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The Effect of Sucrose and Silicon on the Quantitative and Qualitative
Characteristics of Cherry Tomatoes
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Fig. 1. Mean comparison of the interaction effect of silicon and sucrose on the number of inflorescences (columns
with common letters in each column do not have a significant difference (P<0.01).
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Fig. 2. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the number of flowers
(columns with common letters in each column do not have a significant difference (P <0.01).
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Fig. 3. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the percentage of flower
fall (columns with common letters in each column do not have a significant difference (P <0.01).
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Fig. 4. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the number of fruits
(columns with common letters in each column do not have a significant difference (P<0.01)).
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Fig. 5. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the weight of a single
fruit (columns with common letters in each column do not have a significant difference (P<0.01).
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Fig. 6. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on pH (columns with
common letters in each column do not have a significant difference (P<0.01).
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Fig. 8. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on TSS (columns with
common letters in each column do not have a significant difference (P<0.01).
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Fig. 9. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on leaf silicon (columns
with common letters in each column do not have a significant difference (P<0.01).
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Fig. 10. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on total plant sugar
(columns with common letters in each column do not have a significant difference (P<0.01).
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Fig. 11. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on leaf sugar percentage
(columns with common letters in each column do not have a significant difference (P<0.01).
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Fig. 12. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the percentage of fruit
sugar (columns with common letters in each column do not have a significant difference (P<0.01).
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Fig. 13. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the percentage of stem
sugar (columns with common letters in each column do not have a significant difference (P<0.01).
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-

Sl +ao,0 ¥ 9,5l o y0 ¥ 59,5 Lol o a5 covadow (sla o 50 0TS slaws o piis ol o, Ll )
A8l glo Lo o g wioly lis (6,5 wald 4 Cas widg Hle 10 D e Slyis +ae 0 ¥ 5Ll g 4l 0 O el
Sl (1S ol Gal3l 0 ol oo 25 (il i 052 5 150 50 O ke Dl +ao 0 Y 551 L s
9 1S (J5 olaws il Corge mumdiw 020 (yLis 45 0,10 3929 8,155 ogat cpl 40 () JS&) Sl 009 Sgpiee
O3 Hlewd 50 adgr S slaws a5 0y J> o pl (Liang et al., 1993) 0si co (5,845 oLS 10 o ,Slas 5 0gu0 Slass
o 39,50 5l eolaiul yuoren 090 YU (g l0 cixe jebas S5 0 0 juie Dlis v )0 Ve, Ll ol e 4y e

Jaswant et al., 1994) cel jiagh pl zlo b Billas a5 058 oo Jgamme o Slas ]33l
M‘o (_g)..do.s 0940 U’d)") ‘()5)15L.; 44.\;.’ uﬁ..b 9 p.».»ul.».u) us..\.’) ..\QL...J L u...w.i ool&...m‘ 0)5.9 (_gl.h)l.o.u GALAJ diu‘ lJ
Og les b aS ud Jol> e 0 0 pely Ol +ao )3 ¥ 9,8 ol e 4y el Lo 50 S5 55 (nreS I
O3 Hlewd el (F o ¥ JSC8) cuilas g)lo gme ST i 10 </ S 90 sl +0u0,0 ¥ 59,0 of ot a4 e

Yy


http://journal-irshs.ir/article-1-575-en.html

[ Downloaded from journal-irshs.ir on 2025-04-10 ]

(VFF) FYEE L FIF sloaxio ¥ ojlass FF als lul GLEL 958 5 pole alxo

ogan JoSid e 0,8 oo |y oYL IS slass aSyl pogdle 5o 10 /0 S0 duwl +auo )0 ¥ 59,5l ol pod 4y pprndins
Ol b as el i MalS el 005y jlond (ot a4 latin i Algy ;0 0gue Sl oy in aS (5 jeboay ol uliél 1S
sbod Crlpla Ol S92 g ogie den (Jlojen o) (sl (B (5 7wgid Slge 1) wbioo 28l 050 ST ()39 o Slaas
Slaw a5 olajlod 3 laoges i (6 25 (5g 4N Hobay Cuwl 039 eS 3 el 5| (> 050 ST (359 L 1 555 e
+aue,0 ¥ 55,0 ol e 4y ki Lo 457 oLl 1l led Gl 1) ogee o5 Slaal dansl Codly 05 S 0gee
Sl #0030 ¥ 59,1 ol jo 4 b o losS 9 S (610 e (65 e ST (335 15 51 558 10 0 e Sl
o900 S (Lo 93 o Wlgiy Lo 50 (nl 5l (oS el (o (al b 392 5 09 9 S5 Slaws a1 e 50 410 S
S o oo @l al b Bille 05 15 4y 050 ST lalaghy j0 00,5 oo letiny a5 wad )l ) wegee 9 5
g odd odid geadli 4 ool il Sla J5 Connd Al s S50 50 B penliy SIS 5 5 b e Sl Sl leses eslin
Oil38l g ol (6580 mald8l Jds 4y 59,5l (Ghorbani Dehkordi et al., 2015) cewl 031 by Hlawd (3] 40 0900 ST (59
.(Smeekens and Rook, 1997) 5gi o 0gun Slaws yioljdl ameS 1o 5 8 i, Luals 9 J5 ol iolidl cow 0
Fageria and ) oS’ oo 6 xS ol> o500 9 S5 (5, 5l azeid ;o 5 axdls Cote Sl 0,5 dlgf 0l 5 Jjailex 10 45 izren
05 ity ) ol ol 235 il ol anlsy b 45 pladiy o s S 355 oty b (Gheyi, 1999
(Karimi etal., 2011) ol oo s cpl o b gucad a5 and (iol38l 1) ogre JoSiS do )0 g S (6,5 sl

sllan 555055 1 50 o 52 Yl 5 453 o S5 |y oabs legarmo 45) Jslono sl olye 5 525 18 sl f300 59
e 59,00 Jled daiy oo 1) ubo 9 555 ek 00T S pae 51 aS (6 jsbody g0 az gl 00T S pas aBIS 4y Wb (ol
*20,3 ¥ 5o, 5L b5 50 0 by Ol wais 0 155,50 conl Jlaide (el mab ST g 05 walss (nlis jles
Jsbos sl slge aal33l s a8 ol 00 ol el ol b god 35wl coslin slalod 50 55 +/0 Ky 50 S
5 51 (53l logontis g i 38 o] s 5 oS 8 ety (SaalS' 25 s oy Yool onliy (5,5 IS olSne o
I3 JeJoa Bloe |y 08 o5 e cpmiman a0 g GiI3H 1, egmo Joloma sl Slyo ok oS el ol Ji5 Jo>
, (Shabani Sangtarashani and Tabatabaei, 2013) sls Ly, puwly jga> ;0 ATP gozxi 5 59,51 0aiSe jlgilie o 351
S5 BT 35500 om0 Jslome ol Sy al38l o 31 Bl Jplne Joloma il olsa il o 9 1 b alal,
(Khalifa et al., 2009) wols Loy, Ol a2 ,5 S 1> 5 (o509 508 dolie ©ja8 2ul38l 0 1) joy puiiins

Olsiss olnls (4 US) wiads Sy 50 pate (nl Gl cage prmlin 2l slne lojlens soles a5 ol S
o5 5 s 32 5 J5 818 i Sl (55055 (5l ks (B sbos 45 5.5 (6 St
ol o & s Jland by 105 olpem L 5 10 Sy yr Sl 40,0 ¥ 5L Lo b preehis 1 osdle aS sy
a5 )l d92g Jlexzl (nl 5 2Bl e prclow (T @32 Sente o Wlgee S50 50 10 Sy el +ao 0 V59 5L
oSt g 00,5 Algl iy 50 s iz p2 Al s g e 4 bg e sl Gl jo IS Gy 5l Cniles g 0l 050 Sl
oty 5ol L5 51 ol (S o &y e sl (3 Jsbows 005 oy a3 (o 3,15 (bl 2 50
(Maetal., 1987) 39 0 0gm0 olawi 9 0 Slos 50 Siul38l g0 5 004

Olgiies OO+ IS8 al Cussay 00,3 ¥ 59,5l of o &y sl o 50 ol Jolome JS 038 (50 a5 Jedo ol 4y
e 5 oo Yol 152 5 i commliy e olyan yolic ol yad & 5,51 (5l Jslono o8 35a5 J¥ttl s
Lo )55 el 03,57 SaS 59,5l e i 4 aSl 0998 (ole LS & ol (g wmo 811, 55,800 (5 @i
Sgbse oS olyen Slge plu s pole gy ©I> Coge prenliw S sle 5 S Sras a5 cl ol (S
Al oo guad igh opl i b aS” (Farooq et al., 2009)

9 Lo, motnd (59 488, 0 slayled ()15 151 (oS &5 Sl (coten o Smee (gt Slge @508
3 laes S Sras glado plpedr S8 ez Ghagh (rl )3 s oe plas ) bl e (Sojelend b Caled po
9 )38 Jore a5 A8l cpgs anBl oo s oS udgs 395 | jaegy S Sras pogdle aS (idg S Jol il aid 5l

Yyvy


http://journal-irshs.ir/article-1-575-en.html

[ Downloaded from journal-irshs.ir on 2025-04-10 ]

Ohlas g cradils Ui

iy G5 ogee )l aiied guie 5l aplail 0 5599 o5 boala ) pows Wsd oo Cgaie Jole sl a5 L]
3,15 sloslall3gd Cuanl ogee 4y (l)oung S Slge paras (nlplis W55 (oo Cgme olS s3laiBl

TUrGeoN ) o9y walss iwsid (58, hun 50 o wle 1) 005 (oo (BB (e S )0 ljaemg S (VL polie )pa>
23 D9 on ey Fiawgid 4y Sy ok Wl e idn ol 5l eSS 3 35290 wB o0 4z e (pl pl (et al., 1989
O slayles b o] sl oS cuals 1) S aid Gliee (p %S 5 8 10 SG e el 4000 ¥ 5,50 Gialesl ol
ogde (V) IS) 055 5 gire Ll ol jlo Guizrad 5 )50 )0 0 el Sl +as 0 V55,51 ol e 4 s
(P ;00 404l Coeal 1 il joue g Sl date (ol ppe Laplal ple 4 Coend T w8 wo 0 0g o5 Al
i 02l 4 gl il el daie iS55 g wiled,S B o Ceans pIS 4y Wi axlis 5y 5l a5 slaclamg S
WCesld g0 g a8l () il

5 a8l wid liee s syl 150 50 0 el Sl vuo )3 ¥ 59,5l ol e & i (g Sl &5 ]
D)y Ada) g Bl wale 4 jlad (nl )3 I p Slaeeg S 4SS a5 998 o0 atie (nlply LOF 5 VY USE) 0 At
D S5 el a0 10 ¥ 59,5l ol pad 4y s 90y Hled )0 00 Joloe Dl yaigy)S o p0 1y Lol el a8 )5
iles )5S 1> rogie duake 43 S aie 5l Jslowe slacl oy S led (pl 5o e e i (g, 4 aS al el e o
St oS ol 3 s bl Sylor b i a3l 5 Sl apnn SSalaesed ke s e & lyise bl
JESl 50 jer paie Sl Jme 4y Logyd baplail il 4y Cond ogu0 a8 dojo ]38l o ol 0390 YU (5,10 s j9bas 090
el |y gy § 5 o Sl b i 55 Sl b 15 e 5o ol (s s Sy S
(Khalifa et al., 2009) s Les
Js «Fageria, and Gheyi, 1999) ol ool L3 Sljaumgs,S olge JES! g (20T $gl (6,05 )b 50 paliy L a0l b
S0 g 4 plail 0 5590 o5 09h o0 a4 Dhiaemg ST S corge penliy 45 Slo plis Lo gk il
JEST (l sl (o085 @08 g5 00 ot 4 Dl yaimg S Jl o ool bl pate K05 oS 5 ke W95 o0 Dgre
Seol hond (Ll &5 a5 (s 5bas il jpate Ol sl Olier Slpsergn,S JUl sl by am o Sl S5k 4ol
o 1l agen b 4y, @0y I, 5 Sl 5ol o o5 (538 il & 5 iy B 51 3 o a5
Ay a5 Sl 09y (Vb Bend (stag) oty I )58 50 B e Sl +ao 0 ¥ 55,5 olyen 4 i g Lo
N Son i 9 Sy e Ble i 45l g 0095 Cgllae ALRIS Laiee )3 w5 ol jen (VL 5 Shee b ST 0k (caus,
A5l g B Sl s i (5 e i o 55 e Sl

oy 75 M6 38y s s 45 815 G 33,851 (520 ol e bl 3 s 5k Syl
ol By b (555 sloogan o s Ll oliisn grn 55 Calpl sl G2 1, Jolons sl sl Jp
o) 5 b guan 45 (Shi et al, 2010) 55 o osme 155l ogme dumsl lime Linl3El g mamelis b pas 05 Alg
Loy 00 43 Su33 55 |y Wy 0gee 0,Skas g 0ad S5 iy @le Cedly melons 3 (05 S5 5 adle Ghegy
555 o 458 (e 03,5 Sl 55 sS oS 3 5 Slyn e 53 (sl 5518 el 83 25
Ozed 9 Syl laid Al Coge preediw jlond sdel Canvsy mls olul s ols 18 0 13U Cod 1) ogue g Al
Sy o0 aid Dged Calae Wogre o 4| Dlhaeng 5 ES > Cuar g )5 Al 4 Glhaeen S slee JUSH halS
g 0,8les il g 5 oy (Rl g Cules 5o g aidl Giulidl ogee 4 el aimey S el e 510

Al s
G
Sgazre Wiy ) 0 (S JJo 45 a5 (69 la0 ;0 M) wil Buw laaiy ) dewgi g 0, 5145 CaS g5 o gouze )0
Y )9)ISLM: ] ).L:.s..\.n OHW Sl )f‘ o My LJ.:LQ )‘).Q o I\ WL" u‘).w +do )0 Y )s)lsl.w olf.:] s(..\.wl.: 0
+duo y0 Y )j)lsl.w o‘).o.b L p.».m...l...w u.\...ul; ).b)M 0gu0 o)l\.\.s| ;‘ 9 Cel 619"3 JJ[S )Lo.u )‘),Q o N LSJ)}: M‘ to )0

YY¥


http://journal-irshs.ir/article-1-575-en.html

[ Downloaded from journal-irshs.ir on 2025-04-10 ]

(VFF) FYEE L FIF sloaxio ¥ ojlass FF als lul GLEL 958 5 pole alxo

olaxi Ban g lejed oo Sz Yot jorkp juiet 55,5l oS 55 (69, Gipgh ! caslin 150 10 0 oy juie I 8
Lol jasm g8 JUl o (ol & prmcliw o 45 olowl 51 tzmen bl Gisuael St ogae S5 (59 5 b 0ge
SIS Sy kol L) ol Lo plgs o0 cnlplo sl oad (K842 65 0 Slae (Al 5 S5 o5y 2ol 0gee @

23,5 Jol> ol (sl o3l Jslows 35 2 il lis B ogai Jlacl (5355 slo ot

References Qbo

-

Arena, E., B. Fallico, C.M. Lanza, E. Lambardo & E. Maccarone. (2003). Chemical characterization of cherry
tomato cultivated in different substrates, Acta Horticulturae, 614, 705-710.

Cakmak, I. (2005). The role of potassium in alleviating detrimental effects of abiotic stresses in plants. Soil Science
and Plant Nutrition, 168 (4), 521-530.

Dugger, W.M. (1983). Boron in plant metabolism. In Encyclopedia of Plant Physiology, New Series. (A. Lauchli
and R.L. Bieleski ,eds.). 15B: 626-650.

Elliot, C.L. & G.H. Snyder. (1991). Autoclave-induced digestion for the colorimetric determination of silicon in
rice straw. Journal of Agricultural and Food Chemistry, 39, 1118-1119.

Fageria, N.K. & H.R. Gheyi. (1999). Efficient crop production. Campina Grande, Brazil, Federal University of
Paraiba.

Faroog, M., A. Wahid, N. Kobayashi, D. Fujita & S.M.A. Basra. (2009). Plant drought stress: effects, mechanisms
and management. Agronomy for Sustainable Development, 29, 185-212.

Follett, R.H., L.S. Murphy, & R.L. Donahue. (1981). Fertilizers and Soil Amendments. Prentice-Hall, Englewood
Cliffs, New Jersey Transphosphorylase Role of salicylic acid in the induction of abiotic stress tolerance.
In: Hayat. S. and A. Ahmad (Eds.), Salicylic Acid: A Plant Hormone, Springer, The Netherlands.

Ghorbani Dehkordi, A., Mashayekhi, K. & Kamkar, B. (2015). Effect of foliar application sucrose, boron,
potassium nitrate and salicylic acid on yield and yield components of tomato var. Super A. Research in
Crop Ecosystems, 2(1), 43-52, (In Persian).

Jaswant, S., Sharma, K.K., Mann, S.S., Singh, R. & Grewal, G.P.S. (1994). Effect of different chemicals on yield
and fruit quality of LeConte pear. Acta Horticulturae, 367, 210-212.

Jifon, G.E. & J.L. Lester. (2007). Effects of foliar potassium fertilization on muskmelon fruit quality and yield.
Annual Report for TX-52F. pp: 1-5.

Karimi, Z., Arshad,M. & Bahmani, M. (2011). Investigation of the effect of spraying KNO3 on fruit qualitative
and quantitative characteristics and beering of Vitis vinifera L., Soltani. 1th symposium of New Topics in
Agriculture, Saveh, Iran, (In Persian).

Khalifa R.K.H.M., M.O. Hafez & H. Abd El Khair. (2009). Influence of foliar spraying with boron and calcium
on productivity, fruit quality, nutritional status and controlling blossom end rot disease of Anna apple trees.
World Journal of Agricultural Sciences, 5 (2), 237-249.

Liang, Y.C., Y.C. Zhang & T.S. Ma. (1993). Silicon nutrition of higher plants. Progress in Soil Sciences. 21, 7-
14 (In Chinese).

Ma, G.R., N.Z. He, & W.Y. Shi. (1987). Investigation of sulphur, potassium and silicon concentrations and pH
value of waters in main streams of Zhejiang province. Zhejiang Academy of Agricultural Sciences, 1, 17-
19 (In Chinese).

Mashayekhi, K. & Atashi, S. (2013). Effect of foliar application of boron and sucrose on biochemical parameters
of “Camarosa” strawberry. Journal of Plant Production Research, 19 (4), 157-172, (In Persian).

Matoh, T., K.1. Ishigaki, M. Mizutani, W. Matsunaga & K. Takabe. (1992). Boron nutrition of cultured tobacco
BY-2 cells. I. Requirement for and intracellular localization of boron and selection of cells that tolerate
low levels of boron. Plant Cell Physiology, 33, 1135-1141.

McCready, R.M., J., Guggolz, V., Silviera & H.S. Owens. (1950). Determination of starch and amylose in
vegetables. Analytical Chemistry, 22(9), 1156-1158.

Shabani Sangtarashani, E. & Tabatabaei, S.J. (2013). The Effect of Potassium Concentration in Nutrient Solution
on Lycopene, Vitamin C and Qualitative Characteristics of Cherry Tomato in Saline Conditions. Journal
of Crop Production and Processing, 3 (7): 133-143, (In Persian).

Shi, Y.Z., J.F. Rong, L. Su, C. Li & Y. Feng. (2010). Study on effects of silicon on grapevine physiology and
fruit quality. Jilin Agriculture Journal, 11, 98-100 (In Chinese).

Souri, N., & Kafi, M. (2005). Paying attention to hydroponics in the greenhouse and types of soilless cultivation

systems. First National Conference on Greenhouse Production Technology, Rasht, Iran, (In Persian).

Smeekens, S. & F. Rook. (1997). Sugar sensing and sugar-mediated signal transduction in plants. Plant
Physiology, 115, 7-13.

Turgeon R. (1989). The sink-source transition in leaves. Annual Review. Plant Physiology and Plant Molecular
Biology, 40, 119-138.

YYo


http://journal-irshs.ir/article-1-575-en.html

[ Downloaded from journal-irshs.ir on 2025-04-10 ]

Ohlas g cradils Ui

Souri, N. & Kafi M. (2005). Paying attention to hydroponics in the greenhouse and types of soilless cultivation
systems. 1%t National Symposium of Greenhouse Production Technology. Rasht, Iran (In Persian).
Sweeney, J.P., V.J. Chapman & Hepner, P.A. (1970). Sugar, acids and flavor in fresh fruit. Journal of the

American Dietetic Association, 57, 432-435.

YY#


http://journal-irshs.ir/article-1-575-en.html

[ Downloaded from journal-irshs.ir on 2025-04-10 ]

Iranian Journal of Horticultural Science and Technology 24 (2): 213-226 (2023)
Research article

The Effect of Sucrose and Silicon on the Quantitative and Qualitative
Characteristics of Cherry Tomatoes

Alireza Tavakoli Khanimani, Kamran Ghasemi”, Hossein Moradi

1. Department of Horticultural Sciences and Engineering, Faculty of Crop Sciences, Sari Agricultural Sciences
and Natural Resources University, Sari, Iran

* Corresponding author, Email: (k.ghasemi@sanru.ac.ir)

The cherry tomato is one of the most important cultivars of greenhouse tomato (Solanum
lycopersicom) that has been welcomed and paid much attention in recent years. Like other cultivars,
cherry tomatoes are sensitive to low light intensity, because of this; in the northern regions of Iran where
natural sunlight is limited during autumn and winter, light conditions are not appropriate for indoor
tomato cultivation. To alleviate this problem, an experiment was designed to evaluate the effect of two
factors consisting of silicon (at two levels: 0 and 1 millimolar) and carbohydrate nutrition (at five levels:
control, sucrose 2%, sucrose + potassium nitrate 5 g L%, sucrose + magnesium nitrate 5 g L%, sucrose
+ boric acid 0.5 g L) on the quantitative and qualitative traits of cherry tomatoes in greenhouse
conditions. The results showed that the lowest flower fall was obtained in the treatment of silicon with
sucrose + potassium, but it was not significantly different with the treatment of sucrose + boron. The
sucrose + boron treatment which produced a high number of flowers, also increased fruit set, and the
highest number of fruit per plant belonged to this treatment. The highest leaf silicon concentration was
observed in plants treated by silicon treatment combined with sucrose + boron. In this experiment,
sucrose + boron exhibited the lowest leaf sugar content, which was not significantly different from
sucrose + potassium and silicon treatments. Since sucrose + potassium treatment had the highest amount
of stem and root sugar, it is obvious that leaf carbohydrate depletion in this treatment was done toward
the stem and root. The highest percentage of soluble carbohydrates was recorded in the sucrose + boron
treatment, which clearly showed that in this treatment, soluble carbohydrates moved from the leaf
source to the fruits. Overall, the results showed that silicon treatment in the absence of sucrose foliar
application caused the depletion of sugars from the leaves and the movement of carbohydrates to fruits,
but reduced the export of carbohydrates to the roots. It seems that the transfer of carbohydrates to the
fruit occurred after the foliar application of silicon; because of this, silicon could reduce flowering fall
and increase plant yield.

Keywords: Carbohydrate sharing, Potassium, Magnesium, Boron.
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