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Table 1. Analysis of variance of the effect of concentration and application method and silicon type
on some nutrient elements in strawberry fruit.

Olagye S0k

e
(Mean Squares) B GRS} cl;.»
. — &30 swo v'
ol o (o e S df o
Nitrate Fe Mg K P
0.03058™  242.775% 0.459"*  4.800"*  0.653" 1 ke
Silicon
0.00704™  887.950™  0.126"*  42.416™ 1.717* 3 e
Concentration
0.03196"  1286.869"*  0.034™  60.445™  0.255" 3 B el
SiliconxConcentration
0.00213™  64.893™  0.0002"™  6.912"°  0,003™ 1 ff')l.s o2
Application method
0.00008™  0.0025™  0.0097"  7.702 0270 1 PRI I e

Siliconx Application method
sl Jagxekle
Concentrationx Application method
38 psoxebléx e
SiliconxConcentrationx Application
method
Lo
Error

ol s 5
7.68 12.28 5.60 5.43 11.47 - (4033) ki o 5
CV%

0.00066™  49.774™  0.0062™  18.690°°  0.018™ 3

0.00086™ 198296  45.0198*  7.986"  0.196" 3

0.01020 61.201 0.0055 0.592 0.071 32

ls gae o 5 Ao, 0 (o) Jle &»ﬂj))‘ﬁw s e
** * and ns are significant at the 1% and 5% level and non-significant respectively.
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Table 2. Interaction effect of silicon, concentration and application method on amount (mg gr'' DW)
of phosphorus, potassium and magnesium.

Mg e K ol P s
3y dr oa. 4z oz 4z oo L
¥ O 2, & ¥ 3 2, & ¥ 8 2, & o0 o
2 2 3 € a B 3 < a B 3 ¢ = Treatment
18 b g iy 8 b g {8 b5
) & % o ) e ) ) e )

Vi Vv iy

1.288dg  1.295dg  11.93he  10.58ijk  2.86abc  2.80ad 0 e
1.301def  1272dg  12.77g  14.29¢f  273ad  293ab 20 Control
1.218¢h  1.159gh  14.29¢f  16.3led  2.80ad 3.00a 40 omrol
1.289dg  1.335de  17.32bc  12.60g  2.00efg  2.40cf 60  preeaSe
1.169fgh ~ 1.117h  1091hij  12.26gh  2.00efg 1.73g 80 Micro-Si
1.304def  1.413cd  10.41jk  12.94fg  2.66ad  233def 20

1376d  1.532bc  12.43g 9.40k 246be  2.13efg 40 peerheosil
1.673a  1.559ab  2036a  16.99bc  233def  2.13efg 60  Nano-Si
1293dg  1275dg  17.83b  1547de  1.73g 1.93fg 80

Il e BV As 55 O Cls_wjé Osw o 55 alis u_fs)f-l;_él.a:&_fg\?a #*

*Means with the same letters in each column are not significantly different at the %5 level.
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Table 3. Analysis of variance of the effect of concentration application method and silicon type on
carbohydrate changes and quality characteristics of strawberry juice.

Slag o :Sks
=2 S mslie
JBanal el slse ) e m
) ka5 S 2! (S.0.V)
O el 25 Jsloes el 0.
e Vitamin C Carbohydrate df
TA TSS
0.0123* 4.813* 197.437** 19981.984** 1 ke
Silicon
0.0255"*  7.549* 22.861% 5150.519** 3 ki
Concentration
0.0148™  1.885" 42.524* 587.192% 3 X sl
SiliconxConcentration
. . S
0.0009™  0.0833™ 41347 448.086™ 1 RS ot
Application method
. . . . 5 g X ks
0.0004™  0.367™ 2.779™ 308.557™ 1 ROT e
Siliconx Application method
0.0057™  0.348™  49.817 38232 3 Rl
Concentrationx Application method
0.0064°  1.560"  58.708"* 1425.668* 3 R
SiliconxConcentrationx Application method
Lo
0.0021 0.232 7.467 160.278 32
Error

D3 pae 8 5 Ao )30 oy ) JL:;'?!CEM):)!:L),‘M s T
** * and ns are significant at the 1% and 5% level and non-significant respectively.
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Table 4. Interaction effect of silicon, concentration and application method on Vitamin C, TSS and
TA of strawberry fruit.

TA TSS (Vitamin C) & el
(gr citric acid 100cc™ juice) (%) (mg 100gr"' FW)
1z 4z o ag bz ogg Az opr
i’ R 3 & i’ R 3 & i’ R 3 & Treatment
]z g Jg bE Jg bz
™ & wE D S D S
0.595° 0.536°% 5238 5.76%  28.05"  26.40™ 0 1als
0.5830¢de 0.536% 6.73% 5265 2695 24204 20
0.683" 0.665°  623% 680 2346  20.53° 40 Control
0.595% 0.571°%¢ 770"  7.53%d 9383 96 76> 60 (rrochons s S
0.700° 0.665% 5.60%  6.30% 2750 20.90¢ 80 Micro-Si
0.571°%¢ 0.525% 7.06%% 770  20.90¢ 30.80" 20
0.536°* 0.501° 7.86°  7.60"°  3336°  27.50™ 40 g
0.571°% 0.688" 7.40™¢  820°  33.73*  28.60" 60 Nano-Si
0.665% 0.618a" 576  5.63% 2805 23654 80

Il e M 4o 53 0 e 3 O g a3 e g b (sla Sk
*Means with the same letters in each column are not significantly different at the 0.05 level.

Y dsder s Jkoe dalr sl e Ol g Waesls bsls 42 51 Jol> m=b J gl dal> 5l g0
slpe i Sls sme Dl dolm slse Olsee 5 Jolge al8a bline Jl 5 a8l ol S &)
Sy ol s e 5B 5 5 e (555 a3 ) 3 p S e P B U J gl sl
Cho ol 255000 JS sk (Y Jsar) 55 el @ g a1 s e Sbe A 2l s s
3 S sl 308 ) e s L et e oo 03 0 S ke P o Ble
Ly o dolm slge b5l (Y0 ) OLSen 5 ekl . ais sdalie Jls jne sl glads, 4 dis
.(9):)|>u;.uu&.ujw\@up«sm;mudvi;;%: o geh 53 s 35S a2t 5
Sl oS Sl gl & ol D355 & La S Ol 5o (Te0T) OLKes 5 ST
Sldlas 5 bl ol @l (V) us (S ar S o 55 Jsbme dalr 3lsn Slspme 253l
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308 4 WS 518 (149A) 0L 5 Sl Jke Olgeas S 5155 1) pomchiw Jlas!
Sl s (M) e Kpes o Sldd 5 SOt G e b 5 el DS
A5 g T amdnl 5l are Gl el e 3, 55 (Y009) OLSa 5 abl
w Olg ey ogasopl o3 I gladeal (il sl cilas bl ol z=E LS ) s
)sdﬁ»ﬁbduoﬁdj\y@y”ﬂtﬁ.cﬂgl:w:ﬂjﬁwjawbig&&l)él
(Y0 sl Slodes 18 ST 5 g sl U3 i 5 BsS1s 55 S e Lol 5 ey s
ey s 035 4 L0 5T Al es 05ty ely 05 I 4 WL ke s T Sladenl pazed
oo 3 b Jsku 3 I ladeal o 4 5L ey O L3 Jolas sl (51 ol J sk
53 V) 3,ls Sy ,e oS s ek s (Jale Laa (gl 55 5L V.Ml:_: de Ol aseils
Al 038 Jae e o p 205 Slho S| 53 el s S 4 S el U e
robe 5 Of B 5w Sl w3l Vo e 350 5 oS L s ity ese A5 L ALS
5SS S ol i U sl pl &S 88 amd OS5 e Al e baadn; ku s ol
231ty e M8 Ol Sl s oS GBS R L R g pdid e EERLgE
2 psslis Ogmen K3 51350 3550 3 ekl nl Senl LS 0 Vo e slpe 5 O Ol

O 4,5 28 (K5 ose AS 5 o5 b Shs

IS (55 Az
L;.:f&:)j °j'3'd&:"?'“'35-5;5'1“'\‘° fpl.n&l.zja.ﬁjd ‘5th$§}{.‘5}4(§3}€.~:~6 CJ\JJ‘ é\)\}m.«:l:‘w
mtw CJ.&A.:LL;J.‘)CJ}; 0 a0 Lﬁ'i\"‘& &)J‘)wfdiﬂtjwdw\ .,\.Z-L:L;a

B QTQ..LSJ éﬁ@j Ls\mlz.l_f .,LJ): u..ajﬁa})b t:)w B 'JJ\DLS:““{ QT :ﬂ)lS Ui'})J

ALK



it 3] 39020 9 (fuwigy (ylos

A e Ske P chlE s e ) @B o as LS Osh S L
yed slgly lads; £ds8 S, bl ke 50

&

1.Abdel-Shafy, H., Hegemann, W., and Teiner, A. 1994. Accumulation of metals
by vascular plants. Environ. Manage. Health. 5: 21-24.

2.Cataldo, D.A., Maroon, M., Schrader, L.E., and Youngs, V.L. 1975. Rapid
colorimetric determination of nitrate in plant tissue by nitration of salicylic acid.
Commun. Soil. Sci. Plant. Anal. 6: 71-80.

3.Corrales, I., Poschenrieder, C., and Barcello, J. 1997. Influence of silicon
pretreatment on aluminium toxicity in maize roots. Plant. Soil. 199: 203- 209.

4.Eshghi, S., Hashemi, M., Mohammadi, A., Badie, F., Mohammad hosseini, Z.,
Ahmadi, S.K., and Ghanati, K. 2013. Effect of nano-emulsion coating
containing chitosan on storability and qualitative characteristics of strawberries
after picking. Iran. J. Nut Sci Food Technol. 8: 9-19. (In Persian)

5.Fallah, M., Peyvast, Gh.A., Olfati, J.A., and Sammak, B. 2014. Effects of
chemical and organic fertilizers on yield and nitrate accumulation in spinach
(Spinacia oleracea L.). J. Plant Prod. Res. 21(1): 49-68. (In Persian)

6.Fatemi, L.S., Tabatabaei, S.J., and Fallahi, E. 2009. The effect of silicon on the
growth and yield of strawberry grown under saline conditions. J. Hort Sci.
23(1): 88-95. (In Persian)

7.Gholami, M., and Kimiayitalab, M. 2006. Physiology of temperate zone fruit
trees. Bu-Ali Sina Univ. Press. 486p. (Translated in Persian)

8.Ghasemnezhad, A., Ghasemi, Y., Hemati, Kh., Ebrahimzadeh, M.A., and
Ghasemi, K. 2012. Effect of type of rootstock and fruit tissue on some chemical
properties of page mandarin and thampson novel orange. J. Plant. Prod. 19(3):
43-54. (In Persian)

9.Gottardi, S., Iacuzzo, F., Tomasi, N., Cortella, G., Manzocco, L., Pinton, R.,
Romheld, V., Mimmoe, T., Scampicchio, M., Costa, L.D., and Cesco, S. 2014.
Beneficial effects of silicon on hydroponically grown corn salad (Valerianella
locusta L.) plants. Plant Physiol. Biochem. 56: 14-23.

10.Haghighi, M., and Pessarakli, M. 2013. Influence of silicon and nano-silicon on
salinity tolerance of cherry tomatoes (Solanum lycopersicum L.) at early growth
stage. Sci. Hort. 161: 111-117.

11.Hansen, P. 1980. In: Atkinson, D., Jackson, J.E., Sharples, R.O., and Waller,
W.M. Mineral nutrition of fruit trees. London. Butterworths. Pp: 201-212.

12.Hashemi-dehkourdi, E. 2013. Effect of nanoparticles of anatase (TiO,) on the
some of characteristics quantity and quality of fruit of strawberry in hydroponic

BB}



Y0 (1) oo (YY) AL 355 o iy @0y

condition. M.Sc. Thesis in Horticultural Sciences, Shahid Chamran Univ.
Ahwaz. 117p. (In Persian)

13.Jianfeng, M., Kazuo, N., and Eiichi, T. 1989. Effect of silicon on the growth of
rice plant at different growth stages. Soil Sci. Plant Nut. 35(3): 347-356.

14. Khayam-nakoyi, S.M., Sharif-nasab, H., Ahmadi-somee, K., Davoudi, D.,
Sahebi, A., Gholampour, Kh., and Moazen-khoshelham, Kh. 2011. Agronano in
Islamic Republic of Iran: past, now, future. Mahsima Press. 10-17. (In Persian)

15.Lee, W., Kim, Y.C., Kim, K.Y., Yun, HK., and Seo, T.C. 2002. Influence of
silicate application on the sucrose synthetic enzyme activity of tomato in perlite
media culture. Acta Hort. 633: 259-262.

16.Leidi, E.O., Silberbush, M., and Lips, S.H. 1991. Wheat growth as affected by
nitrogen type, pH and salinity. II. photosynthesis and transpiration. J. Plant Nut.
14: 247- 256.

17.Liang, Y.C. 1999. Effects of silicon on enzyme activity and sodium, potassium
and calcium concentration in barley under salt stress. Plant. Soil. 29: 217-224.

18.Mali, M., and Arey, N.C. 2008. Silicon effects on nodule growth, dry matter
production and mineral nutrition of cowpea (vigna unguiculata). J. Plant Nut.
Soil Sci. 171: 835-840.

19.Mashayekhi, K., and Atashi, S. 2012. Effect of foliar application of boron and
sucrose on biochemical parameters of “Camarosa” strawberry. J. Plant Prod.
19(4): 157-172. (In Persian)

20.Marschner, H. 1986. Mineral nutrition in higher plants. Academic Press, New
York. 889p.

21.Miyake, Y., and Takahashi, E. 1986. Effect of Silicon on the Growth and Fruit
production of strawberry plants in a solution culture. Soil Sci. Plant Nut. 32:
321-326.

22.Mohaghegh, P., Shirvani, M., and Ghasemi, S. 2010. Effect of silicon
application on growth and yield of two cultivars of cucumber in hydroponic
system. Technol Sci. Greenhouse Prod. 1(1): 35-39. (In Persian)

23.Paquin, R., and Lechasseur, P. 1979. Observation sur une method de dosage de
la praline liber danles extraits de plants. Canad. J. Bot. 57: 1851-1854.

24 .Pavlovic, J., Samardzic, J., Maksimovic, V., Timotijevic, J., Stevic, N., Laursen,
K.H., Hansen, T.H., Husted, S., Schjoerring, J.K., Liang, Y., and Nikolic, M.
2013. Silicon alleviates iron deficiency in cucumber by promoting mobilization
of iron in the root apoplast. New Phytol. 198(4): 1096-1107.

25.Peyvast, Gh., Zaree, M.R., and Samizadeh, H. 2008. Effect of silicon on
nutrition element and nitrate amount in lettuce. Iran. J. Hort Sci. 39(1): 1-8. (In
Persian)

26.Ranjbar, R., Eshghi, S., and Rostami, S. 2011. Effect of nickel sulphate and urea
foliar application on reproductive growth and qualitative and quantitative traits

"y



it 3] 39020 9 (fuwigy (ylos

of strawberry fruit Pajaro cultivar. Technol Sci. Greenhouse Prod. 2(7): 41-48.
(In Persian)

27.Stamatakis, A., Papadantonakis, A., Lydakis-Simantiris, N., Kefalas, P., Savvas,
D., and Epirus, T.E.I. 2003. Effects of silicon and salinity on fruit yield and
quality of tomato grown hydroponically. Acta Hort. 141-147.

28.Sun, C.W., Liang, Y.C., and Romheld, V. 2005. Effects of foliar- and root
applied silicon on the enhancement of induced resistance to powdery mildow in
cucumis sativus. J. Plant Pathol. 54: 678-685.

29.Suriyaprabha, R., Karunakaran, G., Yuvakkumar, R., Prabu, P., Rajendran, V.,
and Kannan, N. 2012. Growth and physiological responses of maize (Zea mays
L.) to porous silica nanoparticles in soil. J. Nanopart Res. 14: 1294.

30.Talgar, S., Gu, J.X., Xu, C.S., Yang, Z., Zhao, Q., Liu, Y.X., and Liu, Y.C.
2011. Phytotoxic and genotoxic effects of ZnO nanoparticles on garlic (4/lium
sativum L.): A morphological study. Nanotox. 1: 1-8.

31.Wang, S.Y., and Galletta, G.J. 1998. Foliar application of potassium silicate
induces metabolic changes in strawberry plants. J. Plant Nut. 21(1): 157-167.

32.Wang, S.Y., and Galletta, G.J. 1996. Effect of silicon on strawberry Plants. Hort
Sci. 31(4): 675-675.

33.Yao-jing, W., Ming-da, L., and Dong, L. 2009. Effects of silicon enrichment on
photosynthetic characteristics and yield of Strawberry. China Acad J. Elec Pub
Hou. 12: 92-93.

VY






