2021 dacié | feif 133-121 :(dMRAe /i) Ciganlt 4y gt Al — 5 305 JSile

SbRualy sl (g b 2 §gaid) il 8 dujlgad) dagliall judad
Lanal) Aol 3l Cig b cad TYLCV 3ysail 3l

@) Yoo land 3913 alasg (D ulgd Gliag (D dal) by (D7 JBle s Cilal)

Ayse AEDU Eigan K50 el dsalell Eigall dalall digll (1)
(ensafakel5n4a@gmail.com g SN all Jile Ciliail dludyall *)

2020/07/02 :Jsall o) 2020/06/07 : e gls

: oadlal)

Bacillus subtillis FZB27) LSl (e oaDle il dahy ) Gl Ca
mal Gagut AlaY¥) (mwds 4 (Pseudomonas chlororaphis MA342
Gigny e B oioane G G ablel) f5enll lils e sondl byl hials
cablalall/sysidl clils el cilege 12019 /2018 chidy caid P (daDU)
Cildlead) &bl 3 o(Aehl 8 Jao fAs 413010 X9 0Sx) @Sl Glaall
& dadll e ol 10 e Aha/UE Jaeas LY Slga b Jsdll ) dacil)
Coel Apadll Dlabae s Bas e 65K Glae IS e dE/J10 diLa)
15 2y Sl ull aiil Lalds ks o3 5y90ll Ghl hiualy daad (g puhs il
ol il i gsaad) e Lagy 50 aay adait Ly Gyl 3555 Las 305
LS Alabeally lanal) ciblall 8 (goaad) (he Lagy 15 ey laseSs yull il Lalis
(0.031) MA LSl ilslaaly slanall ol 5 dofJsasSoe (0.032) B27
BB 29ns 03° aafdsessSie (0.023) (saaal) alall 3 ase ely caafdgag Sa
Bacd) bl (3 (ol e ps 30 2 SluaSsyd) al Lalds oISy ¢(gyine
lalaally Baaall cllal) 8 aie Aol ¢ia/Jsas Koe (1.362) MAUFSIL dlalaally
(0.449) (sondll il sa Alhe  caofdsassSee (0.940)  B27LsSA
MA DLl ga 3l pull sl Bl OISy - (gina 38 (g 3539 190 gafUsagsSaa
DL Alebeall blall & ag il Jaits ) (59 Law B27 LADL) pe die e
oy 5SH Galiaily .(%46.15) A B27 ALy (%46.86) s MA
B27 aDluls (0.373) MA il ADLlly dlelaally slanal) il 3 TYLCV
Gsine (B d3ng Osly ¢(Syine (38 dsag 2e(0.702) (sanall 28l 43l (0.378)

Akel et al — Syrian Journal of Agricultural Research — SJAR 8(4): 121-133 August 2021


mailto:ensafakel5n4a@gmail.com

2021 ke /o 133121 :(4)8% LA igasll Ly gud) Alaal) — 19 A5 Jile

TAS-  ypudl Ghyl Jhialy 2aa Gugoi saill Bine LS :dalitall cilalsl)
Syl axil (ELISA

:daadall

Begomovirus «_ia :TYLCV) Tomato yellow leaf curl Virus sysad) Gyl shiualy aead (g s 2
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e bl e d3lie dleled) @bl & Cotton leaf curl virus (CLCV) ol Ghsl sead (ug i
dagliall yuiss 3 P, fluorescens i<l abludl 4dles Al-Ani and Adhab, (2012) il LS el
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Bacterial strain Strain code

Dr. M Hokeberg, Bioagri, Pseudomonas chlororaphis MA342 MA
Upsalla, Sweeden
Research Center, Berlin, Bacillus subtillis FZB27 B27
Germany

1K) culilaal) yudani

Tryptic soy Broth (TSB) detas dlile i Ja 50 modly cas o 20,8 ADLG JS1 40)0$ Glilas Cipas
Ly Jo 200 o cnily Jo 2 380 a8 (g clan e A S (e Aidis iy e Al 0550 ¢ 3 (g 83530 Ly
IS (i€l (alaall 8 CFU LSl Z8US 308 ¢ jal) 8yl Ay die el 48 53l SulSie e e oS5 il
.( Hammoudi et al., 2007). 55 lae Jo 10° /cialy 385 ADL

1K) cullaal) Gas

Akel et al — Syrian Journal of Agricultural Research — SJAR 8(4): 121-133 August 2021



2021 dacié | feif 133-121 :(dMRE /i) Ciganlt 4y gt Al — (9 305 JSile

GBlalls deh3l) Jd Hsndl dlalee caad Cum ¢ pdall (69 sl Aales dapha (ilage o LSl Gala 2
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g el Jandi dsaas
dariall 4580 el leg (TAS- ELIS [lad) aasiuly gsaell (e log 50 200 TAS-ELISA o8 iy
((2011) (3gis el Lad gyl Jands Loes ey L A5LNY) (LOWE)
oabaia¥) = Al (aldll gaedl Ll jiegils 405 dage Jsh die Galaicdl = (%) Gug il Jani duss
oalall ol 2alill jiegili 405 dage Jsb die jalaial) [ 100 X dlleall jiegili 405 dage Jsh aic
Al
: (Alany) Julal
(LSD  (ssine (38 Jif die cllansgiall oy 4)lall casiy CO-STAT 4.6 zaliny alasialy Lilias) mitull culls
.5%)
AdBlially gl
g ) a3l ol

lth LSl Alalaal) bl Gl Gug il (550e)) n Lasy 15 3m Sl pl) il Lol ot il
DLl dlalaal) ol b ase el (24/J90555 0.055) MA aDLl dlalaall bl b ais¥) Lalis o
al Bl (I LSl Aleleally lasall cililall Zacally igine Clig 25 (30 (3e/dses S 0.030) B27
DLl Adalaally slasall blall & dlie (3af/J9e9S0 0.032) B27 ALl dlalaall clilal) 8 5lasey sl
Ciimg - (gyine (B8 (51 35n9 050 (fe/Usas)Soe 0.023) (saall dalill b aia ey (3e/d 5058 0.031) MA
anl Bl of Ld LKy dleeal bl 8 (gpaadl (e log 30 am DlanSond) and bla s mol
0.224) aludl wlall 4 4ie Aol (3e/dsas e 1.140 = 0.440) LSl dlabadll bl 3 5l il
(3e/dses S 1.140) MA GDLL dlalaall bl i) Tl (IS5 ¢(gine (338 d9mg (190 (fa/Jpag Soe
Cllall s Ausies Clig B dgns s (e/Usas S 0.440) B27 LSl dleleall bl 8 aia e
1.362 ~0.940) LSl dlleally el Ll 3 lasSspll ail blas ol LAy dlaedly slaedd)
e o) BLE OISy L gine BB 39ns 050 (RefUsassSee 0.449) wldl salall b aie ol (do/dsasSea
Gsine 338 () 25ms (90 (/U305 0.940) B27 DL e dte el (/U305 S0 1.362) MA aDL)
(3) ds»

Akel et al — Syrian Journal of Agricultural Research — SJAR 8(4): 121-133 August 2021



2021k ] /] 133-121 (@pRFe LY Eipanll 4y pead) dbnal) — 194305 Sile

9aal) b Taga 30 515 oy ShaseaSypmal) pusif Bl b L) 505 1(3) Jan

G Bl L | ayi Llii bl b B3l dged a3 JXRR
PSS A S gl 0 S g gl oy 5 S g )
Yo a9 ) da/J g4 5 534 /J 9495
53 (e La gy 30 22 Gl e legy 15 2ay

- 0.224a - 0.028 a Healthy

408.9 1.140 a 96.42 0.055 a MA

96.87 0.441 a 7.14 0.030a B27

- 0.240 a - 0.023 a TYLCV

109.35 0.940 a 14.28 0.032a B27+TYLCV

203.34 1.362 a 10.71 0.031a MA+TYLCV

- 1.418 - 0.040 LSD5%

S el d5ns elpm ddlida oy (gpall e Lagy 15 3a SlaueSopml) ail Lalis (e (il DLl el
2 Bjlie (MA DL ae 9% 96.42  a3) Llis b 8ol Ao ol culS ugpudll Gle Jls 8 b
i5)lie B27 ADL 34961428 a1 dalis b 8aly) dawss el culS g il sgag W .B27 ADL 19%7.14
Jalas 8 5al) Lo el culSy (gpaall (e Loy 30 aay ¥l Lol 50L cupaindy [MA DL 249610.71 -
B27 DLl d3jlae %203.5 usadl) 2sas: 5l %408.9 (ag il iy slse MA DLl pa Sy pull asiil
9% 109.35 Lugyuill 3snss ol %96.87 s il Cluns

elows Sy pull ayl Lalis 5aly (b SV sl MA ADL (IS (gsaal (pe Lagy 30 aay 4l ) i) s
adliyg Li ad) Ll Lo pe Aeaiioall LSl Cads oy pul) aiil Lol sals) il el asbias o) (agpedll 25mss
LSl dlaledl) yomidl cbils & PAL Sllligel ol i aiily SlasSy ) ail Llis 52l (2016)
PGPR (5 lelgil off 1) @l ciluyly clal LS (TYLCV) gy 8225 Enterobacter asburiae BQ9
(PRs) Pathogenesis related 4ucalyeYl ddadyall clisig pll 2SI aie cglaSsug dongleid st Caass
328 5aliae eyl e Blae 058 of cliigll o3¢l (Ker Gus ((Benhamou et al., 1996) proteins
i€ ) Adsdl) alpall 5208l e Jers 53 Poly phenyl oxidase (PPO) Syl dsiadsy ayil (i
«(Lamb and Dixon., 1997, Damayanti et al, 2007) (g5l acans Jihans DA (30 (g udl) Jafis dales
Lo 5l 8yl 53L& aalew 3 (Legrimini et al., 1987) PR-9 dcgane (3o 3luaSy ) asyls
GalsS (e B Aajall ol (B pgans LS ¢ puimpall el liily gai ey WAN Jas e i ¢ ouiall
e Bl dadll 353) G Teja 0sSH Anball AN jaa 533 B Jlse el (53 (Harish et al., 2009) ¢piall
) 385 121 (Shehata and El-Borollosy,2012) bl L} iy Al gl jeg Ligaall calgal) 2
3 Y amp vie gl ajes dela bl dealge die Aalall WD jas dual e saliial 8l ae aiY)
-(Chittoor et al., 1999) «lul<u
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el dung (ugeil) 05 B LK il
MA DLl labedly slaedl bl 3 Gepdl 385 of TAS-ELISA  lasl mils ey
939 gag cgyine B3 g9 09 (0.378) B27 DLl dlabaally slanall lilall (& (g il 555 0 (0.373)
(0.702) sandl) 2aLil) & Gugyudl) S5 Dllly Alaleally Blanall llall 3 Gag il S5 Cn (gyine (38
-(4) Usxx (%46.15) B27 iDLl ae lgie el (%46.86) MA ADL) ma (o9 5l Janis Gaes cilS
TAS- ELISA Laa) il cas (g ity S93d) a Laga 50 aas gl 55 Ao sl 58l :(4) Jsas

- 0.702 a TYLCV

46.15 0.378 b B27+TYLCV

46.86 0.373Db MA+ TYLCV
- 0.290 LSD5%

o Gilee 3 Syl wl Lgiag dnshaYl ddadyall iyl (5 (A UASH Jads g o) Jaskis 39as 38
3 Gl (g i Jiaat S (g dde b Judant ) ¢ gl ddlanas LLY) DA e Gug i) Casne i
Jae dandily gl Cilisig y aoieat Jadaxd (45 35 (Chessin et al., 1995) (gosil) aans moieai Judaxs
e il sa Gugadl) o WA 53k of Cus caaliaYl ddaipal) cilifig pll G g oL 5l ecilagysu)l
-(Walters et al., 2005 ¢«van Loon et al., 1998) (g nills Lyall fn jilie (ulad 2939 adal ¢ yila

e bl = ,(2000) ssals Zehnder ae TAS-ELISA s Lol s (panas miln s
Aaladd) 5ygamll cilly ‘_g ELISA s Dbad) dlulign gyt Lila) Ao Cuil€ Cun (g paall ug yl)
Kluyvera cryocrescens strain IN114, Bacillus <B. pumilus strain SE34 i,a<: ¥ dal layshy
3939 ga csanall alEl A Lgie Jil ,B. subtiles strain IN937b s amyloliquefaciens strain IN937a,.
o il LS L Aa¥) SO O dugine (38 dsng sty ccsanal) 2 lally Alalaall il (s digine (g8
shaall 5Lasdl Tes Lall cllise ag b L)) dus (aliad) ) 1)l Gua (2003) 43léys Murphy s
B. subtilis aDlull (gsa3 40,58 clilea 5 5 i Aleleal) sl lils 8 (gpaell e Lasy 15 2 ELISA
INR7 ,B. subtilis IN937b ,B. amyloliquefaciens IN937a,B. pumilus SE34 =¥l as GB03
agine Clig 8 35y aa c(gand)l LA xa &3)lie B, pumilus T4 ,B. pumilus

rolatingy)

Bacillus «(MA) Pseudomonas chlororaphis MA342 il oabladl S o sill e iy
Bovidl Gl Jhiealy aead sy elad Boanll ks Aegle Susd 3 Dy (B27) subtillis FZB27
DSY) 5l (MA) LS ADLall 1S5 . 5yl il Lol 5ab3s cpag il Jasin DA e (TYLCV
agine Cilig i sy (490 (B27) ALl ae 43)laa
tGluagill
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(el Jalidl b Lgiel)y dusesal) ysull (1 AT Caa (o (g paal Gy SSll EDLl G Ay Al -

Shsl Jhiealy daad (g olal Bpuill clils daslie Juiss o LgH)d 8 Alaall daa d0,aG Y3 Jaal

sl 65 90l Aalae diylay TYLCV 550

aalyall

& PGPR cilal) el ginall Lyiig sal) glil imms 5l .(2016) (ool puling slas sy Glales 2ans, maalyd
:120-103 :62 . Cuadl daals dlaa .CMV LA cliign (g s dleally 3adall Ll gai

Oe Adlide EV e Bysaidl jed Alaleae 0 L (2016) Galst Gling deal sl Sasen jeeg 29l slee e laud
G dzals Aaedpaadll dehjll (& lad) clulise (ugyd 2 djleall dagliall juan 4 PGPR
+(5) ¢(38) alaall cddall Eganlly culasjall

Dl llise ugyd o) Dbad) lils (A dsjleall doslaall jueas . (2011) Gass Jda Gy Sl ad) , lad)
42 =36 29 ,4u5al Slall 45 Aas .Pseudomonas fluorescens Migula L <l alasisl

Oo aall b Ll sail Siaall LSl et dllad anis (2017) ielawd 2313 dlacy alen yulss Sl el
:103-83 :39 . Cuadl dnala Alaa 5ys0nll LS i yulae s & bl lulign g b i
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Abstract:

This study was conducted to evaluate the efficiency of tow strains
of Plant Growth Promoting Rhizobacteria, Pseudomonas chlororaphis
MAZ342, and Bacillus subtillis FZB27, on reducing infection by
Tomato yellow leaf curl virus (TYLCV), in tomato plants grown under
protected agriculture, in Agricultural Research Centre during Autumn
and Winter of 2018-2019 growing seasons. Tomato seeds were
immersed in suspension of tow strains (concentration 9 x10° Bacterial
cell/ml) before seeding, Also Tomato seedling before transplanting
were treated with bacterial suspension (5ml/seedling). Additional
10ml/plant of bacterial suspension were added after 10 days according
to the experiment treatments. The following were estimated: peroxides
enzyme activity, viral concentration, percentage of viral inhibition.
Results showed increasing in peroxides enzyme activity after 10 days
in plants inoculated with TYLCV and treated with bacterial
suspension B27 (0.032 um /mg) and this was better than other used
treatments MA and virus( 0.031 pm /mg) and control treatment
(0.023 um/mg). After 30 days of viral infection the peroxides enzyme
activity was higher in plants treated with MA (1.362 pum /mg) than
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plants treated with B27 (0.940 um/mg) and control treatment (0.449
pm/mg). Results of estimation of viral concentration by TAS-ELISA
has shown decreasing in TYLCV concentration, after 50 days of
inoculation. The absorbance values at 450 nm of extracts from MA
treated plants (0.373) and B27 treatment plants (0.378) comparing
with absorbance values (0.702) of extracts from control treatment. The
percentage of viral inhibition in treated plants with MA (46.86%) was
higher from plants treaded with B27 (46%) may be because the
activity of peroxides enzyme was higher in plants treated with MA
than others.

Key words: Pgpr, Tylcv, Tas- Elisa, peroxides Enzyme.

Akel et al — Syrian Journal of Agricultural Research — SJAR 8(4): 121-133 August 2021



