Interaction of Sodium Silicate, Silicate-Solubilizing Bacteria, and Parasite
Dodder on the Physiological and Growth Traits of Eggplant

ABSTRACT

Silicon is an essential element in plant nutrition and plays an effective role in tolerance to biotic and abiotic stresses.

The study aimed to investigate the effect of sodium silicate and silicate-solubilizing bacteria on the interaction between
eggplant and dodder infestation. The pot study was conducted at Bu-Ali Sina University in 2022 as a three-factor factorial
based on a completely randomized design with six replications. The first factor included the dodder infection of eggplant
(with and without infection). The second factor included the application of sodium silicate (zero and 100 mg per kg of soil.
The third factor included soil inoculation with silicate-solubilizing bacteria (zero and 10 ml per kg of soil). The results
showed a synergistic effect when using combined sodium silicate and silicate-solubilizing bacteria. When the soil was
treated with sodium silicate and silicate-solubilizing bacteria, the infection of eggplant with dodder caused a decrease in
shoot dry weight (32%), root dry weight (41%), and silicon content (28%) and an increase in lignin content (53%),
phenylalanine ammonia-lyase activity (27%), catalase activity (214%), peroxidase activity (202%), superoxide dismutase
activity (194%), lipoxygenase activity (156%), H202 content (58%) and malondialdehyde content (94%). The co-application
of sodium silicate and silicate-solubilizing bacteria synergistically reduced the dodder biomass. So the combined use of
sodium silicate and silicate-solubilizing bacteria could compensate for the damage caused by this parasitic weed to eggplant
biomass.

Keywords: Bacterial inoculation, Enzyme activity, Parasitic weed, Silicon.

)

59998 30 ST 39 9 s JRI g Ol 0uiS > (5355 Ui Sl S o 39
alxedl iy 9
N Ou\gb

PRl Gigly D)3 (Gt g G SBOAS Elgl Jod 13 (s ge Lilinlel 2 Cguone (LS 435 ) (63908 pE (pals b
b logr ol8tils o (IS (otlojl (o ) o ouiiS > 68 5 ot @Sl ol 3,088 311y s plomodly (6031 U bl a8
{529 gt 5 1) o @0 loxedly (Sogll gl ole o )18 g2 290 5 £ L (33kas elS' g3 oy 2 JopgiSTh ©pgoey VF
mishe V1 g ko) OlSlew oS Jo (6581 b S il o Jale g (SBp)58kS p2 53 25 e Ve g o) e S 018 pg> Jule
Tl g bl cosog o S o 5y 5 e SRRl 2,505 (liflen 51 g2y 5l (Sb ls g (SBpSkS a5 2
(2> YY) algn plil Sts 59 (halS cage el o 4 gBradl (ST ot Sl 318" 900 5 S 01135 Jo (6581 L S

(2oyd YY) WLsgel ¥ s B3] culled ((1o)3\0F) (il cgime il 8l g (Aoyd YA) (pubow (gime (duoyd ¥Y) ady, Sid (59
BinS 9d w3l clldgiamgs VAY) Bgannd ST pguier il cllled (aoyd Vo) jlnSTy w3l culld (1) YIF) VB o5l collasd
& O-‘ odiiS > (6,81 5 e OlSalow 387 .05 (s > AY) KAV Oole (s5ie g (Mo pd DA) (5ey0ud dewS Ty (s5ime (o> VOF)

D.\A.ASJ> LS)“gL’st""\“’ u&..l..w P‘y )M.\mwb)yW) u»&lg&)xmaw‘b ol s Slaws L;"l‘”)"d)bu"m );l fu‘yEUAL@(u
Al yredl 0395 Can; 4 S jpmcile ol (gow 1 0dlg ylud 0aiiS s ol )l

N ot il clle (IS ppiile oy o 6351 el A5 oS

dodio
ol 3 lond (candib Galisee uin YV 3 a8 ol 0id lolid lan yulyw 53 S S ol a5 ¥V Ly
Sz 2 G pladile (p e s dagi )50 (g)ygliS iS5 ST e ile plgis 4 e T Ll o
o i ) (Saric-Krsmanovic et al., 2019) .yl 1,8 Striga 5 Orobanche Arceuthobium Cuscuta sla
ol pwlpo ) 0358 Hlaw olélas SusTy, s 4 (Cuscuta campestris Yunck.) ely; (ww 4355 Cuscuta
Lukacova et al., ) cul zyhe JSS] jymcile o 5ilopmd s oloie 4 dal 86 JyuS claan S g 03pS Sbijwe oys
Sl a4 glio 5o sbdile jI (S a > (£l (=l oLl ) e @ Sl (ol e 455 (2019
(25 3 DN Giwed Ul g Aws Sy g dddyy BB uw sdisS ol (Garcia et al., 2014) WS dlos calises
plo g e dlge Ol Gla (elp elbl flaie 4 a5 wad o oSl |y 4o pb 4y (caile Aty sla,lle agl

\



Sl Rl (2 BB b 4 (hjse oS 3 Slas 5 a8 oyl IS oo Joo (e ol (3l (slacdly | la JsSUge
3 o VI inls el wlgs o ol); w0 ac )50 (Sogll a5 w08 3155 LE liie (Yoshida et al., 2016)
g (Al-Gburi et al., 2019) \bxedl ogee 3,Shos ;> (sho)d ¥+ jzals 4 (Ustliner, 2018) 48 juize ddyy M8 ggime
olS pl &5 sy e )l 4 & cuwl Solanaceae odlgls 5l A, »LS (Solanum melongena L.) el
Db ) 5SS (6y30il Bpae lp S Saes g Gmme)S bl el )3 ol cpl ABL Gliwgria (oo
S yaabie VA Loy ¥+YY o 5 .(Bagheri, 2015) 1L o duslie LB (K555 4555 L plie 3j)) bl 1 oloxasl
Oyl ot Gl 0391 (yledl bguee (p yaulee OU/Y T>9A> oS OT dons oS Cawl did)y lredl cusS pj ke Sl )
>8] (FAO, 2022) cuul 63g) ylxodl sgse o5 5l 8 1 i cudloy b, jlia Ve Loyd cutS o Jlo cpod g
paseis GlS 4335y ()9p8  pais plgis 4 bl Cuwl mej ) (5SSl (gl paie (ragd (ST) uds
e b S o ()18 S5 g5 sl 3 g Lla 1) ol lalS (Jb cpl b .(Ghasemi et al., 2020) @l o5l
s Cople LS D950 il S sols 56 15 ol 5 posiog)l cumols coaies oS o jooe Palr S s | IS5 &,
é»l.n )ls Pl uwlud ch;> U”I l.’ G (o yawd §d ULD:LS ub le).» LQ)] 20 D990 ua-u-L.u) nd‘).aL.»\._\.s)].) uT L) uj9j>ml.5
oo 5 IS5 5 9 0] e 3939 4 Sl (S35lea a3 b yd 4 Clihdenge 5 Sennlit I S 4 SK-
blze yiS1as 05y ol 51 (Joshi et al., 2023) Casl o5 Jloms SB 3 o e Lol i 1T sl o ol & o
b b ool Gt Vsb a3 o (Sajlon b J) Ol o conl B B 6] b5 el | 45
Sliies 5393 35 GBS (sl i B koo 45 o il it U350l 5 45 Sl o35 o lacs Sl
(Ugagdgm cuskenls 4 Blate bayg cp 55l 03,8 Gilwla |y OB 0aS” Jo sl S I ilisee (slady g
oS Jo byl laige Sletuns Jdod 5 55 Jongldbiiian 1Syl o LydeShe dughy (osSsn

.(Raza etal., 2023) .))5 L)W Ltbu&..Lw a.LZJS& u"ﬁ)'i"” Lgl!bu.w} 019‘54’ I) L)“’?L"‘"L 9 (}’U?"ﬁ'}?" thbu&.».lw

g} Ay
Sheamd Gials |y (sujpd 9 ) Sbahid SlE ool b 38 &8 Cunl 03l (L5 plxadl (59, (B slaadln
Al-Gburi et al., ) iS'calsl(Hasanuzzaman et al4 2018) s (Bakhat et al., 2023) clyis 1 sb (55 dles
9y o ploul ldallBs (Alves ebal., 2023) )90 (olie polic Cuow (El-Ashry et al., 2022) jis'iles (2021
Shabrawy and Rabboh, ) @S\dlﬁ)uﬁ Jolos (Salman et al., 2023) (gy00 4 Jood 200 j| Sl LSyl
S o IS g (Maveié Cermelj et al., 2022) jian slgle aimis (Kabir et al., 2021)  nKuw ol3ls (2020
g0 Llg¥ o el aé)lf 5 o e bl cod (Jlb opl b ] uadiws 3 )8 dlawly 4y (Madany et al., 2020)
(Hasanuzzaman gtd@l., 2018) 131" (VF+Y ¢ 0,8 9 (52y9.de) Jls5 5 (Ghasemi et al., 2020) 5,8 g5 5 Slas dgupe
cdadbrs (0 i H g5k lasee danl 3 gl (V) (lKan 5 JU5W) (g)0d e 9 (Jiang et al., 2023) puS
se 85 3015 Cams Sy SIS 5 oo lanlsnd 3 ol Y S S5 & 1y ot gyl > olalS
35 oliorgn 15 311y BS W50 e 3,015 o8 s iyt (sloallnn oJlo ol b 39 e Tyt plSoxt
S g3 630 5mmS 0 GWLigel VT b (claes 1 culled )38l (Wang et al., 2017) S’ cdaslxe o i plp 5
Sl o (Al-Gburi et al., 2019) lxedl (Ahmadi Mousavi et al., 2017) ;ylou, 1 Ugeusd JounSlygw 9 YL
Pl 9 ey STy (cgime LialS 4 e a5 Canl osd 535 e 4S9l alawly 4 (Lukacova et al., 2019)
cdl SB sals 1,3 a5 ool auly qoate qoaels o juie Sl JS5 & btas sl D90 2341 (03
(o I b it ot 3 £y obS Gl (sl gl 390 S pocte g Jobouel Cunle 3 & Vans o5 3930
L 5 Ll 352y & O (Sojlon sul)8 (b o Cusl d9250 5 Sl dpusl IS5 & SB o 5 )5 Ll


https://fa.wikipedia.org/wiki/%D9%87%D9%86%D8%AF%D9%88%D8%B3%D8%AA%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D9%85%D8%AF%D8%A7%D8%B1%DA%AF%D8%A7%D9%86

d,31 (Joshi et al., 2023) Casl o8 jhs SB 3 o o Lol w8 s T wilgise LS oS Canl Lo J) LS5

2 oo ggme Gl g Sl GBS (05 U sl e 0l > ss St Ul 4 (o Sllllas
Ruban and ) _uej pbl (Anitha et al., 2023) ,S.is (Chaganti et al., 2023) zs,s (Sari et al., 2022) > sbapluil
& (eddaie (gl GluS 5 Ol 0aiS > sla g 5S> S o)Ll (Nath et al., 2022) ;..iS 4 (Jeyaramraja, 2023
5 (Joshi et al., 2023) b jigg Clo g SSLaw sl S glgl yimmw (Sojlon Coge a5 WS o by SB o
Oladss j Wb o sly; LS ;> (Maleva et al., 2017) puwly g j0ud (g0 Wle olie jole K> Sy
o i glgil bl s o Galiseo LS 5 uabew 5,15 dawly 4 oS 5T (laes 5T el cullad jiol38l (coasxie
ol oA y9y0 g anexs (Wang et al., 2017) aluwg 4 oyl zols aoMs a8 ol odwy il & Suwjpmé g ()
&S cuol oads y%)l53 (Lukacova et al., 2019) ¢SLis 4 (Al-Gburi et al., 2019) lxedl g9y (b axdllanggd ;3 ¢yeST
@ e Oylad galS cliwly > Wed e el w4 lagl Sogll ialS el (NazSiOs) aodw Gl 5,8
N p o STy Sl 018 o (6381 dmaw Ol Jlite SIS o) gy el ol B fglonasl

sl lomedly ol 5155 9@59’%}.».3 Gl Shy

93 (sl ig 5
o9 RS2 Jxe Slasio
SAby g (Soide i o Shy p e Sy Sl oIS s ST Slls (ST gy jokiied,
el il s Lo  Jog olSisly (g5 SIS )3 VF) Sl j> Adiss ¢ ylasls

\
/ o33 S ylodi g T b £
Jsl Jole 8,5 plol V¥ o o 1S5 2 L @8l Ml by o (VXVXY) el s o958 90 ol
g 93 )3 prdes Sk 3,08 Jols pg> Jol& SS9 igl's b o 93 )3 (85 G 41 Glomedly (Sl Lol
“Je Sl )b ale L SB il Jolg pgw Jols AI-GbUN, 2021) 390 S 2 SolS 2 )3 p)5 (e V10 g e
&9y Aoy e oy SB 2 SolS o D M Ve g jho zaw 93 3 (wa SUN Bio SS-BAC) wlsilew oais
PP ey

\

cwls g b ylowi (5 jlwodleT Wldos
b b py) st BTl 5 552 0dd (gpglaen yglome (5j)5litS oAl as e I yedy bl g odlitul 350 S
Do) Jor 3 0dd 55 (aliendsSo b la S

ORLS (595 IS 13 0l 00wl S o bowni oSy 3ad s 5509 .) Joua

JS 039 el b ol gl Sl colia O AW o)
(22) (Pleest) (pleest) (12,9) (e p korjsm) (22,9) (1o))  (2oy)
-\ YSAY ¥V/Y ) v/s v/\ £/ Yv/IY WYY

ool GlsSs Blime 5L 52 g b G gy Gl B )S 18 (QLE]) b 5 (o yme > SIS 55 lalals a3
5D s el e Vo a5 50 4y 5 2505 S5 Gl 55 255 53 91 GBS o o g Ay s



TY BV o sy SIS 900 (glon s Cogby g Lad ¢ inlejl Jobo 5 55,5 aslsl (Ve:dY:N+) NPK 568 il )
A (65030l Moy FO B Y g 0l,5 Sl 4y

50 ,d Ve (ST L (Cuscuta campestris Yunck.) sly; Guw (sbayds cyloeodl doalS ingy 5l (o aian g
SoazalS (i) 3l (g dholidl 0 4l gye Bls <0 o )3 (o) s 4 (531 slajless & bgupe lalS
o1 (5 yglgen dilate ,> o3g)l A8 tier g )l5e 5l o)) o slo)dy WS ST S ja > 3 g Y 4 ] ey
a5 Jols lizabl iy s g, 51 (Mishra, 2007) 5 Jadlgius cslyal b uelys o sloyiy cadS 51 i3 gy
Blo B2 gy bl (a1 )13 g jlate OT L o] (gouiitund dddd Ve Ste ay (ZAA) S poil gt )3 bnydy ailins
i g 15 S5 oy

ot 5T Cadlth 3 K> (339 B3I

Obredl dds )y g (2l plul s b Clly lredl olsn slapliil s (gladBlo  lredl a1 s ole g0
(2020) Ko g Madany g, .0d (pjs 5 St (Colo FA ol 5 o a5 £0) oyl 3 EaLS Slge i cuily
9 Hasanuzzaman g, g jlaaSly 5 jWhigel VT i (olae 3l culld g BuSY o Ludow (coine (6p50jl0l sl
5 0iaen Sl 590 9 UsmS g 9 Ugomsd dpuST g YU (slaey Sl o Sosluilicl  (2018) ) Kan
A5 JLs 13l 6 ol

sl Ngo V0 Joloea ) oo Ve 4 oxd St Sy B A OB Sy o g Sl il
AiBy Ve e g 3Ll et O i) e Fo celo ) g b BlBICSG IS uun sl ;Yoo ofF + < ,0l9,000
Sl deo ¥ caiBy B 5 e b 8l posgal ladgelin yid S8 g il ooy wle 5l p)S e do A5 03] o
Sy il il 1 oalisl b e 1 0kl 12 (e W o @ e OT L g Lol Yo /) S s gl
WD0)S Cud piegil Frv il 3 dgel ds (DS5 &lSgd 5y i)

5 ke ¥ Y0 o b osis S 5 Sl LSUBAS 5 oS o+ ol S 55 (s5ien csSfl sly
ol deo V3l oolatul b og 2yl ol clbguy o(4ids ¥ fgue; (351,S VEw ) 5,5 Sea yiler 5l e b a8LS] o y> A
O plos ) Wiged 10,8 188 Baoes sutedidd A U1 Ll s )5 g diend Y1) s b Sl sl £ nylog it
VID posigel S 9,08 WIS 2 Loama/\ s 2 0 GBI (6lod 1 g g £ (4235 Ve 0l Stilio a2 3 V1) (5)be
S om b 0bily i leo Ve PR & Sl Dol b g b a8l el 4 )W oo ¥ s deanS gy0id 3 Juo </ 5 ;Y50
S gl VA G j3 gy obows i {453 0 simg 1,5 Vo) 358 Sl

3 o eoleedl o6 S 5l £S5 e ¥ v 0 g s 5 SUgal VT Juid ol e leb oSl ol
552 ey (N 2)0) Ngolon B e siael Lo S5y o5 Bl sl o P10 by el 5 L s
(4655 ¥ fguag) S V) 3 skl 5 oiipen Vpashe ) dpul Sl 15 ualiss il + Ygadoa 10
W3,5 Cud yiegil YA+ s j3 ool iy Jolowe ol i 03l jaus B0 = Juol gl clis 1 gy il

S ke ¥ & sl o5 Sy 08 ) Jlb 5eu] ladsS 015 e STy el ol (65l (ol
3 ookl b dlge s aslsl ;Vge Lo V sl Szl 155 ol e oyl + (B/A 2l ) Yoo duo Voo lind pawligige
WO gy 1S VFe e ) Sonin il ool Cndy diges ab 0313 joie gy i Azl AY Sl g Se s gla
Naaho 0 claud ppuliygize Bl oo Y b 50,8 bgbi 51 o b 5 oy ol () ole ) iy San Y8 5 (4i
(42> Yo S Bl a3 Vo) (o)le g ploa )3 ) Vgo oo Vo (e by + ) ¥ga oo Vo JoSLE + (/A &)
0,5l gl ¥Ae Gl (3 ) Gl g i) diges 4y duoyd O S y9algu sl yi ue o/ (e 395 035 1,3



B ke ¥ o gl o Sy 5 ) (Jb ] slatisS oriS o VS ol el Sl ol
5 oolazul b dlge s a3lsl Yoo o V sl Sl 155 opwel 63 sl + (BIA 2lia) s g0 due Voo Olowd pawbigige
VO ey iS5 v ) Souts 5l odal Cawds diges A 031 joue ygry i A )b AY SO 5l g (Ren e e
Ngoiho 00 Slind proliygige 3 5l o Y1 09,8 bl | ey b0 cudloys o gy olo 31 525,50 YO g (4
(a8 Y S lo 3 Vo) (ilo o plon )3 Ygaideo Ve (5900 a1y + Y90 o Ve JBSLE + (FIA £l)
a3 3mS Ty + V la) Vmsho 00 Sland muliygise B ) oo ¥ o €iges 1 g o e g 33 005 5
A0Sl gl Ve i 55 oel Cny Jolore Cla .ud adlsl Yeo Lo V-
e ¥ & ool o3 Sy 251 Jlsb (3] (lbsS 0SS la B3 2ol g o] Clled (5Sofl
o3litsl | dlgo 35,5 il Vo Lo ) sl Stol 155 ol 63 sl + (FIA ls) sYgo sleo Vo v lid oreoliygise 15l
VO (oo )S V5o o) Sants y5lo odal Cands diged b 03> jue 92y i S Ak Y K 5l g Ken b, ol )
Moo e Sliand wouliygige 3 il oo Y b 0,8 bl Sl oy s by o] (29 cale 105,50 0 g (423
sho s = o podgl S IS+ Y509, Ve sl Stal 135 (pmelisd sl + ¥ g0 Lo VY oggd * (VA &)
2 diged il 09 03l H18 Slg Ve i ald oY 5 yme 50 Al B Cte &Y 505,500 ¥ oM TR )Y 504,00 VO
L35S gl OF+ Calds
B ke ¥l sbrasl o S o8 ) o Jlb (58] (sladisS oS e TS ) IVl (650l
o)lad (peily LI Y G 3l g (Ked wd ola I edlitu] bplse .0d bilsa (V2] ) jY 50 Lo 8¢ Slawd puwliygige
Fogl VT ol )3 diges Qo ad BL3I (/0 gl o) Yoo Lia - fBland wulygige b o Vem(ngi lge oS5
A3)5 S
obredl Sy > Jshe lalic slasee) (gnailinnSlyy (i jligasls o5 (e)n wSTn sge S ojlul
5 b gwd oyl edlatul b dlge il adlal as pn /Y Sble ST o5 sl i) Jeo O 4 0l Sy p)S /0 sl
Oland mrolygige Sl sl e /7 L (ag) @mle Fpdgpen B e (4833 V0 (o) GBI Vee o) A5 Joud pile
W ,S b yiesll YA b 1> diges ol b bl ;Wao V puwly Ly + Yee (o Voo
ool Sy > Jglogglalis s (snmdlinslyy (il padls & 3501 o pgllo sgme (5 S ojluil 4l
5 Oxed guwd ygla jFealn] lgb\bn A alsl doyn oY Satwlg S 65 dwl i o O 4 0jl Sy p)S /0wl
5> Y SIS 65 2ol B e ¥ b sy ole 5 sldon ) s (4553 V- o5 SIS Vo) 0 S ol
lod 53 diges b ZylagSS (dadd A+ ol )5 Sl 4353 W) (g)lo o plas ()0 9 bglwe doyd /0 S ygt)baws dpwl +
855 AGE ONY oo 33 g ok leg (468 V< cipm5 S Vo) 03 Sl s 3y BB
A Sl Gl ) sty ym iy )3 dpesl Solisas V509,50 Y g b il SWLigal VT S el ) ol o
u.,.a:lS L;"")j )Le(o Xa' L7 )gl)g )Law.) wafl))ﬁw pu.na.ﬁ )] J.>19 Y- | u.oufi a)La.C )J.J‘_S.L.o u.&> J.>‘9 L_i: )JM’ La
ol 4855 )3 00 JoSUIS SS9, 08 V909,800 V b ol LS g cllad sy il sho i oyl g
Bl o 4l 53 ()59 yen STy YV geg)See N 35 b Cunl plpy YL culld Sl sl

Shapiro- el zuls .b5us Julos 5 4556 UF aseus SAS l38le 5 Lae ;> PROC GLM g2 jl sl b Lol
355 je Jelos om al89s SiSean b Jele S ol S8 ole e )8 b ] besilel (39 Jlo s Wilk
DA daslie 2o > O Jleis ! pdas ) o, S5le LSD 09@)‘] Sl oolatwl b dbgy o (sl 1 SSlo

g sbadl



g OlSdow oS Jo (68 L L S i ¢ §>9ﬂ) Jole dw j ool 5l &S ol lis aedly (uilylg 450 gl
oy gy Jloi! o 53 (£ly) g lomadl y3 0ad (6 pSoilul Gl ] o GRS ey g (e Sl 3 )18
(Y‘ 9 Y dL&:J9..\>) hY )bL;Ium

OLrodl (gdy 9 (Sielerjud SBLS 39 32 e 9 ke 23S > (5581 g it OWdanw 1 il lg 455 Y Jgun

oYl b el Sy Sy S iy S 4

SYBK el : _ : Olyss mlio
SWlbigel oS b ady) el ]l
$0-VAS/FE* YYA/EYer YEV/aves YYAV/-v* Vv Ya/AS* ) (D) s
VONDA/TY* VYO FYe YYS/AA WYY yyes VA VY/EYe ) (S) lsbws 08 o (5,551,
V- ADY/YS* VVO/AY*® yy/syee IR AT VV/AY®* ) (N) gozebes Sl
YYAOA/ . - ** VAR VIoA® AR A7AT ofeye A\7A) ot ) D xS
yavy/aye f/a0° VEIAR® AF/AD-* 0 AR ) DxN
V\P/¥aee VEF/ARS \An \YYova/ssee ofeye A\ ) SxN
AMVY/Yar y/aye ¥a/.q0 yriay/yase o[-0 AR ) DxSxN
v/oy -Ivs -I$A YOIV ol -fex ¥ A las
\IB4 vI¥Y AR Y/o¥ YIAY F/AA - () o pauis o>
Aold Y Jaas
odle e oSl (s gine culld oS g il psl, el 2 s e
sl o> Oigren 35S 52 g Yy 3l
VORY/YY VAIYY®* bv/a¥*® V- 03 /yA" VERAVR VBT ) (D) (s
YYA/A# v/ays ¥Y/\5 VORY/AN* DIFOYA/-5* ) (SSB) ol 04235 > (5,551,
FAIFYe Vo YY/vYe Vos/ gfes WeV- ST ) (N) 2 S
vo/fare Vye A SVI0f* YY BTV ) DxS
/e AL Atan YeAIVSEE VPAFYAY/- Y+ ) DxN
FY/ssee -Iyve ARM F5a/1 e YYFYY/AS* ) SxN
VY/aye At AL VEA/FY*2 FAYF/0A ) DxSxN
V-5 -loY .10 V¥ YA¥/fV ¥ las
SIAY ol+A FAQ YIVy YV - () &l pais oy
N Lo 09 ) Jlin] paw (0 il Ay (09 J3 Gxe g I gixe s s g
e Sl (339 2 O 0N U (578 g s Sk 1 iyl 2525 Y Jgae
e S8 s @il 2y Sl plie
YARh \ (S) wlsiuw 008" Jo (5,58
A \ (N) oot SlSGleaw
ooy \ SxN
es Y. s
o/\Y () &y >

Ao 05 ) Jlein] pmaw (0 il 4y (09 3 Gxe g I gixe i s g %

OLedl a9 (2l eIl SWis (59
s Sk 338" pas g Ol 23S o (6L b S il pie Jla 3w 41 (Sl i balyis cos
s bl pon cod (Y o) Jol Cowds £S5 IAY o YI¥A sy d lomedl ady)y 9 (olse plul s (y5s (SaLi)



5 ot pl St 5 G el s (o b & e SIS 338 5 Sl 0SS o (5551 b ST gl
0aiS o 6L b SB s pae Hlow )0 o 40 (S5 Ll o s 2,5 VDY g 510 4 e el adu
Candy p,5 1OV o YIYY iy olmedl dddyy 9 (alen plail Sis 59 (Wald) i Ol 25)8 pas 5 IS
cel o)y gxo yob a4 e Sl 3,)8 5 S oS > 8L L SB il jlos sl pmed cov el

A5 p SN g YIAY & i 4 plomedl ) 5 2o plail iS55 Sl

o Sl 59

TEY s d e SS9 amaier Sk 3,)8 pas g Gl oS o (68L b SB il pas jles
@ o SS9 )5 Iy (LS e SlSdew 3,8 b 203 YA e 4 e SS9 (T Jgi2)@anS < )5
liilen 51 la ol 3,5 48 sl Sl gl 2,8 Iy Liels @l 08 o (5T b S peadls | ABRY 5o
2 =h) o il (ialS el (g g sl d o )3 5 0l LS (40)d B) ds e B Cannj SIS
o)y ©jlud oaisS e cunslyy ol 0ailS o 658k g s Sk plgs 30)8 &5 ()0 L Ol B3y o
Aaliglresl 0395 Cun iy Faile (pl (ggw

OBredl (s (S gioe

prces Sl 3,08 pas 5 Sl 008 > (635 b SUTeilipis JBBGS s 4 (Sogll pas Ll cou
b ogie g cod (F Joia) dol Cunsy S o3le p S 12 )3 o Slie YP/ED (lredly (b s5ie (anl3)
eS8l el Sis ole p S0l 2 53 p)S Lo YABIRA MY loresl sbies (s9x0 ¢ &1 Glomedls (S35l
L L S il Jlo g s 4 (Sogll Ll cos ol poliaibl o 4 ) Gialesl slajlesd o )3 usles s5ie
2 S AOIY) Glredl ulew sgimagn YL ()b a8 sob 4wt SlSlew 2 )8 5 Sl 0aiS
b oanlie (S o3lo p SelS

gl GrY1 el (ol oS awsnt o 3 Cudlad g (S (s5ie

b Sl ol S 6 S L b S ol § ot Ol 3,08 dawly 45 ¢ ely) g 4 039)] puE lredly 5
25 5 58 synn ol o Dl D) 3L Il oy Ve 5 ¥R i & i & Wil (YIS 5
5 s Sl o5 3l Bl s @ Glresls (S35 gy il o 08,85 8 o jlost el i o )]
AB) Sligel (Y1 SGRT clld 5 (303 Vo A) S csgizme Gl sl ibaiinn yob @ ol oaS o (S,
Sl dawly 4 (ol SIS 30,8 e g Ol 0uiS > 6L b S mdl e bl cou b (o)
auglio > 231138 (10 YY) jWligel (Y1 itb 3l olled g (10,0 OF) (S (sgiome (o5 s 42 oo,
Aald les b

JU (58T sladiss 8aiS )l sl H Cullad
Tl b (31050 38) 55 g 31 el s Sl 3,08 L e85 s 2 leonly (Sogll gy bl o
VVF) 308 5 5 (803 V5) Sigmsd dpuSlivgms (2> A) SYBIS (slorer T called Sl 08 Jo (55T b ST
(20)3 W) 5lanSTys o(oyd AY) VB clam 3l cdld o] o0 o (658 5 motw SlSbow plos 3,8 b g (20
L S ulls o bl <00 (¥ Jgia) 35 i G258 (103 TVA) S 5 (100 AT) gmmd dpuSTp
@ 039l ylresl Jld y5enST sladigS oaiiS g (slagy 5l olod o Ol 35 e ¢ Ol 0uS > (6,581



Sl 5l cllsd o) G 4 plomedly (Sogll dauly 4 &S (gysbo & ol Lt 1Sl (gl stme oo 4 1y (25
8l ol 8l (Ao )3 VOF) 5U5muS aad g (duo )3 VAY) sUgeunsd dauS T gm0 pd Yo ¥) jlansTyy (aoyn YIF) jYLK

gl 5 (LS el (63 ylle (S50 9 (1) ST (Sine

otelS 1) (100 F1) il (5 (pglle ggime s Sl 3,8 o5 o 41 loedly (Sagll pgs bl coo
izman bl 3501 63 oalle sge p 6yl Ol oS > (5l b S pudls o blie 5 (F Jgis) ol
5 (203 YA) ()3g0kn STy (s5me (B Carge (6)lbsne ybo 4y ol 01l Jo (358 g i DS plgs 28
(55 ol 3 syt euSly s el e & plndly (S39) ey & 14 (1> YA) sl (53 gl (s
ol 03555 Jo 535, 5 e el 5 2,05 45 1, Gl 1m0 L dulic 3 210> AF 5 DA loe 855 & 25
S5 g s Sl plg5 3,5 b s 1 (23U geilanST (25 oS gyl 4 b Bl (38l lie ul el cage
5B L o aiS s

)
s & 0391 (lomadly (gl 9 (Sl 78 S S g 1 oof oS U S g e Ok B E g
o (sgme e SIS (g M)Oil & Pi‘j:;f ol S’ e S, »
(mg/kg DWE) (9) o2 Sl
@ @
Y£- /o ¢ - NN Y/¥a© 358 pac s pac SS9l pae
Yvo/os © - V/-abe FLOA® Sy,
YA/ -y © - VIvs® AP AT 5, e il
ADY/VA - VoY @ £l Sy)8
YAD/AQ © Vst -Jov ¢ /vy ¢ S8 pae Zdls pas St
FOV/VY T - /v © Y/¥Y © S8
fay/ss b </FAP A /Y ) S8 pas il
YA AT ey e Y/AY © 3
STy el YL SJls oYl b el oS sgime
(Uimg P) (Uimg P) Wlssal (mg/g DWE)
(Uimg P)
FrY/s00 ABY NS s V/¥D ¢ 38 pas cls pas gl pas
/-0 NATAN YY/ov© a/yy ¢ S8
¥5. /55 A\VY/AY ¢ Ya/so @ a/a. 3y pae iy
YA/Y. ¢ \}W‘w d YV/vY ® o/oy ® Syl8
\WYSEY e YAV/YY VA/VS © VW/EY © 3y pae il pas Sl
Yovs/ Vet ARAVA A Y&V P VE/YY B Sy)l8
A AN MARIANE YY/IYA®? Va/-y? Sy)lS pas s
YEO/Y0 FAV/AY 2 TY/VA @ VAIYY 2 Sy l8
ol gse wSly gt LS cdld sl pee el
a5l Olorke (Uimg P) Sgousd
(uM/g FWe) (uM/g FWe) (Uimg P)
\Y/¥Y Y/AA© yvy e Fy/ov e 3,8 pae el pac SS9l pae
v/a.© YIVO © Y/YA© solyy @ )
AN Y/oy /s ¢ va/-ac© SylS pas el
VAR Y/y ¢ YIAD P YAINY © 3,8
\EZAR A AATE \YO/¥D P 58 pac il pas S

A



yY/va b ¥/-0° F/fY P TR 3,8
\Y/EA© \rARN AN A SylS pas el
VEI¥Y @ y/vYy © slge 2 VOO/AD Sp,l8
036 59 (FW sSiis 59 DW casly U <59y P o)l coglis wop> iy Jlois! gedaw ;3 LSD 9051 bl S jitio Bys gyl (glo puSilio « Shg y2

-
CSL g e Sllw plos 3,0)8 a8 ol LS lxedl olon plul )5 uliw (cgime (60030l 5l sdel sty s
Bl Sl lio job a4 sl auily (el e3g5Cumj ohag oAb (5 Soilul Claw 3 llen S Ol ouS o
Anitha et ) ,Suis (Chaganti et al., 2023) gu, «(Sari et al., 2022) &, Wb,y p ol oasS s (63b g b 3,8
-J> sl o SL Ll sns 5)l3S (Nath et al., 2022) ;..i8 4 (Ruban and Jeyaramraja, 2023)  iuej plob «(al., 2023
Sari et ) S Ol > oo @y 05 3] Cage 45 U8 o oy SB Lo 4 (edamio (gu] LS SIS 018
il a8 15,8 5)l55 e ol g ogMe .Nigd oo (Joshi et al., 2023) lalS aluws 4 o] e wix g (a@l, 2022
Mol )3 (s g 588 (0Jgy) (2138 polie plo Ol dgwg > 9o L O oS o iglas Sl S
el oa ] 0395 o ; il 58] Crgo 45 Canl azil> (Maleva et al,, 2017) (g J3 5 (Hatez etal., 2021)

& odg)l (Lukacova et al., 2019) ¢S5 4 (Ahmadi Mousavi et al., 2017) Jbw, > golie So5erid Ol
Slag 5T i b olyad K0 5 Joloxe sloasiglly g Jutb g 45 255,58 WL.Conl 008 815 35 5 (s
b S Gl 0 omie 5ol ol bl QI pliien GRS s S ST (YIS 5 SaeeSTy
2935 5 015 2ol o o35 (o o 9500 s35 355 F o o Bl o b (S 5 Jolono slassiglhsy
ol 4 e w4 buy (Sa¢ll uimen (Svubovaret al., 2017065 o e oL A L 4o 3485 5l wilo
sk 4 .Ahmadi Mousavi et al., 2017) (s plp ¥ iol38l Lo @ haifeSs p 0,5 deo 5 25ls VO 4 Y2 51 5YBK cls
(52l ¥ LIl Los) g 5 e 5 515 YV 0 A 1YL clld Jaljdl & i o @0 515 (gl el
.(Lukacova et al., 2019) .

o 36 S)ld Gl 5 003l Jole Sy lgin 4 kel B (G ol Sl el sy gloazdly & g L
S ol ol ol S sl adbsn 5, DS s alendon 5 (Seii B ojlo 93 L e ) lmesl 2 2
38 88l el s B i 555 il 3y Joho csloesles 5 J5SsS pse slos | (o3 e 5
Heetal, ) JowTylas ;o jiin Pelo cuslil (Van et al., 2015) Sy JoSieS w5 50 (uadow zeod el b
JsS5sS oo (g9 (sl &Y {Du‘ o (Lukacova et al., 2019) Sy ooyl sla Jobuw o yides 65d Cow) (2015
2 (Sl Sygot Iilobie olS )3 (Sojud Slyuss ol ( IS yob 4 295 o (Datnoff and Rodrigues, 2015) <5,
gy ol 02y I o..\.i.lfés 68L& aass 4> (Al-Ghuri et al., 2019) ldisws djle o polie Ly aiuSo did) ply
SO i) JgB L sl glis b Ladye slopl 5 g e Sl 3008 L o w8 B
Sy ool J e Ol 38 ool o Ladye SWLiseloY It 5 SYBE GbgempdrS g lups]y
ailie oy 23l o0 pollo JlgealS S ais) ply ) 13l lje olS Sy JsSSS (So5d Ol Lol jod bordiony
Aminge et al., ) cwl oad (5)li5 Fge A8 0z HlezS p p)S AisS 53 poa a0 pado 38 &S w0 L
St slilon Jolgs sljcisie 5 aslo 3900 yad yials 3 b ¢ opicred (2022; Yarahmadi et al., 2022
oyl 0 ogMe .l 0l y5)l55 ge A8 iz ) (Yassin, 2015) axals S y. 4 (Shabrawy and Rabboh, 2020) (¢ ,54
o959 9 (Al-Gburi et al., 2019) ylxadl ;> cuip a4 el); o & (o> YO g VO 5l i (5ol LialS cael uidow
.Cuol 00 (Lukacova et al., 2019)

Sl sy jords e odd 03 )5 & s Ol a7 Sla S ) dadsalS ud juw Mg,y 5l Claalie el p
oy bodaly 3 (Ayed et al., 2022) L3 5,55 Slg5 o oS dgy odmline LB (5o, ¥ U Y Daas) ylresl slaasals



ORIl LS > ks 35 505 (Bl IS a0l ) made Sl b odd lei ey poygd pAS 54 (Siale
Datnoff and Rodrigues, ) 5,15 ol yoi s 3.5 1) L3 9 S gounls dom! « S ls sl Ai5le o Sottupr (gl U oulas
ot p b A e SaS Gl (Sglnjd g (SHlSe Lol St 4 urles B ple Y > &5 ghailen (2013
—oiSle B (g50unlS Wle o i &Sl 0ol LS LS Gladss WS ade 55 b S dale alos e
(Li et al, 2022) Juz0; g9y oplliesssy ((Saudy and Mubarak, 2015) puS (g5 Juib ocopluSed sla
Sy Jeio y5yslewiee o (Tripthi et al., 2020) a5, g5y HSUs (Soares et al., 2021) S5,84555 (g5) Camwsis IS
- U a5 talsdl by 4 S Gile g LS adl il eyl ol e ielS T, (Jain et al. 2021) pus
rol Ghgh a2 5] gyl jlogde GlS o byiSale 48 Cop Gl Col & 2)S o ploml ot sl
Lol > yzalS 1) lxadl p oly; o s (oo B 815 o o 00 > (6358h g adee OlSlow 3p0)8 a8 3l oL
$s0e I 25 35 5ym (sladile plo ale plredly polais] gl iSile QLI GEals el gl SR (Seo
255 gy 2)90 0] Slados )3 5L goge Gl

) S5 4xd

@ oSl 008 o (68h g modw S 3,8 (w4 S3gll pae Ll cov a5 ol lis ol gagh
25208 e 4 (S9I] ul b ot opnizmen Amd I3 () stne oo 4 yyglRedl b5 ) il plgi 5 ol
-0l el 2l sl &) e Ojlud talS el (g loggine sl 4 plhd & o] oS > (6 g e Sl
ol oSy Cundly o oS o 555 5 A lSilo ol ST s 4 0 ol Blen 51 55 s
20 5 (oSS Slialofl glial b g o dlair cgy cnl S ATl 0355 s @ S 5midle (ol g 5103l
Sl 1als jglais 4y ob g 5 Slas (I jolaie 4 on (el 3,8 (sl 5o bulyd o Gtalef] ol 5l Jols b
D9 oy

S 5! sl

g (242 45 035 0ol Phod U o gholStilaffitingsy Ciglas 0jg> bawgi (gl cnl 2lpl ladije jl i

e Jos ()8 5 S5 dilogens

S\

&b

Cyamopsis tetragonoloha ) s 3 ,Slas 5 15, s sl 008 s 658k o Lelubas 13l (V1) Do ¢ o085 55 c6359,k
https://doi.org/10.22055/ppd.2024.47097.2176 .0N\-0Y) :(F)FV LS wlalg ((L.) Taub

Loglols” o3, WBPO5 (22, 5 by g2 (sosmmaleos 435 85 (WWAR) g2 5 (o> 5 (sae eqbloun o6 2]l (ol
AY-y.5 (V)FY o 2LS Clidyr b wlad byl » Sigrgy0un CuiS )y
https://doi.org/10.22055/ppd.2019.26611.1634

9 Sidedrge Slio By p el Sl S(VFY) pleye il g olg (PO fos )l SNt (JUjls

D0-0VY (F)FD o alS cluy . oS iS5 ks 4> (Dichondra repens) (cyus oo oiwbg oS (Sojelgn b
https://doi.org/10.22055/ppd.2023.38291.2061
Ahmadi Mousavi, E. A., Nasibi, F., Manouchehri Kalantari, K., & Oloumi, H. (2017). Stimulation effect of

carrageenan on enzymatic defense system of sweet basil against Cuscuta campestris infection. Journal of
Plant Interactions, 12(1): 286-294. https://doi.org/10.1080/17429145.2017.1341560



https://doi.org/10.22055/ppd.2024.47097.2176
https://doi.org/10.22055/ppd.2019.26611.1634
https://doi.org/10.22055/ppd.2023.38291.2061
https://doi.org/10.1080/17429145.2017.1341560

Al-Gburi, B. K. (2021). Effect of different control applications on Cuscuta campestris, and biochemical content
of eggplant. Journal of the Saudi Society of Agricultural Sciences, 20(4): 209-216.
https://doi.org/10.1016/j.jssas.2021.01.007

Al-Gburi, B. K. H., Al-Sahaf, F. H., Al-Fadhal, F. A., Mohammed, A. E., & Monte Diaz de Guerefiu, J. P. d.
(2019). Effect of different control methods on Cuscuta campestris, and growth and productivity of eggplant
(Solanum melongena). Plant Archives, 19(1): 461-469.

Alves, D. M. R., de Oliveira, J. N., de Mello Prado, R., & Ferreira, P. M. (2023). Silicon in the form of
nanosilica mitigates P toxicity in scarlet eggplant. Scientific Reports, 13(1): 9190.
https://doi.org/10.1038/s41598-023-36412-w

Amine, H., Hamed, S., Anbar, H., Shalaby, G., Khazal, N., & Rahman, H. (2022). Effect of different silica
sources on cotton leafworm population in sugar beet plants, and their influence on sugar beet yield. Journal
of Entomology and Zoology Studies, 10(3): 55-60. https://doi.org/10.22271/j.ent0.2022.v10:i3a.9011

Anitha, R., Vanitha, K., Tamilselvi, C., Jeyakumar, P., Vijayalakshmi, D., Yuvaraj, M.,@ Cyriac;”J. (2023).
Potential applications of silicate solubilizing bacteria and potassium silicate on sugarcane crop under drought
condition. Silicon. 15(16): 6879-6887. https://doi.org/10.21203/rs.3.rs-2855698/v1

Astha J, S. M., Rajnish K, Surya C., & Devendra J. (2023). Importance ofsilica solubilising bacteria in agricult.
The Pharma Innovation Journal, 12(4): 7.

Ayed, S., Othmani, A., Bouhaouel, I., Rasaa, N., Othmani, S., & Am(a, H. S. (2021). Effect of silicon (Si) seed
priming on germination and effectiveness of its foliar suppl'@s on durum wheat (Triticum turgidum L. ssp.
durum) genotypes under semi-arid environment. Silicon\1-11. https://doi.org/10.1007/s12633-021-00963-2

Bagheri, M. (2015). Planting, growing, and harvesting handbook of eggplant (Solanum melongena L.). Ministry
of Jahad-e-Agriculture, pp. 45.

Bakhat, H. F., Bibi, N., Hammad, H. M., Shah{ G. M., Abbas, S., Rafique, H. M., & Magbool, M. M. (2023).
Effect of silicon fertilization on eggplant growth and insect population dynamics. Silicon, 15(8): 3515-3523.
https://doi.org/10.1007/s12633-022-02279-1

Chaganti, C., Phule,/A. S., Chandran; L. P., Sonth, B., Kavuru, V. P. B., Govindannagari, R., & Sundaram, R.
M. (2023). Silicate solUhiliZing and plant growth promoting bacteria interact with biogenic silica to impart
heat stressgtelerancevindrice by modulating physiology and gene expression. Frontiers in Microbiology, 14:
1168415. https://dei,0rg/10.3389/fmich.2023.1168415

Datnoff, LsEspandfRodrigues, F.A. (2015). History of Silicon and Plant Disease. In: Rodrigues, F., Datnoff, L.
(eds) Silicon and Plant Diseases. p. 1-5. Springer, Cham. https://doi.org/10.1007/978-3-319-22930-0_1

El-Ashry, R. M., El-Saadony, M. T., EI-Sobki, A. E., El-Tahan, A. M., Al-Otaibi, S., EI-Shehawi, A. M., &
Elshaer, N. (2022). Biological silicon nanoparticles maximize the efficiency of nematicides against biotic
stress induced by Meloidogyne incognita in eggplant. Saudi Journal of Biological Sciences, 29(2): 920-932.
https://doi.org/10.1016/j.sjbs.2021.10.013

Garcia, M. A., Costea, M., Kuzmina, M., & Stefanovi¢, S. (2014). Phylogeny, character evolution, and
biogeography of Cuscuta (dodders; Convolvulaceae) inferred from coding plastid and nuclear sequences.
American journal of botany, 101(4): 670-690. https://www.jstor.org/stable/26616816

ARl


https://doi.org/10.1016/j.jssas.2021.01.007
https://doi.org/10.1016/j.jssas.2021.01.007
http://dx.doi.org/10.22271/j.ento.2022.v10.i3a.9011
https://doi.org/10.3389/fmicb.2023.1168415
https://doi.org/10.1016%2Fj.sjbs.2021.10.013

Hasanuzzaman, M., Nahar, K., Anee, T.l., Khan, M.L.R., & Fujita, M. (2018). Silicon-mediated regulation of
antioxidant defense and glyoxalase systems confers drought stress tolerance in Brassica napus L. South
African Journal of Botany, 115: 50-57. https://doi.org/10.1016/j.sajb.2017.12.006

Hafez, E. M., Osman, H. S., El-Razek, U. A. A., Elbagory, M., Omara, A. E.-D., Eid, M. A., & Gowayed, S. M.
(2021). Foliar-applied potassium silicate coupled with plant growth-promoting rhizobacteria improves
growth, physiology, nutrient uptake and productivity of faba bean (Vicia faba L.) irrigated with saline water
in salt-affected soil. Plants, 10(5): 894. https://doi.org/10.3390/plants10050894

He, C., Ma, J., & Wang, L. (2015). A hemicellulose-bound form of silicon with potential to improve the
mechanical properties and regeneration of the cell wall of rice. New Phytologist, 206(3): 1051-1062.
https://doi.org/10.1111/nph.13282

Jain, S., Rai, P., Singh, J., Singh, V. P., Prasad, R., Rana, S., & Sharma, S. (2021). Exogenous addition of
silicon alleviates metsulfuron methyl induced stress in wheat seedlings. Plant Physiology and Biochemistry,
167: 705-712. https://doi.org/10.1016/j.plaphy.2021.07.031 N

Jiang, Y., Wei, C., Jiao, Q., Li, G., Alyemeni, M.N., Ahmad, P., Shah, T.jFahad, S., Zhang, J.;"Zhao, Y., Liu,
F., Liu, S., Liu, H. (2023). Interactive effect of silicon and zinc on cadmium toxicity @alleviation in wheat
plants. Journal of Hazardous Materials, 458:131933. https://doi.org/10%1016/j.jhazmat:2023.131933.

Kabir, A. H., Das, U.,, Rahman, M. A., & Lee, K. W# (2021). Silicon induces metallochaperone- driven
cadmium binding to the cell wall and restores ‘redox status thn‘ugh elevated glutathione in Cd- stressed
sugar beet. Physiologia Plantarum, 173(1): 352-368. https://d&i.org/lO.1111/pp|.13424

Li, Y., Wang, K., Kong, Y., Lv, Y., & Xu, K. (2022). Toxicity and tissue accumulation characteristics of the
herbicide pendimethalin under silicon application in ginger (Zingiber officinale Roscoe). Environmental
Science and Pollution Research, 1-13. https://doi.org/10.1007/s11356-021-17740-8

Lukacova, Z., Svubova, R., Janikovicova, Sy‘Volajova”Z., & Lux, A. (2019). Tobacco plants (Nicotiana
benthamiana) were influenced by silicon and were not infected by dodder (Cuscuta europaea). Plant
Physiology and Biochemistry;, 139: 179-290¢ https://doi.org/10.1016/j.plaphy.2019.03.004

Madany, M. M., Saleh, A. .M., Habeeb, T. H., Hozzein, W. N., & AbdElgawad, H. (2020). Silicon dioxide
nanoparticles alleviate the.threats of broomrape infection in tomato by inducing cell wall fortification and
modulatingg, ROS “wshomeostasis.  Environmental ~ Science:  Nano Journal, 7(5): 1415-1430.
https://doi.org/lO.]Q39/09EN01255A

Maleva, MgsBorisova, G., Koshcheeva, O., & Sinenko, O. (2017). Biofertilizer based on silicate solubilizing
bacteriaiimproves photosynthetic function of Brassica juncea. AGROFOR International Journal, 2(3):13-19.
https://doi.org/10.7251/AGRENG1703013M

Mavri¢ Cermelj, A., Golob, A., Vogel-Mikus, K., & Germ, M. (2021). Silicon mitigates negative impacts of
drought and UV-b radiation in plants. Plants, 11(1): 91. https://doi.org/10.3390/plants11010091

Mishra, J.S., Moorthy, B.T.S., Bhan, M., Yaduraju, N.T. (2007). Relative tolerance of rainy season crops to
field dodder (Cuscuta campestris) and its management in niger (Guizotia abyssinica). Crop Protection,
26(4): 625-629. https://doi.org/10.1016/j.cropro.2006.05.016

Nath, D., Selvi, D., Thiyageshwari, S., Anandham, R., & Venkatesan, K. (2022). Silicon Sources and Bacterial

Inoculants on Growth Parameters, Leaf Yield, Quality of Coriander (Coriandrum sativum L.) and Soil

\Y


https://doi.org/10.1016/j.sajb.2017.12.006
https://doi.org/10.3390/plants10050894
https://doi.org/10.1111/nph.13282
https://doi.org/10.1016/j.plaphy.2021.07.031
https://doi.org/10.1111/ppl.13424
https://doi.org/10.1007/s11356-021-17740-8
https://doi.org/10.1016/j.plaphy.2019.03.004
https://doi.org/10.1039/C9EN01255A
https://doi.org/10.1016/j.cropro.2006.05.016

Adsorbed Silicon in Sandy Loamy Soil. International Journal of Plant & Soil Science, 34(22): 194-208.
https://doi.org/10.9734/ijpss/2022/v34i2231372

Raza, T., Abbas, M., Amna, Imran, S., Khan, M.Y., Rebi, A., Rafie-Rad, Z., Eash, N.S. (2023). Impact of silicon
on plant nutrition and significance of silicon mobilizing bacteria in agronomic practices. Silicon, 15: 3797-
3817. https://doi.org/10.1007/s12633-023-02302-z

Ruban, P., & Jeyaramraja, P. (2023). Isolation and Characterization of a Silicate-Solubilizing Bacterial Strain
Associated with the Roots of Groundnut (Arachis hypogaea L.). Indonesian Journal of Agriculture and
Environmental Analytics, 2(1): 47-54. https://doi.org/10.55927/ijaea.v2i1.3589

Salman, S., Shahzad, L., Khan, W.-U.-D., Riaz, U., Sharif, F., Tahir, A., & Tariq Saeed, M. (2023). Influence of
silicon doped biochar on germination and defense mechanisms of pea (Pisum sativum L.) under‘eopper and
salinity stresses. Journal of Plant Nutrition, 46(16): 3933-3953.
https://doi.org/10.1080/01904167.2023.2220720

Sari, I. P., Lestari, Y., Hamim, H., & Santi, L. P. (2022). Application\of silica solubilizingbacteria to improve
the water use efficiency of maize. Menara Perkebunan, 90(1), 71-80.
https://doi.org/10.22302/iribb.jur.mp.v90i1.493

Saric-Krsmanovic, M., Bozic, D., Radivojevic, L., Gajic Umiljendic, J., '& \Vrbnicanin,”S. (2018). Response of
alfalfa and sugar beet to field dodder (Cuscuta campestris Yunck.) parasitism: a physiological and
anatomical approach. Canadian Journal of Plant Seience, 99(2): QQ—ZOQ. https://doi.org/10.1139/cjps-2018-
0050 N\

Saudy, H., & Mubarak, M. (2015). Mitigating the detrimental impacts of nitrogen deficit and fenoxaprop-p-
ethyl herbicide on wheat using silicon. Communications in Soil Science and Plant Analysis, 46(7): 897-907.
https://doi.org/10.1080/00103624.2015.1011753

Shabrawy, E. E., & Abd Rabboh, M. (2020). Effect of foliar spraying with micronutrients, elicitors, silicon salts
and fertilizers on powdery mildew af sugar beet. Menoufia Journal of Plant Protection, 5(10): 123-141.
https://doi.org/10.21608/mjapam.2020.122567

Soares, C., Nadais, Rg Sousa, B., Pinto, E., Ferreira, I. M., Pereira, R., & Fidalgo, F. (2021). Silicon improves
the redox homeostasiswtoMalleviate glyphosate toxicity in tomato plants-are nanomaterials relevant?
Antioxidants;;, 10(8):%:320. https://doi.org/10.3390/antiox10081320

Svubova, R., Lukaco‘Q, Z., Kastier, P., & Blehova, A. (2017). New aspects of dodder—tobacco interactions
during haustorium development. Acta Physiologiae Plantarum, 39: 1-12. https://doi.org/10.1007/s11738-
016-2340-2

Tripthi, D. K., Varma, R. K., Singh, S., Sachan, M., Guerriero, G., Kushwaha, B. K., & Singh, V. P. (2020).
Silicon tackles butachlor toxicity in rice seedlings by regulating anatomical characteristics, ascorbate-
glutathione cycle, proline metabolism and levels of nutrients. Scientific Reports, 10(1): 14078.
https://doi.org/10.1038/s41598-020-65124-8

Ustuner, T. (2018). The effect of field dodder (Cuscuta campestris Yunck.) on the leaf and tuber yield of sugar
beet (Beta wulgaris L.). Turkish journal of Agriculture and Forestry, 42(5): 348-353.
https://doi.org/10.3906/tar-1711-108

v


https://doi.org/10.9734/ijpss/2022/v34i2231372
https://doi.org/10.1080/01904167.2023.2220720
http://dx.doi.org/10.22302/iribb.jur.mp.v90i1.493
https://doi.org/10.1139/cjps-2018-0050
https://doi.org/10.1139/cjps-2018-0050
https://doi.org/10.1080/00103624.2015.1011753
https://dx.doi.org/10.21608/mjapam.2020.122567
https://doi.org/10.3390/antiox10081320

Van Bockhaven, J., Steppe, K., Bauweraerts, ., Kikuchi, S., Asano, T., Hofte, M., & De Vleesschauwer, D.
(2015). Primary metabolism plays a central role in moulding silicon- inducible brown spot resistance in rice.
Molecular Plant Pathology, 16(8): 811-824. https://doi.org/10.1111/mpp.12236

Wang, M., Gao, L., Dong, S., Sun, Y., Shen, Q., & Guo, S. (2017). Role of silicon on plant—pathogen
interactions. Frontiers in plant science, 8: 701. 1-14. https://doi.org/10.3389/fpls.2017.00701

Yarahmadi, F., Dinarvan, N., & Farkhari, M. (2022). Induction of Sugar Beet Resistance to Spodoptera exigua
(Lepidoptera:  Noctuidae) Under Field Conditions. Sugar Technology, 24(6): 1845-1850.
https://doi.org/10.1007/s12355-022-01156-w

Yassin, M. A. (2015). Efficacy of some silicon compounds on the sugar beet pathogen, Rhizoctonia solani.
Fresenius Environmental Bulletin, 24(10): 3189-3196.

Yearbook, F. S. (2023). World food and agriculture. Food and Agriculture Organization of the United Nations.
Rome: 15.

Yoshida, S., Cui, S., Ichihashi, Y., Shirasu, K. (2016). The haustorium, a specialized invas'Q/e organ in parasitic
plants. Annual Review of Plant Biology, 67(1): 643-667. https://doi.org/10.1146/annurev-arplant-043015-
111702

Effect of sodium silicate and silicate-solubilizing bagteria on theyphysiological and growth traits of
eggplant (Solanum melongena L.) under dodder,(Cuscuta campestris Yunck.) infestation conditions

Extended Abstract N\

Introduction

Approximately 4200 species of flowering plant parasites have been identified worldwide, which are classified
into 274 different genera. Meanwhile, only 30 genera are considered parasitic weeds in the agricultural sector.
Also, the most harmful parasitic weeds are in the genera Cuscuta, Arceuthobium, Orobanche, and Striga. In the
Cuscuta genus, Cuscuta (Cuscuta campestris Yunck.) is the‘most troublesome parasitic weed due to its wide
geographical distribution around the world, wide host range, and ineffective control options. Cuscuta species,
commonly known as dodder, can parasitize a wide range of agricultural and garden plants, as well as some
weeds. Without roots andgleaves, dodder plants are unable to photosynthesize. Instead, they develop root-like
structures called haustoria thatypenetrate theshost plant’s vascular tissues, to uptake water, nutrients, and other
essential molecules.“This parasitictactivity significantly reduces the growth and productivity of the host plant.
Previous studies have“shownthat field contamination with Cuscuta can reduce crop yields. For example, in
sugar beet, root sugar content.can decrease by 2.6%, and in eggplant, fruit yield can decline by 40%. Eggplant
(Solanum melongena \L.), an annual plant native to India, is cultivated in tropical and subtropical regions
worldwide foruitstedible fruit. Eggplant is nutritionally comparable to tomatoes. In 2022, global production of
eggplant reached 59.3¢million tons, harvested from 1.9 million hectares. In Iran, 596 thousand tons of eggplant
fruit have been harvested from 20 thousand hectares. Silicon is an essential element in plant nutrition and plays
an effective role in tolerance to biotic and abiotic stresses. It is mainly found in the form of silicates in the soil
but plants can absorb it in the form of silicic acid. Recently, the ability of silicate-solubilizing bacteria to
convert silicates into silicic acid has been proven. While reducing the consumption of silicate fertilizers, they
have provided better absorption of silicon and even other nutrients in crops. The study aimed to investigate the
affectability of the interaction of eggplant-dodder (biotic stress) using sodium silicate and silicate-solubilizing
bacteria.

Materials and Methods

The pot study was carried out in the research greenhouse of Bu-Ali Sina University in 2022 as a three-factor
factorial (2x2x2) based on a completely randomized design with six replications. The first factor included the
infection of eggplant with dodder in two levels: with and without infection. The second factor included the
application of sodium silicate at two levels, zero and 100 mg of sodium silicate per kg of soil. The third factor
included soil inoculation with a commercial silicate-solubilizing bacteria at two levels, zero and 10 ml per kg of
soil. Two months after eggplant emergence, some growth and physiological traits of eggplant and dodder were
evaluated.
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Results and Discussion

The results showed a synergistic effect in the co-application of sodium silicate and silicate-solubilizing bacteria.
When eggplant was not infected with dodder, the combined application of sodium silicate and silicate-
solubilizing bacteria significantly increased shoot dry weight (73%), root dry weight (74%), and silicon content
(229%), lignin content (108%), phenylalanine ammonia-lyase activity (85%), catalase activity (83%),
peroxidase activity (11%), superoxide dismutase activity (84%), and lipoxygenase activity (218%) but
decreased the H,O, content (28%) and malondialdehyde (39%). When the soil was treated with sodium silicate
and silicate-solubilizing bacteria, the infection of eggplant with dodder caused a decrease in shoot dry weight
(32%), root dry weight (41%), and silicon content (28%) and an increase in lignin content (53%), phenylalanine
ammonia-lyase activity (27%), catalase activity (214%), peroxidase activity (202%), superoxide dismutase
activity (194%), lipoxygenase activity (156%), H.O, content (58%) and malondialdehyde content (94%). The
production of lignin with an increase in the activity of peroxidase and phenylalanine ammonia-lyase during the
interaction of dodder with eggplant leads to an increase in their connection with other cell wall components.
These biochemical changes along with the physical changes of the cuticle of the host plant resulted in a
modified cell wall, making it resistant to the penetration of the parasite.

Conclusion

The co-application of sodium silicate and silicate-solubilizing bacteria synergistically reduced the dodder
biomass. So the co-application of sodium silicate and silicate-solubilizing bacteria could compensate for the
damage caused by this parasitic weed to eggplant biomass.
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