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Table 1. The evaluated treatments according to the type of fertilizer and application date to potato.
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MIDI  Soaking and watering at planting (D1)
MID2  Watering after germination (D2)
MID3  Watering after tuber initiation (D3)
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MID4  Watering at the three previously mentioned dates (D4) (D4) 4ol &30 pel gl )

M2DI  Soaking and watering at planting (D1)
M2D2  Watering after germination (D2)
M2D3  Watering after tuber initiation (D3)
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M3D2  Watering after germination (D2)
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Table 2. Peroxidase activity and the amount of total phenols and salicylic acid in the leaves of potato plants treated with the

bacterial inoculum 45 days after infection with F. oxysporum f. sp. lycopersici as influenced by the different treatments.

?;ij-.l\ pERA
uaan 438 4,0 ey glidl) ) g yal)
i) (& 100/3%) (&/ds255) £ 34
(E/a)\ 2 55%) Total phenols Peroxidase (D) 48Lay)
Salicylic acid content activity * M Lalaal) Addition (M) sl z\all) g 4
(ng/g) (mg/100g) (umol/mg) Treatments*  date (D) Type of bacterial inoculum (M)
133.01 ¢ 60.560 fgh 0.140 ¢ MIDI D1 (M1) 33 s i<l 7l
157.37d 67.110 cd 0.140 e M1D2 D2 Bacterial inoculum I (M1)
13451 ¢g 52.740 1 0.103 f MI1D3 D3
164.21 ¢ 70.380 ¢ 0.160 cd M1D4 D4
13251 g 71.460 be 0.140 ¢ M2D1 D1 (M2) ) (5 580 )
156.48 d 75.580 ab 0.140 e M2D2 D2 Bacterial inoculum IT (M2)
12343 h 62.300 efg 0.120 £ M2D3 D3
142.20 £ 64.350 def 0.160 cd M2D4 D4
167.23 ¢ 59.710 gh 0.170 cb M3D1 D1 (M3) QU (g Sl ~Lall)
171.26 b 59.080 gh 0.180 ab M3D2 D2 Bacterial inoculum IIT (M3)
147.48 ¢ 56.203 hi 0.110 f M3D3 D3
176.61 a 79.690 a 0.190 a M3D4 D4
107.121 45.010] 0.100 £ Infected control (sl 2aLi)
58.74 k 14.48 k 0.03k Healthy control ﬁLA\ aalid)
3.9676 4.5314 0.0149 LSDo.05
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Values followed by the same letters in the same column are not significantly different at P=0.05.

* Please see the treatments in Table 1.
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Table 3. Pathogenicity and infection rate of F. oxysporum f. sp. lycopersici on potato plants treated with bacterial inoculum

according to the treatments studied.
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Values followed by the same letters in the same column are not significantly different at P=0.05.

* Please see the treatments in Table 1.
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Abstract

Hammad, Y.A. and S.J. Shadoud. 2026. Role of Plant Growth-Promoting Rhizobacteria (PGPR) in Inducing Systemic
Resistance in Potato Plants Against the Fungal Pathogen Fusarium oxysporum f. sp. lycopersici. Arab Journal of Plant
Protection, 44(2):253-263. https://doi.org/10.22268/AJPP-001400

This study aimed to evaluate the efficiency of rhizobacteria mixtures as biofertilizers in reducing the incidence of Fusarium wilt caused
by the fungus Fusarium oxysporum f. sp. lycopersici in potato plants cv. Sponta, and determine the best control treatment. Three fertilizers
were prepared using eight isolates of PGPR rhizobacteria, added at planting, after germination, and at ovulation. Readings of study samples
were taken 45 days after infection. The activity of the peroxidase enzyme, the amount of total phenols, and the content of salicylic acid in the
leaves were measured. In addition, peroxidase activity, total phenols, and salicylic acid content in the leaves were also measured. The severity
of infection, disease index and reduction in disease incidence rate were also determined. The results showed the effectiveness of the studied
biofertilizers in increasing the activity of the peroxidase enzyme and the leaf content of total phenols and salicylic acid in the leaves of potato
plants infected with Fusarium wilt following all treatments, with significant differences compared to the infected control, and reduced disease
index and severity of infection with Fusarium wilt. The treatment with the mixture of eight bacterial isolates and repeated addition (M3D4)
outperformed the rest of the treatments and gave the highest values in peroxidase activity (0.19 umol/mg), and the highest content of total
phenols (79.69 mg/100g) and salicylic acid (176.61 pg/mg) in the leaves of potato plants compared to the infected control (0.1, 45.01, 107.12,
respectively). The infection rate and disease severity were also reduced with significant differences compared to the infected control, and the
M3D4 treatment produced the highest infection reduction rate of 82.33%. These results confirmed the effectiveness of mixed inoculation with
eight isolates of PGPR rhizobacteria, upon repeated addition, stimulating systemic resistance in infected potato plants infected with F.
oxysporum, thus the possibility of using these types of rhizobacteria in biocontrol programs against this fungus is recommended.
Keywords: Rhizobacteria, plant growth promoting rhizobacteria, PGPR, bacterial biofertilizers, potato, Solanum tuberoseum, productivity.
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