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ABSTRACT

Effects of the biocontrol agent Pseudomonas fluorescens 02-87 that is
known to produce the antibiotic 2,4-diacetylphloroglucinol (2, 4-DAPG) on
phytopathogenic Pythium spp. in relation to electron microscopic analysis of the
hyphal cell walls were investigated. The outcome of the antagonistic interactions
between this strain and Pythium spp., by means of light and scanning electron
microscope, when co-cultivated on potato dextrose agar was described. Light
micrographs are presented that displayed hyphal distortion, swollen shapes and
unusual apical branching. In addition, scanning electron micrographs are also
presented that displayed degradation of the cell wall layers and revealed the cellulosic
wall microfibrillar skeleton. A similar cell wall degradation was observed when PDA
medium was amended with the synthetic antibiotic 2,4-DAPG. Thus, it might be
concluded that the natural antibiotic 2,4-DAPG is primarily responsible for antagonistic
process of the Oomycete P. ultimum induced by P. fluorescens 02-87. Our results
based on ultrastructural observations provide evidence that the modes of this strain
action in inhibition, preventing colonization by Pythium are mainly associated with
major cell wall degradation, and eventually death of Pythium cells, as a result of
extensive cell wall breakdown. .
Keywords: 2,4-diacetylphloroglucinol, Pseudomonas fJuorescens 02-87, Pythium

ultimum, u/turastructural analysis

INTRODUCTION
A number of PseUdomonas strains have been intensively studied as

possible biocontrol agents for soil-borne fungal pathogens (Dunne et al.
1998; Weller and Thomashow 1999; Thomashow et al. 2000; Landa et al.
2002). Among them are P. fluorescens strains F113 (Fenton et al. 1992),
CHAO (Schnider et al. 1995; Duffy and Defago 1997) and 02-87 (Harrison et
al. 1993; Mazzola et al. 1995). The biocontrol effect of all three strains is
related, in part, to their ability to produce the antibiotic 2. 4-DAPG (Vincent et
al. 1991; Shanahan et al. 1992). However, strain CHAO also produces a
second antibiotic, pyoluteorin (Natsch et al. 1998). Pseudomonads that
produce the phenolic antibiotic 2,4-DAPG inhibit a broad spectrum of
phytopathogenic fungi (Nowak-Thompson et al. 1994; Sharifi-Tehrani et
al.1998) and control a number of root and seedling diseases (Sharifi-tehrani
et al. 1998). There are three lines of evidence support the importance of 2, 4­
DAPG production in biological control. First, mutations in the biosynthetic
pathway resulted in reduced biocontrol activity (Vincent et al. 1991; Nowak-






































