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Table 1. Treatments used in the study on two tobacco
varieties “Shak Al-Bint and Virginia” and the
utilization rate of each of the tested resistance inducers.

Aalaal) BYY)

Treatment Alalaall Treatment code

slall Jalaa 5 hadlly (gae0 LS PC
Fungus-infected control treated with water
Pseudomonas chlororaphis MA342 (50 ml) P
Bacillus subtillis FZB27 (50 ml) B
P. chlororaphis MA342 (25 ml) + B. subtillis PB
FZB27 (25 ml)
BTH Benzothiadiazole (60 ppm) Bt
Benzothiadiazole (60 ppm) + P. chlororaphis PBt
MA342 (50 ml)
Benzothiadiazole (60 ppm) + B. subtillis FZB27 BBt
(50 ml)
Benzothiadiazole (60 ppm) + P. chlororaphis PBBt

MA342 (25 ml) + B. subtillis FZB27 (25 ml)
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Table 2. The effectiveness of resistance inducers on area and weight of the tobacco leaves infected with the blue mold fungus
of the two tobacco cultivars Virginia and Baladi (Shuk al-Bint).

Baladi cultivar (Shuk al-Bint) (<) €ld) gald) Ciia

Virginia cultivar Wi 2 Ciia

Jaally Jidall 3 Jalaa

Jaall g Jidall b Jalaa

Jidially Jalae Treated in the nursery Jidial) (A Jalaa Treated in the nursery
Treated in the nursery and in the field Treated in the nursery and in the field
daloall ) o8 daluwl) (&) 0 daluall (&) s daluall ¢) cosV  Faldaal) a
Con) Weight (o) Weight &™) Weight Con) Weight Treatment
Area (cm?) (2) Area (cm?) (2 Area (cm?) (2 Area (cm?) (2) code*
10.67 f 319.10 g 10.67 e 319.10 f 18.20 f 501.83 f 18.20d 501.83 ¢ PC
16.87 ¢ 479.75d 12.13 cd 366.92d 22.53d 605.57d 21.10 ¢ 571.57d P
15.40d 440.07 e 1033 e 307.70 £ 26.67 a 740.80 a 23.50 a 649.27 a B
1197 ¢ 361.81f 8.670 f 257.57 g 18.87 ef 514.80 £ 1630 e 469.03 £ PB
17.63 c 496.80 c 1290 ¢ 395.07 ¢ 23.07 cd 638.03 ¢ 22.07b 602.73 ¢ Bt
21.13 a 578.40 a 1630 a 453.02 a 23.73 ¢ 656.30 ¢ 22430 605.00 ¢ PBt
19.67 b 51841b 14.77b 421.33b 25.17b 704.20 b 22.67b 628.10 b BBt
1737 ¢ 482.07 cd 11.97d 345.77 ¢ 19.73 e 544.07 e 18.80d 519.77 e PBBt

%5 Jlaial (5 siue die (5 sine (38 Lin da g Y i 3 ganll 8 Al (o yaly de sl al) ol ) S0 DA il i e 3l Jsaadl 4353 53 sall il
Values in the table are averages of three replicates. Values followed by the same letters in the same column are not significantly different at

P=0.05.
* Please see treatment code in Table 1.
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Table 3. Comparison of change in plant growth parameters
of two tobacco cultivars Virginia and Baladi (Shuk al-Bint)
treated with different resistance inducers (applied in the
nursery or in the field or in both.

Virginia Lis Baladi b
Qs dalua Qs dalua )
(%) (%) (%) (%) Falalaall ja,
Weight Area Weight Area Treatment
(%) (%) (%) (%) code*
0 0 0 0 PC
39 31 7 6 P
49 43 -4 -7 B
38 40 16 10 PB
37 26 5 6 Bt
30 28 6 8 PBt
33 23 11 12 BBt
45 39 5 5 PBBt

* Please see treatment code in Table 1.
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« ol Alalas

s e PGPR glsil 538 cluhall (e aall cadl LS
Bacillus LyiSil) Laling ISR Acajaall Ljlgal) daglaadl (3

ARl A glaall il jaay Alalaall gl il e A jall 8250 4 shall Apill 4 J g
Table 4. Disease severity (%) on tobacco plants treated with different resistance inducers.

(& 53l o 5) (pa Al A § il 53 day (%) Anuda yal) BN Jalra
Disease severity index (%) at different periods after infection (weeks)

8 7 6 5 4 3 *iletaall o
@) L @) Lia g gald) L f @) Liad gl Liagd  gald) Liad  Treatment
Baladi Virginia Baladi Virginia Baladi Virginia Baladi Virginia Baladi Virginia Baladi Virginia code*
Tobacco plants treated in the nursery and in the field J8lly Jidall b dlalaall Al il
75 75 65 65 60 60 45 45 35 35 15 15 PC
45 65 30 40 25 15 10 0 0 0 0 0 P
35 50 25 35 15 20 10 0 0 0 0 0 B
50 55 35 40 30 20 15 0 0 0 0 0 PB
0 0 0 0 0 0 0 Bt
0 0 0 0 0 0 0 PBt
0 0 0 0 0 0 0 BBt
10 60 10 35 5 15 0 0 0 0 0 0 PBBt
Tobacco plants treated only in the nursery ki Jidall 8 dlalaal) gl il
75 75 75 65 70 60 45 45 40 35 20 15 PC
55 30 50 20 30 15 20 0 5 0 0 0 P
50 0 45 0 25 0 20 0 5 0 0 0 B
65 45 55 30 30 20 25 0 0 0 0 0 PB
0 0 0 0 0 0 0 0 0 0 Bt
35 20 20 10 15 0 0 0 0 0 PBt
5 0 5 0 0 0 0 0 0 0 BBt
55 30 50 20 25 15 20 0 0 0 0 0 PBBt

* Please see treatment code in Table 1.
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Abstract

Mansour, H.A., W. Nafaa and A.M. Mouhanna. 2025. Evaluation of the Efficacy of Some Resistance Inducers in
Protecting Tobacco Plants Against Downy Mildew Caused by the fungus Peronospora hyoscyami f. sp. tabacina and Their
Role in Improving Production. Arab Journal of Plant Protection, 43(4):472-479. https://doi.org/10.22268/AJPP-001361

This study aimed to use the resistance inducer BTH, and two PGPR strains “Bacillus subtillis FZB27 and Pseudomonas chlororaphis
Ma342” for enhancing resistance of two tobacco cultivars (Virginia and Shak Al-Bint) to artificial infection with Peronospora hyoscyami f.
sp. tabacina, which causes the downy mildew disease. Plants treated with both BTH and MA342 bacteria together showed a significant
superiority over all other treatments in stimulating plant growth indicators of Virginia tobacco variety treated in both the nursery and the field,
and only in the nursery, where leaves weight and area increased 98.1, 81.3, 52.8 and 42.0%, respectively, compared to the untreated control.
Whereas, the same growth indicators of the local cultivar (Shak Al- Bint) plants treated with FZB27 in both the nursery and the field increased
by 46.5 and 47.6%, however, such increase reached 29.1 and 29.4% for the plants treated in the nursery only, compared to the control. In both
cultivars, the plants treated in both the nursery and the field showed a significant increase over the plants treated only in nursery. On the other
hand, no symptoms were observed in the Virginia variety plants treated with BTH, BTH with MA342, BTH with FZB27 when treatment was
carried out in the nursery and in the field. Furthermore, Virginia tobacco plants treated only in the nursery did not show any infection symptoms
when treated with BTH, FZB27, or BTH + FZB27. Likewise, plants of the local cultivar (Shak Al- Bint) did not show any symptoms when
treated with BTH, BTH + MA342 bacteria, BTH + FZB27 bacteria when treatment was made in both the nursery and the field. It is worth

mentioning that the disease was not observed on the plants treated with BTH in the nursery.
Keywords: Downy mildew, Tobacco, resistance inducers, growth parameters, Peronospora hyoscyami f. sp. tabacina.
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