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Table 1. Effect of bacterial strains Pseudomonas chlororaphis MA342 (MA) and Bacillus subtilis FZB27 (B27) on the
chlorophyll content (A and B pigments), carotenoids content, viral concentration and viral inhibition rate (%) in tomato plants,

30 days after inoculation with TSWV.

-

Bl A Med LS Li AR
(%) casadl  JLER) B cliggsh Bl B Jig sl 33 (2D
Viral B (%)  Quantity (%) (&/40) (%) Chlorophyll
inhibition = ELISA Increase of Increase  Chlorophyll Increase A )
rate (%) reading rate (%) carotenoids rate (%) B (mg/g) rate (%) (mg/g) Treatment* *dlalaal)
- 0.017 e - 0.299 be - 0.299 a - 0.586 ab Healthy control PRNGRVAR
- - 1.33 0.303 be - 0.284 a 1.36 0.594 ab MA (s+i)
- - 8.02 0.323 be 23.41 0.369 a 0.17 0.587 ab MA(s+i+)
- - 19.39 0.357 ab 4.34 0312 a 4.60 0.613 ab B27 (s+i)
- - 3143 0.393 a 101.67 0.603 a 24.06 0.727 a B27 (s+i+l)
- 1.202 a - 0.206 d - 0.166 a - 0.142d TSWV = Glas nld
TSWV-infected control
43.26 0.682 ¢ - 0.000 e 21.08 0.201 a 151.40 0.357 ¢ B27(s+i) + TSWV
68.55 0.378d  23.30 0.254 cd 68.07 0.279 a 264.08 0.517b B27(s+i+l) + TSWV
24.45 0.908 b 18.93 0.245 cd 36.74 0.227 a 179.57 0.397 ¢ MA(s+i) + TSWV
46.42 0.644 ¢ 18.44 0.244 cd 49.39 0.248 a 145.77 0.349 ¢ MA(s+HH)+TSWV

* MA= Pseudomonas chlororaphis MA342, B27= Bacillus subtillis FZB27, TSWV= Tomato spotted wilt virus, (s+i)= seed treatment + irrigation, (s+i+l) =

seed treatment +leaf treatment + irrigation

Y5 Juaial (5 slus die (5 sina (58 lgdn 2 0 Y 3 sanll (i 8 Agliie Cig g Leatly A il
Values followed by the same letters in the same column are not significantly different at P=0.05.

(2026) 1 23 <44 daa iy ) cilyll) 485 Alaa

98



@y i) Dlaleall Ty Adiae 8055 Aiatll 8 8aed)
M) ol 35 o= LIl cdlled aas
alladall/syg0idl s A (iasili405 dage Jsh die dnalaiaVly
wlall @l (A 0S5 e A5kl igine Goobiy e udlls Blandll
L)l & TSWYV b S5 aliail i) cupglsd | (gaedl)
e 1202 (saal 2aLally 43lia (0.378-0.908) Alalaally 812l
B27 AL ge %68.55 daadis danss el il ¢(gyina (38 2539
(s goane Uhos 293 (529 o Alalaa) SO Gkl Akl
(1 dsxs)

Aatipall g ) 9 (M LSl Jads g pudll Jands 352 38
ol ¢ gl 4ilais Tl V1 (DAA (ha g adl) Caana i B daal YL
On oblal) o (lagiouyll Jee it DA (e ddeliat Jidaxd
st Jihand by ducalpaYls ddasipall clidig pl) (g L€l
Wil Ll b lahal) (ans 4l cylal e 1aag ¢ agpuill (yiig
LSl Hdle (ula dgag paad pilae e il 58 Gug il Ao
<adlgig o(Walters et al., 2005 ¢van Loon ez al., 1998) (us il
Murphy e al., ) &le <y 4] cilal Lo g L) o3a il
-(Zehnder et al., 2000 ¢2003

Hindl LyaSll dlleall agall ol i lae aldius
3S5 paihy Lleall desled) juind 8 MA 5 B27 Aedid)
e Lo 30 20 " Olsa) cpna’ plalelall/s)55l) (8 TSWV (pag il
A g p5lS Jigal) (oSl Cilin S 82l 315 (sl ¢ (920l
el (8 agull il e Sally sail) Gty Ciluging Wl B
g2l (i SSl) oEDL Rl Al dabies sty ¢ Jullg
Jaladl 8 gl duge el plalelall/yonidl (e a1 caa (Lo
Seind e s 8 Al e 38K SV Jlaly (gl
diliae 3l TSWV (g olad allaall/sygndl bl daglie
o el 3¢l ALKl Aa8lSAl) 8 g yeainS laslaie) A

Chugiiig el LaaS b L) il
LSl Alalaall lilil) 8 il gis g S G o ) eitial) Ll
(/a2 0.299 aludl salal) b lgie el) § /3 0.303-0.393
«huging Sl 4 e LSl Galy S cgyine G 39ny U0
@bkl dadadll B27 ADLal ae %31.43 5al) daws el il
Ll Wl L (Grad gsane s s3> G5 s Alalas) G
ol 4 S £ il g il Blanally L€ully dlalaall bl
bl sl ¢ fie 0.244-0.254 Lyl dlabad) bl b
S leie Gl eda (59 sh Alalaa diiyla B27 ADLL dlaladl
(1 dsx) (syine 35 393 ga ¢/ 0.206 (sanall 20l

5l s (lef iy g JSI A e Lyl
Dal) G5y ¢ hll Alelas disylay disdaall B27 ALl e %23.3
ad) Jeasile po Ll oda il bl . gpadll psanall iy
g b ) 8 Glugiag S A oL (2018) 0531 il
Sl gl Ll Lyl g Alg e ol any Alalaall bl
Opadlall e Gug iy (ganally arled) 2alall Slelee e d3)liall
&b (2007) Radwan ef al. 5 pe gl caablg WS LSl
sinall (mid 8 LSl jea) clulygall Gag i LasSl) il shac)
LS ((gpaall o gl A 20y %48 dansty Al dipadl) U
clils 3l ssine b 83b) () (2010) Shahwan ef al. Ll
cdloy Alalaally bl clulige (gt bad) alaladallfs)san)
lysdl z Wy sl 5ol Malliy eculasisns &I (g LiigaaSl)
B a3a 3ga3 g A8 Sgall (gguall ¢ L)) b )
Lol Aleal) Lagliall iat 8 cOlleall 03gd sy G
TSWV ablahall/s)s0ill aasiall Josdll uspus (gpaell il (i
MeaSi b Ragiy s Slaaly ehpiadll clanadlll il e
s Aoy Qugeil) S5 A L) il
@s3a]) e Lasy 30 2as (DAS-ELISA) all [lasl mils cypglal

Ayse phlehall/syonll ks paes (3 TSWV (agd 2sng gl

Abstract

Akel, E.H., Q.A. Al-Rhayeh, H.N. Kawas and LD. Ismail. 2026. Effect of Two Strains of Plant Growth Promoting
Rhizobacteria (PGPR) on the Chlorophyll Content and Virus Concentration in Tomato Plants Infected with Tomato
Spotted Wilt Virus Under Protected Cultivation. Arab Journal of Plant Protection, 44(1):95-102.
https://doi.org/10.22268/AJPP-001381

Tomato spotted wilt virus (TSWYV) is considered an epidemic disease of solanacious crops, causing severe losses in protected cultivations
at different regions of the world. This study was conducted to evaluate the efficiency of two strains of plant growth promoting rhizobacteria,
Pseudomonas chlororaphis MA342, and Bacillus subtillis FZB27, in the induction of systemic acquired resistance in tomato plants against
TSWYV, in greenhouses, by estimating the photosynthetic chlorophyll and virus concentration. The research was carried out on tomato plants
grown under protected agriculture, at the Agricultural Research Centre in Lattakia, during the fall and winter of 2019-2020 growing season.
The experiment was designed following a randomized complete block design, with 10 treatments and 4 replications of 6 plants for each
replicate, making the total number of plants in the experiment 240 plants. The bacteria were applied by seed treatment, root irrigation and
foliage spray. Virus inoculation was carried out by thrips, the common vector of TSWV. The following parameters were estimated: Content
of photosynthetic pigments (chlorophyll A, B, and carotenoids), viral concentration, and viral inhibition rate (%), 30 days after virus
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inoculation. Results obtained showed an increase in the amount of chlorophyll A, in plants inoculated with TSWV and treated with PGPR
bacteria (0.349-0.517 mg/g), and this was significantly higher than the control treatment (0.142 mg/g). The amount of chlorophyll B in plants
inoculated with TSWV and treated with the bacteria (0.201-0.279 mg/g) was also higher than the control treatment (0.166 mg/g), but the
difference was not significant. The application of the bacteria increased the amount of chlorophyll A and B, with highest rate of increase
reached 265.49 and 68.07 %, respectively, when the strain B27 was used by the three application methods (seed treatment, root irrigation, and
foliage spray). DAS-ELISA readings showed significantly lower concentration of viral antigen in PGPR treated tomato leaves (0.378-0.908),
compared with the control treatment (1.202), 30 days after virus inoculation.

Keywords: TSWV, PGPR, photosynthetic pigments, viral concentration, DAS- ELISA.
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