), resiiin
pour and Jabbarzadeh 2015]. enhanced of plant growth (tab. 1), thus helps i in
The effect of interaction between the chelated irocreased yield and its components.
and silicon on mineral nutrients and proline cofiten  Application of iron in combination with silicon
foliar application at 500 mg Fe-EDDHA 6%"lwith  resulted in a remarkable effect on fruit weight,
2 or 4 mmol KSiO; L™ gave the highest values offruit size, early and total yield in both seasofise
leaf N, P, K and Fe concentrations and the loweapplication of 500 mg Fe-EDDHA 6% Lwith 2 or
value of proline content in both seasons. The diffe4 mmol KSiO; L™ gave the highest values, while the
ences among treatments were significant in bolowest values were obtained from plants grown with-
seasons, except Fe content in the first seasoP amd out any applications of iron and silicon in the two
both seasons where it was insignificant. seasons.

Yield and its components Fruit quality of tomato

The analysis of the results obtained in the present The fruit contents of vitamin C, total soluble sol-
study showed a significant increase in fruit wejghids (T.S.S), Ca and fruit firmness are presented in
fruit size, early and total yield fedddmwith increas- Table 4. Statistically significant differences beem
ing of chelated iron levels in both seasons (tgb. Z&he various chelated iron treatments were noted for
The maximum values were found at 500 mg-af vitamin C, Ca and fruit firmness. The highest con-
Fe-EDDHA 6%. However, the plants showed thtents of vitamin C (19.40 and 18.18 mg-100 g
minimum response to the control treatment. Reselfjuice), Ca (11.65 and 9.74 mg- 100 BW) and fruit
bling results were obtained by Kazemi [2013] anfirmness (36.03 and 44.31 g-mMmwere obtained
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Table 3. Effect of chelated iron and silicon on tomato fruieight, fruit size, early and total yield in 2018da2014
seasons

2013 2014

Studied Chelated iror

- e
features  (mg-L™) silicon (mmol- )

0 2 4 mean 0 2 4 mean
0 88.33 97.02 97.48 94.28 93.87 103.26 101.56 99.56
Eruit 250 94.89 109.48 107.13 103.83 101.10115.32 114.67 110.36
weight 500 104.46 116.51 115.92 112.30 109.83123.42 123.72 118.99
(9)
mean 95.90 107.67 106.84 101.60114.00 113.32
LSD p.osfor iron —1.30, silicon — 1.15, interaction — 1.99 iron — 5.85, silicon — 3.65, interaction.s n
0 47.86 58.00 56.85 54.50 55.06 65.24 65.20 61.83
250 53.63 70.98 69.86 64.82 63.49 76.57 7754 72.53
Fruit size
(cn) 500 63.11 81.20 79.91 74.74 71.15 93.10 93.83 86.03
mean 54.87 70.33 68.87 63.23 78.30 78.86
LSD posfor  iron —3.72, silicon — 2.79, interaction — n.s iron — 1.69, silicon — 3.99, interaction s n.
0 0.95 1.22 1.20 1.12 1.20 1.32 1.35 1.29
250 1.21 1.34 1.31 1.29 1.31 1.44 1.49 1.42
Early yield
(ton/fed) 500 1.26 1.40 1.42 1.36 1.40 1.58 1.56 1.51
mean 1.14 1.32 1.31 1.30 1.45 1.47
LSD p.0sfor iron —0.07, silicon — 0.04, interaction — 0.06 iron — 0.02, silicon — 0.03, interaction.s n
0 6.81 8.07 7.97 7.62 7.26 8.30 8.34 7.96
250 7.67 8.78 8.82 8.42 8.03 9.07 9.11 8.74
Total yield
(ton/fed) 500 8.21 10.04 9.84 9.36 8.84 10.30 10.35 9.83
mean 7.56 8.96 8.88 8.04 9.23 9.26
LSD p.0sfor iron —0.07, silicon — 0.16, interaction — 0.28 iron — 0.07, silicon — 0.10, interaction 4®

Chelated iron = Fe-EDDHA 6%, silicon = potassiufitate (K:SiOs), fed (feddan) = 0.42 hectare
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Table 4. Effect of chelated iron and silicon on tomato fruit contents of V.C, T.S.S, Ca and fruit firmness in 2013 and 2014
seasons

2013 2014
Tested Chelated iror N B
features (mg- LY silicon (mmol- %)
0 2 4 mean 0 2 4 mean
0 15.75 16.36 16.68 16.26 1492 15.71 16.00 15.54
250 16.56 18.07 17.94 17.52 1591 17.07 16.91 16.63
V.C
1 500 18.06 20.26 19.88 19.40 16.82 18.95 18.76 18.18
(mg-100 g)
mean 16.79 18.23 18.17 15.88 17.25 17.22
LSD p.05for iron —0.26, silicon — 0.23, interaction —0.40  iron — 0.27, silicon — 0.26, interactiod45
0 8.01 7.34 7.36 7.57 7.29 6.27 6.48 6.68
250 7.14 6.81 6.70 6.88 5.64 5.07 5.18 5.30
T.S.S
%) 500 6.27 5.13 5.27 5.56 5.23 4.73 4,91 4,96
mean 7.14 6.43 6.44 6.05 5.36 5.52
LSD p.05for iron —0.15, silicon — 0.26, interaction — n.s. iron — 0.09, silicon — 0.09, interaction —®.1
0 7.91 9.33 9.51 8.92 6.99 8.01 7.94 7.65
250 9.04 11.44 11.94 10.81 7.86 8.97 8.86 8.56
Ca
(mg-100 g DW) 500 10.40 12.63 11.93 11.65 8.76 10.27 10.18 9.74
mean 9.12 11.13 11.13 7.87 9.08 8.99

LSD p.05for iron —0.60, silicon — 0.36, interaction —0.62  iron — 0.51, silicon — 0.31, interaction s.

0 26.45 30.01 30.45 28.97 32.90 37.97 36.84 35.90
250 28.76 34.76 34.96 32.83 36.36 41.02 40.20 39.19
Fruit firmness
_ 500 31.23 38.92 37.94 36.03 39.53 47.03 46.37 44.31
(g:mn1?)
mean 28.82 34.56 34.45 36.26 42.01 41.13

LSD p.05for iron —0.60, silicon — 0.56, interaction —0.98 iron — 0.68, silicon — 0.47, interaction 8D

Chelated iron = Fe-EDDHA 6%, silicon = potassiulitate (K:SiOs)
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from the 500 mg-T* Fe-EDDHA 6% treatment, but deposition of silicon [Inanaga and Okasaka 1995,
the lowest values of vitamin C (16.26 ancEpstein 1999] it may enhance the indiffusible anion
15.54 mg-100 g juice), Ca (8.92 and 7.65 mg:-sites, which adsorb Ca, thus imposing an elevated C
.100 §g* DW) and fruit firmness (28.97 andcontent in the plant tissues, therefore an enhaeeem
35.90 g-mnf) were obtained from the control treat-of fruit firmness [Malakouti and Rezaie 2001]. Esui
ment, in the first and second seasons, respectivefrom plants treated with either 2 or 4 mmol potassi
This was in agreement with Kazemi [2013], Awasilicate L showed significantly lesser of T.S.S com-
and Karami [2016] and Houimli et al. [2016]. Thepared to untreated plants. The lowest T.S.S was ob-
improvement in vitamin C content might be due tserved in fruits from plants treated with 2 mmol po
the role of iron as activator of many enzymes ia thtassium silicate T* in both seasons, similar response
increase of activity of ascorbic acid oxidase enzynmwas observed also in tomato [Weerahewa and David
[Batra et al. 2006]. The increased Ca content auitl f 2015]. Petersen et al. [1998] attributed the eningnc
firmness of tomato fruits might be attributed te@ thin T.S.S in tomato fruit under salt stress to thae-c
role of iron in the increase of Ca uptake and parts centration effect which originating from the redant
in plants [Roosta and Mohsenian 2012], which leacof water content in fruits, due to the adaptatibthe
to increase the Ca concentration in fruits andease plants with this condition. The silicon foliar ajual-
of fruit firmness, as calcium has a role in themsgth tion may act on alleviating the salt stress anchanh
of tomato tissue because it halts the destruction the relative water content in the cells [BybordlL30)
pectate which are necessary for cell wall and plawhich may lead to increase contents of T.S.S in to-
tissue strength [Malakouti and Rezaie 2001mato fruit.
The application of chelated iron significantly redd Regarding the effect of interaction between iron
the T.S.S contents of tomato fruits (tab. 4). Feand silicon levels, it was significant, except Th&.S
EDDHA 6% at 500 mg-T_l reduced T.S.S contentsin the first season, and Ca concentration in ticerss
by 7.34 and 7.42% to 5.56 and 4.96%, compared season. The highest values of vitamin C, Ca, fruit
7.57 and 6.68% in the control, in the first andose  firmness and the lowest values of T.S.S were ob-
seasons respectively. Asri and Sonmez [2010] fourtained from foliar application of 500 mg Fe-EDDHA
that the application of Fe was not effective oraltot 6% L combined with 2 mmol SiOs L in the two
soluble solids (TSS) of tomato fruits. seasons.

The results showed that foliar application of sili-
con had significant effects on vitamin C, Ca, T.S.CONCLUSIONS
contents and fruit firmness in the two seasons
(tab. 4). Vitamin C, Ca contents and fruit firmness The present study showed that foliar application
were increased by foliar silicon application. Thesof chelated iron (Fe-EDDHA 6%) and silicon
findings agree with Stamatakis et al. [2003]. Th(K.SiO;y may alleviate the effect of salt stress in
highest values of vitamin C, Ca contents and frutomato through increasing the overall growth, chlo-
firmness were recorded in plants which treated witrophyll content, nutrient elements (N, P, K and, Fe)
2 mmol potassium silicate . The increase in vita- yield and its components (fruit weight and sizedl an
min C, Ca and fruit firmness were about (92.1 anfruit quality (Vitamin C, Ca and firmness). The com
92.06%), (81.94 and 86.67%) and (83.39 anbination of a chelated iron (500 mg Fe-EDDHA
86.31%) in the first and second seasons, respbctivi6% L™) with silicon (2 mmol KSiO; L™) may be an
compared to control treatment. The physiologiceeven more effective means to achieve this goal- Nev
mechanisms underlying the effects of silicon on thertheless, further research is required to contirese
uptake and translocation of Ca by plants are re@rcl results in various tomato cultivars under varying
Differences in the modulation of cell walls due tcgrowth conditions.
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