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2y fiagili 420 Aagall 15 2 HumSgoml 420 da el Ik
sl (e Lags 45 Yosswdl Galag  Lagi 15 2 siagil
s92d) (e
0.024 0.3692° 0.033 0.2692¢ B.sub
0.0212 0.42486° 0.021 0.42489° B.sp
0.02 0.5949° 0.267 0.0338f B.sub+B.sp
16.14 0.36005° 3.09 0.0430¢ B.sub +V
223 0.3790¢ 10.9 0.3309° B.sp +V
21.86 0.3778% 1.35 0.0369° B.sub+B.sp +V
0.310014 0.0325" control +V
0.00009° 0.000092 control
0.00018 0.00013 LSD 5%

Bacillus sp. strain (ABC3, 4,a<dl ahalb dlas UL :B.sp « Bacillus subtilis 4,a<0 Ayl dalas 6L :B.sub

Bacillus sp. strain (ABC3, cbs123) s Bacillus subtilis (i o<l (iliall (e dadis Alalae @bl :B.sub+B.sp « cbs123)

40 oK) A jally dlalae ik :B.sp +V « TOBRFV (ug a8l 8laxas Bacillus subtilis 4)iS) Al Aalaa 6L :B.sub +Ve

Oyt ilhall (e i Alalae SiLs i Bosub+B.sp +V « TOBRFV (g 0l 8lasag Bacillus sp. strain (ABC3, cbs123)

aall 2alall @by @ control +V¢ ToOBRFV g 3l slasag Bacillus sp. strain (ABC3, cbs123) 5 Bacillus subtilis

i hsal) elall Jalaall aliddl aalill Siks :control «ToBRFV (g sl

: 58 (g

b B iy gl (5l (oo Lagy 45 s Lass 15 sr 5iagili 420 Lagall Jsb die sy mdl pil Bl 1(3) Jsead
c 5 gl A el

o B3 G A il B B3 as il L
g i) s Job 25 s g ual) a3 Bl A s g
By S gl g fagilig20 dagal)  am SlueSgal) | 420 dasall Jsb
(e lag 45 s92d) (e Laga 45 (alag 15 Lags 15 2y yiagil
Yo s 92d) Yo s 93 9l (1
0.02 0.561546° 1.89 0.00884° B.sub
0.02 0.4892°¢ 1.39 0.00658¢ B.sp
0.017 0.54? 1.154 0.00789°¢ B.sub+B.sp
10.80 0.2831°¢ 6.1 0.06849? B.sub +V
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9.9 0.3065¢ 17.6 0.00897° B.sp +V

5.8 0.5414° 16.2 0.00628¢ B.sub+B.sp +V
0.0276" 0.00392¢ control +V
0.00009¢ 0.00009" control
0.00018 0.00013 LSD 5%
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i hdall elall Jalaall alidl aalall @liks :control «ToBRFV (gl
g tal) i) @l A Jdg sl (ggine Glua—2
b S Jig ol (gine 883l Cagan ) eilial) culaly (gpaall (e Lasa 45 an S g psll) (ggina (uld

glin 44 SN g slSN (sgina 3y B. subtilis 4,5S0) Ayl dlalaall vie ¥y Cpngll Loy £ YIS Alalaal) il
%46.18 s> 5Ll st by & /3 30.1 ad I b yolSh (ogina a1y (o3 alial) 2Ll e 43)laa

ool Lo gl iy 3 (Y1 Cpongl Mo (ag il Banally LyaSily Alalaall clalall Zacally Lol

anal) 28l pe A3ylie ¢ [3n 47 ASI b yolSH (sgina iy ag il (55320l B. subtilis 40,5 dlally dalaall 2ie
B. 4iSll dljally dlaleall die Laiy <%65.5 ss 8L dos calig & /e 28.4 4d KU g )oKl (sgine gy (53)
s 5330 Foi ity #icn 284 (samal) 8L qn Aiglha § /jn 38 S g p5ISI) (sgina & (pus iy (sp2all .
.%33.80

paleall 2aLEY ae &3)lae & /3a 48 KU g )olSN (s5ina 3Ly B. subtilis 4 Aliall daladd) sl (pagll Al
%52.8 s> 5aljll At by ¢ f3e 31.42
ol Lo guilal) iy s gl Cpamgll e (pagadlls Slanally LpaCully Alabaall cililall dally U
Gl 2L ae Llae g /3a 26 U Jidg)slSll (e 3l Gugyadlls (g5aally B. subtilis 3yiS0) Ayl dlalaal) e
b sl (sgina ity gyl (5922l B. sp. 40yl Aljalls dlslaal) die Lain %042 lga 5250 duss cuabig & /30 18.31
%52.92 s 5Ll st by & fie 18.31 (sanall 8Ll ae d3)lke ¢ /30 28 ST

Azotobacter chroococcum (5K ¢ 53l ob led Laa gl (2018) gg Al oLl lalyal )y o ) oda 3am

gnally el 2Ll lelass cDlalaall 3l ge A5laall Speall Sl Ciliaay LIKH il 2S b 52l ae
Rosliall s e Al €l 5,8 835 1) o ¢ gl Sl i IS sl 48 525 s g
sl il e g pudl) Bl (mnidns Ljleal)

Cucumber el clulise Loyt L) b (2021) Caals dsaal) 4 cilagi Lo ae ol s3a Calias,
<5l 3 (Taline F1cAmani F1 «Harek F1 «Marvilo F1) aldll s (e (b a)f e mosaic virus (CMV)
il (sl hn Lagy 15 2 (s JSlly IS gyl ¢ B g psl€D ¢ A by olSl) gl il e
Hasall Aladal) e & Agall Cliall ol Cunidd) Gua gl (e Lagy 30 2n Gog il LD SV R IS,
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1Y Gaagd)

Lo Cpagll Gugpall Sl (a Laga 45 s S (g oISl (Sgina 3(4) Jaad)
@JJJSQ\@J"N@SJQ}S\M &M\QAQASS\MJJJN\&}\M

% Adalaal) B S (E/&0)
46.18 44b B.sub
10.63 33.34 B.sp
4.65 31.5¢ B.sub+B.sp
65.5 472 B.sub +V
33.80 38¢ B.sp +V
12.7 324 B.sub+B.sp +V
28.4¢ control +V
30.14 control
3.4 LSD 5%

Bacillus sp. strain (ABC3, 4,a<0) al3lb Al <l :B.sp « Bacillus subtilis 45K Ayl Aalaa SbLi 2B.sub
Bacillus sp. strain (ABC3, cbs123) s Bacillus subtilis (o<l (iliall (e dadis Aalae @bl :B.sub+B.sp « cbs123)
4, el Al il :B.sp +V « TOBREV (g il slasag Bacillus subtilis 3.mS) Ayl dlelas bl :B.sub + V¢
il el (e danlis Alalae Bl :Bosub+B.sp +V « TOBRFV (s 0l 8lasss Bacillus sp. strain (ABC3, cbs123)
aall 2alall wbils : control +Ve TOBRFV gyl slazas Bacillus sp. strain (ABC3, cbs123) s Bacillus subtilis

dgd haall bl Jaleall alid) saldll @bl :control «TOBRFV (g il

t 52y Cuagd)

5 gl gl sanl G Lags 45 32 (S iy 0000 (s5aa £(5) sl
S guslsll (s gina (B By 3 duud alaal) B ASY $b g0l (5 gina

%o Aalaall A IS (/&)
52.8 48? B.sub
24.12 39P B.sp
11.4 35P B.sub+B.sp
42 26° B.sub +V
52.92 28° B.sp +V
31.1 244 B.sub+B.sp +V
18.31° control +V
31.424 control
9.5 LSD 5%

Bacillus sp. strain (ABC3, 4,8 A3l dliles <l :B.sp « Bacillus subtilis ,a<l) Ayl Aalaw bl 2B.sub
Bacillus sp. strain (ABC3, cbs123) s Bacillus subtilis i<l oiliall (e daddis Aalae @bl :B.sub+B.sp « cbs123)
4, Ajally Aalas @il :B.sp +V « TOBREV (g il 8lasa g Bacillus subtilis 4,50 Ayl Aalas SbLi :B.sub +Ve
il iilhall (e danlis Alalaw Bl :Bosub+B.5sp +V « TOBRFV (s 0l 8lasss Bacillus sp. strain (ABC3, cbs123)
saall aalall @il @ control +V¢ ToOBRFV (g il slazay Bacillus sp. strain (ABC3, cbs123) s Bacillus subtilis

L jlaad) elall Jaladd) adid) aalall <ibls :control «TOBRFV (g il
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Abstract

The study was conducted to study the effect of treating pepper plants with
two isolates of plant growth promoting rhizobacteria (PGPR): Bacillus
subtilis, Bacillus sp. strain (ABC3, cbs123) on infection with Tomato brown
rugose fruit virus (ToBRFV), and their effect on increasing the activity of
peroxidase enzyme and chlorophyll pigments in pepper plants infected with
the virus under protected cultivation conditions. The results showed an
increase in the activity of peroxidase enzyme on the two studied pepper
hybrids (Dallas - Bravo), and an increase in the amount of total chlorophyll
in the treated plants. The two studied bacterial strains increased the activity
of peroxidase enzyme after 15 days of infection with the virus at different
rates, whether in the presence or absence of the virus. In the Dallas hybrid
plants treated with the bacterial isolate Bacillus sp. The infection with the
virus increased by about 10.9%, while when treated with the bacterial isolate
Bacillus sp. and the infection with the virus increased by about 17.6%, and
when treated with a mixture of Bacillus subtilis and Bacillus sp. and the
infection with the virus increased by about 16.2%. The activity of the
peroxidase enzyme also increased after 45 days of infection in all treatments,
and the bacterial strain Bacillus sp. played the greatest role in this increase,
whether in the presence or absence of the virus, while the isolate Bacillus
subtilis was better than the isolate Bacillus sp. strain (ABC3, cbs123) in
increasing the amount of total chlorophyll. In the Dallas hybrid plants when
treated with the bacterial isolate Bacillus subtilis and infection with the virus,
the increase increased by about 65.5%, while when treated with the bacterial
isolate Bacillus sp. The infection with the virus increased by about 33.80%,
and for the Bravo hybrid when treated with the bacterial isolate Bacillus
subtilis and infection with the virus, the increase was about 42%, while when
treated with the bacterial isolate Bacillus sp. and infection with the virus, the
increase was about 52.92%.
Keywords: PGPR, Bacillus, ToOBRFV, pepper plant, peroxidase enzyme,
total chlorophyll amount.
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