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whereas a putative D-cysteine desulfhydrase coding 
gene was found. Approx. 4,000 tetracycline-resist-
ant colonies from an available Tn5 random inser-
tion mutant bank were screened to find phenotypes 
defective in some of the traits mentioned above. A 
collection of 80 mutants were selected, including 34 
showing reduced (or no growth) or colour change in 
medium supplemented with copper, ten impaired in 
biofilm formation, 18 unable to grow or with altered 
morphology in YEM medium, and 18 displaying re-
duced or no production of phytase. The molecular 
characterization of these mutants is currently being 
performed to identify the affected genes and to de-
termine their involvement in (endophytic) coloniza-
tion, biocontrol performance, and rhizosphere sur-
vival of strain PICF7.
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The major disease affecting avocado crops in the 
Mediterranean area is white root rot, caused by Ro-
sellinia necatrix. The biocontrol rhizobacterium Pseu-
domonas chlororaphis PCL1606 has been isolated from 
rhizospheres of healthy avocado trees, growing in 
an area affected by white root rot. As a main charac-
teristic, PCL1606 showed strong in vitro antagonism 
against R. necatrix and other important soil-borne 
pathogens, mainly due to the production of the an-
timicrobial compound 2-hexyl, 5-propyl resorcinol 
(HPR). Production of other antifungal compounds 
has also been detected. PCL1606 persists and colo-
nizes avocado roots, closely interacting and coloniz-
ing hyphae of R. necatrix, leading to negative effect 
on the fungus. These phenotypes, acting together, 
allowed PCL1606 to display biocontrol activity to-
wards R. necatrix in avocado plants. We have ob-
served that PCL1606 shows no plant growth pro-
moting activities. The availability of the complete 
genome sequence of PCL1606 will allow identifica-

tion of additional features involved in biocontrol by 
this bacterium.
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Mycoviruses that cause hypovirulence are potential 
biocontrol agents of their fungal hosts. In previous re-
search, we characterized FodV1, a chryso-like myco-
virus found in isolate Fod116 of Fusarium oxysporum 
f. sp. dianthi (Fod). The transference of FodV1 to a 
new Fod recipient isolate evidenced the induction of 
hypovirulence in the fungal host. We have analysed 
the prevalence of FodV1 as well as the incidence and 
diversity of mycoviral dsRNAs in a collection of 300 
Fod isolates. RT-PCR using total RNA extracts and 
specific primers for the RdRp segment of FodV1, and 
subsequent sequence analysis, showed that mycovi-
rus FodV1 was present in only three additional Fod 
isolates. Cellulose column chromatography analysis 
showed the presence of other dsRNA molecules in 
40 isolates. These dsRNAs corresponded to at least 
five banding patterns, characteristic of different viral 
families, and three of them were selected for further 
characterization. Partial sequence data indicated 
that a monopartite 2.5 kb mycovirus corresponds 
to a mitovirus, and that a cuatripartite mycovirus 
shows high homology with Aspergillus foetidus 
dsRNA mycovirus, and probably corresponds to a 
new member of the family Alternaviridae. A third 
monopartite 9.5 kb mycovirus (FodV2) has been al-
most fully sequenced. This shows high homology 
with a number of previously described hypoviruses. 
To determine the putative hypovirulent nature of 
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FodV2, we transferred it by hyphal anastomosis to a 
new hygR-tagged recipient isolate, and analysed its 
effect on some hypovirulence-associated phenotypic 
traits. Results obtained indicated that FodV2 does 
not induce hypovirulence in its fungal host.
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pH affects all aspects of life. Microbes have evolved 
efficient mechanisms of ambient pH adaptation and 
modification. In plant rhizospheres, secretions from 
roots promote the proliferation of microbes, which 
can alter the pH of this ecological niche. Previous 
research revealed that rhizosphere pH acts a key fac-
tor during infection of the vascular wilt fungus F. ox-
ysporum f. sp. lycopersici (Fol) on its host plant tomato 
(Solanum lycopersicum). While non-infected roots 
acidify the extracellular environment, infection by 
Fol results in marked root alkalinization, which pro-
motes fungal pathogenicity. We studied the role of 
pH modification by the soil-inhabiting Gram-nega-
tive bacterium Rahnella aquatilis (Ra) in its interaction 
with Fol in the tomato rhizosphere. Co-inoculation 
of tomato roots with Ra provided efficient protec-
tion from vascular wilt caused by Fol. Ra produced 
strong extracellular acidification, both in artificial 
media and in the tomato rhizosphere, most likely 
through production of gluconic acid from glucose 
through the enzyme glucose dehydrogenase (Gcd). 
Preventing rhizosphere acidification by Ra, either 
through application of a buffer solution or by target-
ed deletion of the bacterial Gcd gene, led to loss of 
the biocontrol activity against Fol. These results sug-
gest that extracellular pH regulation plays a key role 
in the interaction between bacteria and fungi in the 

rhizosphere, with important consequences for plant 
health.
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Common bean (Phaseolus vulgaris) is the third most 
important food legume worldwide, surpassed only by 
soybean and peanut. Trichoderma (Teleomorph: Hypo-
crea) is a fungal genus found in the soil. These fungi 
are secondary, fast growing, opportunistic invasive 
organisms, which produce enzymes that degrade fun-
gal cell walls, and induce production of compounds 
with antimicrobial activity. We evaluated the effect 
of farnesol production of T. harzianum (T34) on the 
development of bean. In vivo assays were performed 
with this isolate and two transformants (T34dpp1.2 
and T34dpp1.3) which were overexpressing the dpp1 
gene. Bean seeds were coated with a spore suspen-
sion of each Trichoderma isolate. They were sown and 
maintained with a photoperiod of 16 h light, 25°C/16 
°C (day/night), and 60% RH. Plants were removed 
45 d after sowing, evaluated for: hypocotyl diameter, 
, root system length,and dry weights of shoots and 
roots. T34dpp1.3 and control plants (without fungi) 
were larger than plants inoculated plant with T34, in 
hypocotlyl diameter, root system length, and shoot 
dry weight. However, T34 did not present differences 
in comparison with T34dpp1.3 for root system dry 
weight root system, but T34dpp1.2 did.
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