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ABSTRACT

Pseudomonas fluorescens strains producing 2,4-diacetylphloroglucinol (DAPG) contribute to the biological control of many
fungal plant diseases. Tomato Fusarium wilt is one of the most important diseases of this plant that causes considerable damage
to the crop. In the current study, 35 strains of P. fluorescens were screened for the presence of phlD and hcnAB genes and it was
revealed that nine strains harbored the target genes. Antagonistic ability of phlD*- and hcnAB'strains was tested against
pathogen under in vitro conditions using dual culture method and five strains including PGU, PGU1, PGU2, PGU3 and CHAOQ
were selected for further studies. Strains were checked for production of antimicrobial metabolites and plant growth promoting
traits and then, their potential to control Fusarium wilt and promoting tomato growth was investigated under greenhouse
conditions. Laboratory results showed that bacterial strains were capable of producing antimicrobial compounds like DAPG,
pyoluteorin and monoacetylphloroglucinol, hydrogen cyanide, indole-3-acetic acid, protease and solubilization of mineral
phosphate. Strains were also able to control the disease and stimulate tomato plants growth significantly under greenhouse
conditions and PGU strain performed better in comparison to other strains. This study suggests that the production of
antimicrobial metabolites and/or metabolites stimulating plant growth plays a key role in effective disease control and increasing
plant growth parameters under greenhouse conditions.

Keywords: Biocontrol, fluorescent pseudomonads, fusarium wilt, hydrogen cyanide.
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Table 2. Production of antimicrobial metabolites by P. fluorescens strains harboring hcnAB and phlD genes under in vitro
conditions

Strain Protease’ HCN? DAPG (pg/ml) PLT (ug/ml) MAPG (ug/ml)
PGU 17.6a 3a 15.6a 8.88c 11.7abc
PGU1 16.8b 3a 14.1ab 10b 9.3c
PGU2 15.4c 2b 12.4bc 9.86b 10.6bc
PGU3 13.6d 2b 1lc 11.11a 13.73a
CHAO 17.2ab 2b 12.6bc 7.92c 11.8ab
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* Means with common letters are not significantly different based on Duncan’s Multiple Range test (p<0.05).

1. Production of halo on SMA (mm) is considered as a sign of protease production.
2. The degree of color change in indicator paper was considered as HCN production.
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Table 3. Mean comparison of plant growth-promoting traits in P. fluorescens strains under in vitro conditions

Strain Siderophore (uM/ml) IAA (mg/ml) Phosphate solubilization (48h) Phosphate solubilization (96h)
PGU 93.81a 2.7a 1.52d 1.62¢c
PGU1 87.5b 2.51ab 1.87a 1.93a
PGU2 46.2d 2bc 1.56¢ 1.59d
PGU3 63.73c 1.8cd 1.63b 1.71b
CHAO 43.4e 1.33d 1.47e 1.48e

55l (gl sire B o by STls (slasals aiz ysejl o yo B s 4o alie Bgy> (slyls (slopSilo 3
* Means with common letters are not significantly different based on Duncan’s Multiple Range test (p<0.05).
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F. oxysporum f. sp. lycopersici
Table 4. Mean comparison of influence of P. fluorescens strains on disease control and plant growth factors in soil
infested with F. oxysporum f. sp. lycopersici

Treatments Shoot fresh weight Root fresh weight Shoot dry weight Root dry weight Disease severity
@ )] C)] (@
PGU+FOL 13.01ab 1.61b 1.6b 0.2ab 0.5¢c
PGU1+FOL 11.75b 1.21c 1.27¢c 0.18abc 2b
PGU2+FOL 9.29¢ 1.02cd 0.98c 0.11bc 2b
PGU3+FOL 10.02c 1.13cd 1.11c 0.15abc 2b
CHAO+FOL 11.81b 0.96d 1.2c 0.15abc 2b
Healthy control 13.42a 191a 1.93a 0.23a Oc
Infected control 4.13d 0.47e 0.41d 0.091c da
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* Means with common letters are not significantly different based on Duncan’s Multiple Range test (p<0.05).
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