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O ABSTRACT 0O

The effect of foliar spray of Washington Navel Orange trees with Silicon (Si), Boron (B) and
Salicylic acid (SA) on fruits quality: fruit size, V.C, TSS, TA, and total sugars were studied.
The results showed that treatment with Salicylic (50 ppm) increased fruit size (360 cm?),
vitamin C content (34.35 mg/100 ml) and TSS (15.6%).

The results indicated as well, that treatment with Si (100 ppm) and its combination with
Boron (Si 200 ppm+ B100 ppm) increased fruit acidity (1.18 and1.05 %) respectively,
whereas, Si (100 ppm) + B (50 ppm) increased fruits total sugars (11.41%).

Keywords: Washington Navel - Silicon - Boron - Salicylic acid - Vitamin C - Total sugars.

"Prof. Horticulture Department, Faculty of Agriculture, Tishreen University, Lattakia, Syria.
**Prof., Department of Plant Protection, Faculty of Agriculture, Tishreen University, Lattakia, Syria.
*** Assistant. Horticulture Department, Faculty of Agriculture, Tishreen University, Lattakia, Syria.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
281



Tishreen University Journal. Bio. Sciences Series € 2019 (5) 222!l (41) alaall danglond) aglall . 080 daala dlaa

aludld) (aang Goagally Ooshuad) g0
By gl QUL L Ao i gt B
" Oladas Cpugen .3
#% 3aa] dana .3

LIV Josi

(2019 /9 /8 & ,aili gd 2019 / 7/ 7 &) futd)
O gedle [

ALl (mens (asmaseal) GlSila) <8 e (Si) GsSbadls (3w sol) J el () 53k s s
A Adeall Seally C el (g Wlginay leana Cun e JEpl L e s S (B) elysdl aens(SA)

Ll Sl A IS A ganll

C ool o LW sgine 50l el ciin 28 (150 ppm) clbualladl (aesy dlabeall of gl el
(3o 360) Ll aas SIS (%15.6) TSS 4813 dlall sl 5 (e 100/a0 34.35)

100 ) gsysdls ( 200 ppm) ¢ sSlauall 38 siiiall Alalaally (( T1:200 ppm) psSebaadly Alalaal) o cpelal WS
OsSabanadl A8 il Alebeall catly a3 (s e %11 5 1.05) peaall Lmges 3315 ) (T9)ppm
(%11.4) L) GlSdl e L s (T11)( 50 ppm)sosdls (100 ppm)

A S € el — L) e — (5 sll — ) sShadl — By 5ol Jliy Al cilalSt)

A g BB ¢ 0 Aaala Ao 30 A0S il anid ¢ Sliad
A g ABI (0 pi3 Analy (A3 A cclll) AilBg and (i **
a.l*_)w ‘a:é..bu\ ¢ Gy 2.1..1.3. ca&w‘ @S ¢ Oibd) ?.ué c(‘):tlu%h)l:tb Gl yd a._dlh i

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
282



2aa caaal ¢ jladla B o Q) L Re i et 8 ULl (many (g psally ¢psShad) 0

- 04

dadia

dicly) Hn dua callall 8 468U ¢ 1l aal aal ¢ Rutaceae dbilalls Citrus Guiad) ) sty o3l JU ) ey
b Osle 102 s i) g Y1 5ays callall Blalia (o aaally A81500Y) caady A8050Y1 Bhalial 4
D53 conmall Lankay Lol Leintly conliy callall apnll st jay 533 5L JUal) LS a3 (Mehl et al, 2014)
oo pal Lage hacan Ll Laa olad) o Jlo s ) eleinias ledain Gyl sk ool sy cdlld b Laga
AR pabially Clipalidl)

claal) ISy ((Agusti et al,, 2002) zilall Dl Al Gliall aal sl Gluaall HLE aaa Jie
cliall of s (b Ol Lo s i 8 ege Jalse it A 5380 o5 el () Jia (@AY Alal)
dzseaall o TSS) 20 2803 Adiall slsall (C (palis (o LN (s5inn ¢ ypanll Lo gy Al Gl 20200
.(Ahmed, 2006) (TSS:TA) Laseadl 1) AU Lball lsall Zus ¢(TA) 3 pbaall AL

aals L Abad) dae )3 il laally sasal) 433l ¢ pana saamie Jilusy lacaeall & LN Lo g et (Say
SISy . (Kassem et al., 2011) Apaeall 00 daldy Lghdad & Gluaesl) Sy pads Al dae )3l claall
sl Cilalaiag Lgilalas

Apeal SY) a3 lly (gall pualial) & Cliaeall jladl L3 \gila) Gaalsl) Al jealiall G e
-(Babu and Yadav, 2005; loannis et al., 2004) sxal) e i) cld Ll ~ 1) 8

W Cipn pai e uh sed -liaaall Zlly st Lls Dy (raall pualiall a2l (B) ggpsll
Ysss iiny LS .(Abd-Allah, 2006) Tas Ysans 4ie gty Laa a3 am die by o Gl 4y gl Al
gyl Gl Ayl (aleal) i eyl Jis ¢ dehydrogenased) sl blis e il e IS
-(El-Sheikh et al., 2007; Marschner, 2012) 43l

Lol ity Ll Lmpan (it LS Ll Jlaty cisll pled (s b Lad sl gopsll of 22
Gy L 558 A3AS 2339 C ey LN 8 A1 Al alsall A adyy LS el sSuY) pann 528
.(Tarabih et al,2014) Washington naval JW&y Je Jall Jé 4l vie @lldy juaall 4o

Asalls sl dusi e 2y 3 Citrus Limon Burma ciia e (uShsdl cSpa sl (ill of aay LS
ulS 3alpll (S5 A lal) ae Apladly HLEN a5 yee s BISI ClSully € Gaalisy A gaalls 4313 dlial)
.(Bhatt et al.,2016) Cxulyalls ded sl bl (S yas (3l Lgiia 3 0L ae 5)lie Aagila

C el Lo 5055 lail) Jadlost Cagdis diall G s LV Qg e g psall alasin) aalu (ol
dmseall (mid s 4N A0 Adall dlsall A it WS ¢ apdll) LS ae 4y die ol sangd Gllig
-(Baghdady et al.,2014)

Baalsiall jualial) (e say . Ciliaeall Jlatl @l b Ly Ll gl 3adall (g pall pualiall (e 0sSild) 2y
Ll A osSlid) aalgy (Epstein. 1999) il Jolaa (8 %7-3 5 cledyy (e %28 ISy Al 8 5
vaes 5 e pale J0 lall Aty gl Jelaa (8 daie (HgSI0; ) clisliid) Games S5 e
gl Balyy () s Lee Slall o8 G elgine Balyy () OsSeladl ddla) (0535 -(Ma et al., 2001) sl
.(Prakash, et al., 2011) 4dlall salall

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
283



Tishreen University Journal. Bio. Sciences Series € 2019 (5) 222!l (41) alaall danglond) aglall . 080 daala dlaa

o il 58 Ga i o Se iy daslaall chdgally Glall e et ) geSliall Gl 5%
Asgharipour and Mosapour, ) <ilaall alga) Jead ) som lee 2l (idy LS L Gliall dlga) dajlia
.(2016
oo A L (8 aaluy 3 0Silindl (e BjS ClaS aliaial Bydial) et dali bl aliis
dla) o LS L gaballs chiall asma e bl Ll bl aeluy IS GAglall ) Ll
Clage G AilasSl Baany) Jlesin) (it Jseanall 5245 3 abloy of oSa 4SW el o sSild)
.(Patil, et al., 2017) lyyhadlly < piall
by S Ll ¢ g iy cigoll e (RS lansl 8 asaulisd) (sgine as o 05l (S
Ol e g Graad ) s0%
el il Sl a8 Sl gine et O OSiledl e gging U saenl) LY (S LS
(sl Gpdll (8 C ol B a3 o Sl e ggind A 32030 oSy - Splly gl el
Sl laidl) Gl 5y Jala b A0 Adall sl SIS G lly sall pmdl) dead) ool
.(Jia, etal., 2017) dsesall Cigal) b g5 5l
O sekals laysla & Cluaaall g A 5Shull e 4 dial) saewy) il «(1999) Matichenkov et al ()35
oSy A L clall Aalie JWET a8 s Dloll il (e Dbl jealiall iy L (aidd Y saenY) oda
climanll bty gai b Lega hss s o oSl
G osab ) sl el b sl ellullud) Gaesy oSl aladiul ((2013) Ahmed et al oo WS
Alabaaly Citat B Ll LLaslly bl clicall Gy Jpeanally saill of ekl 38y ey G
N,P,K,Mg Il 4,55l Zpuall S5 ppm 200-50 clbuadbadl (aes e %0.2 - 0.05 4 saslisal) il
Ll 4lie 353 8
S5 Apadl QlieY) Galiiueg asmlisll Gl o @il 5 2jad) 3kl of ((2014) Roshdy S35
LAl Ajlie el Ll 48lasly ALl ciliially sall Lanini b las Alled <l %0.1 1) 0.05
ity ciwas 8 LA 4 555 Washington Navel JUy dals) of ow «(2016) EIl- Gioushy J duly s
9020 asmaligl) GlSGhiss ppmM 200 chliadlod) (many 3yl (5l
Ce Blhe sa5 (SA ) budldl Gaes lgies cclall 8 L glspdll lleal)l e LIS 3 saill Cilalaie Jauw
cibatall @l e Lol 5y J¥ Galiin) 85 28U liadl) il B Ll sl Joid e
(Hayat et al. 2010). <slall sty sai 8 Lala T 90 coaly Ll Ligapn ysinys o CoHy(OH)COOH )
Uzunova and ) (3} & Basagall Cudlg oK ey & i N Syl Al age alaia SA D ey
ribulose-1,5-bisphosphate ) Rubisco J i iyl idlai;  ((Popova, 2000
oalea¥ly LAl AL Sl A 32k Ay ¢ Slaymaker et al., 2002) (carboxylase/oxygenase
(Amira, 2015) (g lls 5 all 4y

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
284


http://jxb.oxfordjournals.org/content/62/10/3321.full#ref-144
http://jxb.oxfordjournals.org/content/62/10/3321.full#ref-144
http://jxb.oxfordjournals.org/content/62/10/3321.full#ref-144
http://jxb.oxfordjournals.org/content/62/10/3321.full#ref-134

2aa caaal ¢ jladla B o Q) L Re i et 8 ULl (many (g psally ¢psShad) 0

aliall Jlenindy aliaial Jgus Lae csslall o Liall 4,0 a5 SA I of I culall) Gany <yll
o Sy Lo ) ABS 7 Y Alalaall culilall 508wy 1aag ¢ gl Jiall claiie Ji SIS cdpand)
.(Ansari and Misra , 2007) <aladly culayll (35l

W il of (Kiddel ef a/1994) a5 3 cclalgay) aglial clilall 506 5oLy 3 Lela Ty5 SA 1) Caly
S5 g Sl dpdiall Al clils & .cbla b CDEY) Lkl Lol &0 e a5 SA
dumpedll lBEIL la) Ay Calil bl Al (s dies (SA b ledy die BV b Ol sl
Alea & Jlad a0 L (o sy Al clatid) (e apad) Gy oy lall oda Jlam ccluiall ) d8dal
Ll 5ol e SA Jany Aabiaall dall clalgadl chblall oy die 4 o Al Jalsall s cull)
.(Aono ef al,1993) Jsb )5l cilaaeals 45lall A S lea (< e syall dall Al eyl
Cillanally 33550 5305 slall Jliyd) Hld cie e SA I dlabed) 5l ((2013) Ahmad, etal 3w s
L8 A8 Alall Msdls dygandl mlally Sl e lalginas LA Adla Jie Ll due g dslxid)
DLl A0l e Bailag sagyll 3 (amid 28 (8- 9 MM) SA I dlladll o Isaash cdibiia cul il giias
sl il Kall ((TA) sysbeall AL G gealls (TSS) 48130 Lball Slsall (o lalgine SISy 658l dadlusy
onAdl L a8l e (medy cpiaill Jd SAIL LD 3 o e Ju e cdusianll (mlaallg
Sle Sl sae g 8yl g Gma 8 ZN 5 K =SA = 2,4-D 2 GhsY) U3y of (2013) Ashrafetal aa LS
Jainl b Ll bl (e (adig Auasaally clysSul) Gaeny 43031 dbiall dsally yuasll dais 3l
.Kinnow

r4dlaaly ) dard

Al Al Aball slsaly C Gaalid e Wisine Cua (o JE L 450l Gliialsall (Gauad ey
oar il Auhy & Gl L juaell gl ) zUall DLl 5,8 dpeal g Aypanll (amlaa¥ls Sl
s Gias & ((SA cliluadlil) (man) saill Gilabiie aafs (Si) gsSibadls (B) gspsdl i dpaeall yualial)
& o gal)

10dlgag Cadl ik

6 am by sl Jliy Jladl e (pushyl bla 4y cuy 48 3 2019-2018 omeladl DA il 33
O dhab e gl sV (3 & i 20 Aa (n Giper gl Jlladdl iV Gy 53 s
s alainly g e Dlalaall a5yl 381 Lsy 15 ()81 450

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
285



Tishreen University Journal. Bio. Sciences Series € 2019 (5) 222!l (41) alaall danglond) aglall . 080 daala dlaa

Sad IS Cyie) Cua o) Ka GO Alalas 13 Gl andtiuly (ALl 4 plall Cile Ul A8y lay 4jatl) Crenia
b LS edlebad) il o) Ka

(e slo) 2ls:TO -

-(PPmM100) Si <l :T1 —

-(PPmM200) Si :T2 -

(50 ppm) B sy i T3 -

.(PPM100) B :T4 -

-(ppm25) SA clliwdldll (jmes :T5 -

«(Ppm50) SA :T6 —

.(100 Si +25 SA ) :T7 -

-(100B +50 SA) (T8 —

-(100 B + 200 Si) :T9 —

.(50 B +25 SA) :T10 -

.(50 B +100 Si) :T11 —

.(50 B + 25 SA +100 Si) :T12 —

rals) Al - 4

s Jidsal Jsuds sl (53 2.6 A dpag Bulaall Aplay (0 linysSul) (men C ) ualih s ol =
.(A.0.A.C1990)

@8 ae Bplaall Aiplay Ll e gay Skl Gaeall ol e dlldg (TA%) @ 4K diageal) =
(RUCK,1969) cullié J5is CallS 35ag ( aUai 0.1) NaOH

sirasiShinll Slea dauds LN & (TSS%) 4l dball o sall-

.( Palikiev,1988) (38 3 laall 4550 % A Aoyl culyySull Ao —

AalY) Ayl Ll aaa i -

tibany) Jolasl) -5

lavgial o ol coidly Gen Stat 12 Jlasy) Jdsil galin sladinly Lilas] bl Jilas
.(Duncan, 1955) 0.05 sl 2ic LSD (55t (358 Jil il

ABlially gilidl)
Ll ana A SA s Si g B AL il il -1

Dl pan ol 8 elldlad) Gaeny OsSibaadly spslls B sl QU el ) (1) JSAN B sy
el o gsine U8 (Cam 360) )i aany (SA 50 ppm :T6) dlabaall cisin s, .aalally 4)lia
(B:100 ppm :T4) lebeall Lgiki .5 AV clalaall 3L e Gl (Pans 216) 2Ll

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
286



2aa caaal ¢ jladla B o Q) L Re i et 8 ULl (many (g psally ¢psShad) 0

400 - a i
350 bcde bcde abcd abc
300 of . cde de  of
250 | f
200
150

100

50

Vo [ 8 e il QU el ana

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti10 T11 T12

cdlalaal)
LSD=44.57.5A Jiy B, Si 1 Alslaal) Ao Sy ol Jial) Ll paa (1) JSib

.(~~338) (200 ppm Si +100ppm B :T9) dlalaally ( > 349)
1y (Washington navel) J,dl slast iy of I 5Ll 3 (EI- Gioushy, 2016) il s geiliil) s3a (3355
Dl Glaia et Y sl 8 (%0.2 5 0.15 =0.1 =0.05) asaslisdl illus (100, 200 ppm) SA
c el LS55 XS5 lganay Cus (e

gaad) jualiall Jlexinly Gabaial Jemn e coslall claall 43& a5 4l U SA D 5l asy
3ol Ao (pSahy lae bl ABS - U5Y Alolaal) SULAL 3508 aady Mg ¢ Sgall Jhall claiie Ja @llXS,
-(Ansari and Misra , 2007) «alally cadayll ()34l
aie iy L )Y die Ao 30l s o ) Ayl Allils 2 W) Cosm gal (e a3 Capsll o WS
SlpSall J8 3 diaaloas 03l dlebaall dai jSual LN Sie (s Gl (Abd-Allah, 2006) Tua Yseana
pana 5335 L pat 8 Lol i ALl ligaselly dugsil) (alea) s oty L )
: Comalish ¢y Sl ggina B SA g Si g B G Gl ili -2
) C omalid e 8ym sl Jlll 5l (ssiae <y 3 (50 ppmiT6) SA 1L dlebedd) of ¢(2) IS muasy
leleall Wil gAY cBleleally (23.68:T1) 2Lilly a)lie (g5ine ISy (b (s £100/6 34.35
Dl sgima T12, T11,T10,T9,T7,T5 cdlalaall sl oy 3 .(29.44) (BLO0+SAS50:T8) 48 jiiiall
cgsie e JS S C (i (4

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
287



Tishreen University Journal. Bio. Sciences Series € 2019 (5) 222!l (41) alaall danglond) aglall . 080 daala dlaa

a

35 be b

30 bed bcd bcd bed bed
: cd g ¢ 4 4
k 25
K| 20
)
3 15
3 10
kS 5
() 0 -
% TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T1i1l T12
S
o)

i lalaall

LSD=4.07.SA s B, Si b ilalaal) 458 € (palich cpa By gl JEL L o550 (2) S84

Lo SA I e gind lgnsan C (el e LN (s5ina (e ity Jilly T12,T10,T8, T7,T6,T5 <dlalaall o Jaadly
2l Y s Jiadl Tadiall bl aes il e Jy

Ao syend) Ll 8 G sSillly C aalid 40aS 30l iy A (2012) Javaheri et al gl ae a3l o3 (38155
Ascorbate Jie il amy a8 clluadlil) (mes 0 Glld lgie 35 ((10°M) SA L Aleladl)
.peroxidase

Y aie 3 SA JL (Navel Orange) Jiy ki dlalas Ol lgaagl 8 ¢(2012) Mohamed et al (S
L2l Tadal) U5 LN 8 C (el 48

A i) (men 5f o szl Kinnow sl jladl 3y of <(2012) Ashraf et al duly cadl LS
.C el (e yuanll (ggine )y 3 Ly A4S iad) dleladl

:TSS 4. 404 Adal) Mgal) (e Sl ggina & SA Jig Si dlg B AL il il -3
Jpall (o L) s caly 3 (50 ppmMiT6) SA Ju sy s Syl Sl (i) of ¢(3) JSE o iy
LAY EOlaalls (%12.83:T1) aaLilly 43lie gine IS (%15.75) TSS 4 4503 dbal)

SA + Si 100ppm) :T12 Aladlls ((%13.73)¢(B 50ppm + Si 100ppm) T11 Adlaall il ) LS
LAl 4lie gsine e (S0 (K1 ALK 450 Aball Msal) 4aS (e (%13.67) (B 50ppm + 25pppm
(B AY) el

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
288



2aa caaal ¢ jladla B o Q) L Re i et 8 ULl (many (g psally ¢psShad) 0

i 20

(3 a

3 b b b b , a ab
1 15 b b b b b

33

’gx 10

3%

3 5

ER -

TO Tm T2 T3 T4 715 T6 17 T8 19 T10 Ti1 TI12

S lalaal
LSD=2.09.SA s B, Si iy dlalaall 4 TSS 48 40 Al dlgall (ra Sy gl JUE Ll (s 5550 (3) IS

Mgl 43S 215 38 SAL el Gadatl) (f ) 1)Ll (3 ¢(2012) Javaheri et al gl pe il s3a (38155
Jlexindg solal) o Laall 40 Gumy SA I o L) Glld Ig5e a8, . (Brix index) sysaidl Jld & 48030 4l
B e @il LS L gl Jhall cilatie Jitg dgaeall jealial) alaiel Jewy Lo cdgised) pualial
Cun o)l e g Ay (il Joana 3y 38 Al saeu) Gudas o 15 5ekl 3 ¢(2017) Guixin et al
el AL diapal) [A8AN Abeall S gall A 5 ASIAN Alial) alsall A0S (pa s

A gine IS ) 8 Ludldl) HlE juae 450 ddall slsd) o ((2014) Baghdady et al s S
.300 ppm <lyell Gameny SlasYI iy

Ao caly 8 oS J@l juae A A8 Alall sl Ol «(2012) Ashraf et al Gy Cyelal 2 (@l
e A< 5a Al o Zn 3 S SA D K L dllaal)

RObesCO I syl Lol (aliail ) 505 lucaead) Ghsl & sl (ali of ¢(2009) Han et alaas LS
e L QS Al 3 COp cudiiy a5 3 (Ribulose-1-5-biphosphate carboxylase)
sl Jial culaiie Galaadl by gl Jial) alia

el WA byl Y e Ll Jsas Jadiy g5l of Isaaagl 38 ¢(2003) Hegab et al (/S

1% A< il Sad) (e jlall) ggiaa & SA g Si g B L (i LAk -4

ililes) 50 ppm Gssdls 100 ppm opsSabadl (e IS5 5y sl Syl Slasl (i) o (4) JSE e oy
sda i i ¢(%8.24) wLall Ayl (geia S (%11.41) L clSall dyadl dual) o)y a8 (11
B 100 :T4) ilixdll & (%10.28)(SA 25 ppm :T5) dlleall il (s AY) claleall paen e dlaledl)
.(%9.24) (Si 200 ppm :T2) ilxdls ¢(%10.07) (ppm

o pand) sine B i o sl JE e saadd g )ell Guls ol (Tarek et al, 2007) 3y X5
585 sangd sl alasiad o il 1 gt als (RS LS e ein ) Reasall Gl
G505l Alalaall cadf (o 8 ¢(%7.74) LI LS e spmal) gsine b Lsine % o o(T3:50 ppm)

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
289



Tishreen University Journal. Bio. Sciences Series € 2019 (5) 222!l (41) alaall danglond) aglall . 080 daala dlaa

(%8.24) Ll &lia (%10.07) 3 cilySall (ggina b dsina 3l ) (T4:100 ppm) S5 oaasl
aaiioadl (g)ell depa SISy g yaall JEL £33 ) ¢(2007) Tarek et al go Sl oda il ade 35ay 38

12 3
bc ab
10 bcd bcde
R def ¢ cdef
E 8 g fg efg z defg defg fg ,
7,
3
1 4
3 2
N 0 % .
% . .
TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
™ lalzal)

LSD=1.26. SA.SA s B, Si b ilalaall Ao % A0 ey Suadl (o By ol JU LS g 530 (4) JS

Levie oy53 ) PPM 25 385 vie Ll @ly€ull G 30l b bbbl el lady) il 25 N
(hluall Jsall Jaall aay laies cJaall @haly (A 2y WS COp Jia (ppanty diaddia 58050 Jasfiny
(Fariduddin ) carbonic anhydrase , nitrate reductase a;si Aallad g g ) dl<I) (gginag Ao KU Addlad Sla3s
sausl axie ) gl Jial)l 4 SA D) e dasiiadl SN dplagy) @il g N et al., 2005
nitrate i Adlads lall el Jiall Lo sl oSV gsiee Mok Laies oSVl
L sl 38 100 ppm - SA U dlalaall ¢(2016) EI- Gioush S a8 .(Ahmad et al., 2001)reductase
o Loy Sy lae gl Jiall b dyygpm jealiall o3 Lgiads Zn Jly Mn Qs Fe 11 ge S 53l
Ll Sl A
Gl il o a3 Bpu sl JE jpas B GLSA L 32l B osSbad) E W
GhsY) ssiae 3y LS (Washington Navel Ji,dl shl & SIS Jas o€l L o) 38 %0.2 o saulisd)
Zn N5 Mn N5 Fe B e JS 385 da)) i ogyaall paliall Wi (NP, K. Ca, Mg (5,1 jaliall 0
D8l Gl Gl Zn s Mn dls Fe 3 e GhsY) ssinne 5al) 8 Adlad V) 4 %0.15 5 0.1 385 olSs
sl e GhsY) (gsina ol () ALRYL (gralls (SU palial) (e BhsY) (ssina 33l (b Sl
.(El- Gioushy, 2016) <lySad) 4 dlajp by  Seaall Jhall lee Jadsy
1% A< Aagand) (e Ll ggiaa B SA g Si g B AL il il -5
200 osSibdly) 5 1.18% (T1) (100 ppm) sSbaually sy s Jx Sl iy of (5) JS&l) (e ey
43l 0.88% (SA 25ppm+ Si 100ppm)(T7) dkeleall ki <1.05% (T9)(100 ppm 5,5 +ppm
cgsine S LN 8 A A seall A salyy ) <ol 280.85% TO aalally

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
290



2aa caaal ¢ jladla B o Q) L Re i et 8 ULl (many (g psally ¢psShad) 0

1.2

a
a
' bc b
08 | g - bc  be DS | .
06 |
04 |
0.2 |
0k - =
T1 T2 T4 TS5

T0 T3 6 T7 T8 T9 T10 T11 T12

%%AulSl) A gaall cpa LN (5 s

B lalaal)

SA s B, Sii b dlalaal) dais % 48l Liagasd) (e by gl JU Ll (550 (5) J8i

s ) B gyl pe IEIVL S sangd sSibdl Led deind U el of (5) SN e Laadl
alilly Lmsenll plin) o axi LAl ALK LS AaeS b cOlalaall s2n il ) plas 13y ¢ Qlall) 8 dcagaal)
T, DA PON PN S i SO PN O (VPR JCA TS [ WO B EER

) Jll HLé b dmsenl du gmia 3 SA D) 8L Cus (e ¢(2016) El- Gioushy gilis ge gibiall o3 (385
Diwate g5 ae (38155 LS diumpanll Lo 3 osSibud) 535 3 Lena 38055 Y Ll s 8 ((Washington Navel
8 ) 2 Aledll die Aimgeal) daw oy B o badly Sl JE el 3y o I colsl Al (2018
AL Al p bzl SISl e (Mt

;W) gl Jalaa B SA g Si dig B L Gl ik -6

Ol ) il UK 250 g3y ((TA) Spabaall AL Lmganll 3 (alissl dle IS5 LA moad DA Joany
«(Monselise, 1986) J&inll juac & owifl) (goimsll (meall iay 3y ¢(Citric aCid) il (e
Ay yre dngaall 48N algall dans b A LGN daliall alsall Lo amy Ally GlpSall (8 o)),
-(Iglesias et al., 2007 ) guaill Jalaay Lsec

Ljlie by sl JUE LS el i 8 (50 ppm) bl (e Aleleall G ¢(6) JSE s
oaeny ) Aldledl &5 ¢ (50ppPM Gsysdl + 100ppM (sSibiadly ) Alebeall gihi gAY cDLlaally aaLilly
AV D alaally 28 L3I 45 laa ((50pPM ()5l + 25ppM i)

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
291



Tishreen University Journal. Bio. Sciences Series € 2019 (5) 222!l (41) alaall danglond) aglall . 080 daala dlaa

20

Tttt

T10 T11 T12

=
o

} A0 Al ) gl s
3 _laal)
w

o

.

S alzall
SA iy B, Sii b Alaleal) daii Sy gl JEY L sis gl Jalaa (6) JS

oabaaly/

Lt il Jalea IS ¢ T 5 T1 AlalaallS dlle g dim paall Ay cilS ) ) o U (e oDl
oaa (38055 . Llle e il Jalae OIS cAiaidic dimsenl) D L culS ) c0Leladd) o (i g Lmidie
OsSaledl 536 Cus e (Diwate, 2018) 5 ladldl (aes 535 Cus (e ¢(EI- Gioushy, 2016) pe il

il Jaleae (it Gl s saall 50l

taluagilly calaliiiuy)

rol am ALl bl e

C omelid (e gsine Jumdl @l (50 pPM) clbiallidl Gmasy (il Alalas daiis S LD aan Sl #
LTSS 4l duleall alsall

(100 ppm) ¢sssdls (25 ppm) bl meny Alelaall i IS ZIKH ClySll o (gsina Juadl *
-(B, 50 ppm+ Si 100 ppm) A4S siiall dlalaally

25 ) Liliadlldl (aess (100 ppm) osSeland) (e 481l dlalaally ¢(100 ppm) o sSaladly dlalaall caaly *
Oe DU (s5ima e (100 ppm) Gsosdls (200 ppm) oSileadl ( AS 5N Asladl) S (ppm
RISV

(SA 25+ B50) 4S jidiall cDlalaall G35 clbndldl (meny dlalaall A Ulle zmill Jolae S *
.(Si100+ SA25+ B50)  (Si 100+ B50)

Jpmanll (sl g psally bl (mesy Jad¥) Gin sy s JE e e pags o (Se Sl *
comalal) el Ay die Lghn Lad aa] 5 Jaly il aply LD 8358l Alle Clialges an Jgeana o

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
292



2aa caaal ¢ jladla B o Q) L Re i et 8 ULl (many (g psally ¢psShad) 0

saalml)
[1]-ABD-ALLAH, A.S.E. 2006. Effect of spraying some macro and micro nutrients on
fruit set yield and fruit quality of Washington Navel orange trees.
[2]-AHMAD, S; SINGH, Z; KHAN, A.S; AND IQBAL, Z., 2013. Pre-harvest application
of salicylic acid maintain the rind textural properties and reduce fruit rot and chilling
injury of sweet orange during cold storage. Pakistan Journal of Agricultural
Sciences, 50(4).
[4]-AHMED, W; PERVEZ, M. A; AMJAD, M; KHALID, M; AYYUB C. M;& NAWAZ,
M. A. (2006). Effect of stionic combination on the growth and yield of kinnow mandarin
(Citrus reticulata blanco). Pakistan Journal of Botany, 38(3), 603.
[5]-ASHRAF, M.Y; ASHRAF, M; AKHTAR, M; MAHMOOD, K; AND SALEEM,
M.U.HA.M.M.A.D., 2013. IMPROVEMENT IN yield, quality and reduction in fruit drop
in kinnow (Citrus reticulata blanco) by exogenous application of plant Growth regulators,
potassium and zinc. Pak. J. Bot, 45(S1), pp.433-440.
[6]-ASHRAF, M.Y; YAQUB; M., AKHTAR; J; KHAN, M.A., KHAN, M.A; AND
EBERT, G., 2012. Control of excessive fruit drop and improvement in yield and juice
quality of Kinnow (Citrus deliciosa x Citrus nobilis) through nutrient management. Pak. J.
Bot, 44, pp.259-265.
[7]- ASGHARIPOUR, M. R;and MOSAPOUR, H. (2016). A foliar application silicon
enhances drought tolerance in fennel. J Anim Plant Sci, 26(4), 1056-1062.
[8]- ANSARI, S. M;AND MISRA, N. (2007). Miraculous role of salicylic acid in plant
and animal system. American Journal of Plant Physiology, 2, 51-58.
[9]- AONO, M;KUBO, A; SAJl, H; TANAKA, K., & KONDO, N. (1993). Enhanced
tolerance to photooxidative stress of transgenic Nicotiana tabacum with high chloroplastic
glutathione reductase activity. Plant and Cell Physiology, 34(1), 129-135.
[10]-Amira M. S. Abdul Qados.2015. Effects Of Salicylic Acid On Growth, Yield And
Chemical Contents Of Pepper (Capsicum Annuum L) Plants Grown Under Salt Stress
Conditions. Intl J Agri Crop Sci. Vol., 8 (2), 107-113.
[11]- AGUSTI, M.; MARTINEZ-FUENTES, A.; MESEJO, C. Citrus fruit quality.
Physiological basis and techniques of improvement. Agrociencia, 2002, 6.2: 1-16.
[12]- A.O.A.C., (1990). Official methods of analysis of the Association of Official
Analytical Chemists, 15th ed., Association of Official Analytical Chemists,Arlington VA:
1058-1059.
[13]- BABU, K.D. AND YADAYV, D.S., 2005. Foliar spray of micronutrients for yield and
quality improvement in Khasi mandarin (Citrus reticulata Blanco.). Indian Journal of
Horticulture, 62(3), pp.280-281.
[14]-BHATT, B.B; RAWAT, S.S; AND KUMAR, D; 2016. Effect of foliar application of
bio-regulators and nutrients on physico-chemical properties of lemon (citrus limon
burma.) cv. pant lemon-1 under subtropical condition of garhwal region. Journal of Plant
Development Sciences, 8(11), pp.529-535.
[15]-BAGHDADY, G.A; ABDELRAZIK, A.M; ABDRABBOH, G.A; AND ABO-
ELGHIT, A.A.;2014. Effect of foliar application of GA3 and some nutrients on yield and
fruit quality of Valencia orange trees. Nature and Science, 12(4), pp.93-100.
[16]-Diwate, D.D., 2018. Response of soil and foliar application of silicon on growth yield
and quality parameters of sweet orange (citrus sinensis L. osbeck) cv. nucellar (Doctoral
dissertation, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani).
[17]-DUNCAN B, D, Multiple range and multiple F-test Biometricalf. Vol:11, 1955,1- 42.
[18]-El-Gioushy, S.F., 2016. Productivity, fruit quality and nutritional status of
Washington navel orange trees as influenced by foliar application with salicylic acid and

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
293



Tishreen University Journal. Bio. Sciences Series € 2019 (5) 222!l (41) alaall danglond) aglall . 080 daala dlaa

potassium silicate combinations. Journal of Horticultural Science & Ornamental
Plants, 8(2), pp.98-107.

[19]- EL-SHEIKH, M.H; KHAFGY, S.A.A; ZAIED, S.S; 2007. Effect of foliar application
with some micronutrients on leaf mineral content, yield and fruit quality of Florida prince
desert red peach trees. J. Agric. Biol. Sci. 3, 309-315.

[20]-Epstain, 1.R. and Pojman, J.A., 1999. Overview: Nonlinear Dynamics Related to
Polymeric System. CHAOQS, 9, pp.255-259.

[21]- FARIDUDDIN, Q; HAYAT, S; ALI, B; AHMAD, A. (2005). Effect of salicylic acid
on growth and enzyme activities of wheat seedlings. Acta Agronomica Hungarica, 53(4),
433-437.

[22]- GUIXIN , CHU; ZHANG, MEI; LIANG, YONGCHAO. 2017 Applying silicate
fertilizer increases both yield and quality of table grape (Vitis vinifera L.) grown on
calcareous grey desert soil. Scientia horticulturae. 225: 757-763.

[23]-HAYAT, Q.; HAYAT, S.; IRFAN, M.; AHMAD, A. Effect of exogenous salicylic
acid under hanging environment: A review. Environmental and Experimental Botany,
2010, 68, 14-25.

[24]- HAN, S; TANG, N; JIANG, H. X; YANG, L. T., LI, Y., and CHEN, L. S. (2009).
CO2 assimilation, photosystem Il photochemistry, carbohydrate metabolism and
antioxidant system of citrus leaves in response to boron stress. Plant Science, 176(1), 143-
153.

[25]- HEGAB, M. Y; SHAARAY, A. M. A; AND TAAYA, A. H. I. (2003). Effect of
different sources and concentrations of boron on growth, fruit setting, yield and fruit
quality of Washington navel orange trees. Minia J. of Agric. Res of Develop. 23(1):83-96.
[26]- IOANNIS, E.P., E; PROTOPAPADAKIS, K.N; DIMASSI AND I.N; THERIOS.
2004. Nutritional status, yield, and fruit quality of ‘‘Encore’’ mandarin trees grown in two
sites of an orchard with different soil properties. J. Plant Nut. 27:1505-1515.
[27]-IGLESIAS, D. J;CERCOS, M;COLMENERO-FLORES, J. M; NARANJO, M. A;
RIOS, G., CARRERA, E., .. & TALON, M. (2007). Physiology of citrus
fruiting. Brazilian Journal of Plant Physiology, 19(4), 333-362.

[28]-JAVAHERI, M ; M ASHAYEKHI, K ; DADKHAH, A ; TAVALLAEE ,F, Z. Effects
of Salicylic Acid on Yield and Quality Characters of Tomato Fruit (Lycopersicum
esculentum Mill.). Intl J Agri Crop Sci. Vol, 4 (16), 2012, 1184-1187.

[29]- JIA, H; YANG, J; GAO, P; WANG, J.,AND YANNA, N. U. L. I. (2017). Silicon-
carbon composite anode material for lithium ion batteries and a preparation method thereof
U.S. Patent No. 9,663,860. Washington, DC: U.S. Patent and Trademark Office.

[31]- KIDDLE, G. A; DOUGHTY, K. J; and WALLSGROVE, R. M. (1994). Salicylic
acid-induced accumulation of glucosinolates in oilseed rape (Brassica napus L.)
leaves. Journal of Experimental Botany, 45(9), 1343-1346.

[32]-KASSEM, H.A; MARZOUK, H.A; AND ABO-ELMAGD, AE.K. 2011. The
influence of different agrochemicals foliar sprays on postharvestfruit quality of navel
orange. Emirates Journal of Food and Agriculture, pp.187-195.

[33]- Ma, J.F., Goto, S., Tamai, K. and Ichii, M., 2001a. Role of root hairs and lateral roots
in silicon uptake by rice. Plant Physiology, 127(4), pp.1773-1780.

[34]-MONSELISE, S.P. 1986. Handbook of fruit set and development. CRC Press, Boca
Raton, p. 87-108. In: S.P. Monselise (ed.).

[35]- Matichenkov, V; Calvert, D. and Snyder, G., 1999. Silicon fertilizers for citrus in
Florida. In Proceedings-Florida State Horticultural Society (Vol. 112, pp. 5-8).

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
294



2aa caaal ¢ jladla B o Q) L Re i et 8 ULl (many (g psally ¢psShad) 0

[36]-Marschner, H., 2012. Mineral Nutrition of Higher Plants. Academic Press Limited
Harcourt Brace and Company, Publishers, London, pp. 347-364, ISBN: 978-0-12-384905-
2.

[37]-MEHL, F; MARTI, G; BOCCARD, J; DEBRUS, B; MERLE, P; DELORT, E;
BAROUX, L; RAYMO, V; VELAZCO, M.I; SOMMER, H. AND WOLFENDER, J.L.,
2014. Differentiation of lemon essential oil based on volatile and non-volatile fractions
with various analytical techniques: a metabolomic approach. Food chemistry, 143,
pp.325-335.

[38]- PRAKASH, N. B., N; CHANDRASHEKAR, C; MAHENDRA, S. U; PATIL, G. N;
THIPPESHAPPA, AND H. M. LAANE. 2011. Effect of foliar spray of soluble silicon acid
on growth and yield parameters of wetland rice in hilly and costal zone soils of Karnataka,
South India. Journal of Plant Nutrition 34:1883-93. d0i:10.1080/01904167.2011.600414.
[39]- PATIL, A. A; DURGUDE, A. G; PHARANDE, A. L; KADLAG, A. D; and
NIMBALKAR, C. A. (2017). Effect of calcium silicate as a silicon source on growth and
yield of rice plants. International Journal of Chemical Studies, 5(6), 545-9.
[40]-PALIKIEV,S.H(1988). Short ways of analysis fruit and vegetables.kolos,Moskow (in
Russian).

[41]- ROSHDY, K. H. A. Effect of spraying silicon and seaweed extract on growth and
fruiting of Grand naine banana. Egypt. J. Agric. Res, 2014, 92.3: 979-991.

[42]-Ruck, J.A.,( 1969). Chemical methods for analysis of fruits and vegetable products.
Canada Dept. Agric. Summerland B.C. Pub. No 1154:14-33.

[42]-SLAYMAKER, D. H; NAVARRE, D. A; CLARK, D; DEL POZO, O; MARTIN, G.
B., & KLESSIG, D. F. (2002). The tobacco salicylic acid-binding protein 3 (SABP3) is the
chloroplast carbonic anhydrase, which exhibits antioxidant activity and plays a role in the
hypersensitive defense response. Proceedings of the National Academy of Sciences, 99(18),
11640-11645.

[43]- TARIQ, M; SHARIF, M; SHAH, Z; KHAN, R. (2007). Effect of foliar application of
micronutrients on the yield and quality of sweet orange (Citrus sinensis L.). Pak. J. Biol.
Sci, 10(11), 1823-1828.

[44]-TARABIH; E.E. EL-ERYAN AND M.A. EL-METWALLY, 2014. Physiological and
Pathological Impacts of Potassium Silicate on Storability of Anna Apple Fruits. American
Journal of Plant Physiology, 9: 52-67.

[45]-UZUNOVA, A. N.; POPOVA, L. P. Effect of salicylic acid on leaf anatomy and
chloroplast ultrastructure of barley plants. Photosynthetica, 2000, 38.2: 243-250.
[46]-YILDIRIM,E;TURAN,E;. GUVENC,M,I . Effect of Foliar Salicylic Acid Application
on Growth, Chlorophyll and Mineral Content Cucumber Grown Under Salt Stress.Journal
plant nutriation, Vol: 31, 2008,593-612.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
295



