
341Vol. 56, No. 2, August, 2017

15th Congress of the Mediterranean Phytopathological Union, June 20–23, 2017, Córdoba, Spain

Acanthoscelides obtectus (Coleoptera: Chrisomelidae: 
Bruchidae) of an emerging grape pest, Xylotrechus ar-
vicola (Coleoptera: Cerambycidae) is a pest that at-
tacks common bean (Phaseolus vulgaris). The use of 
biological agents, e.g. Trichoderma, to control pests 
can minimize detrimental effects on beneficial or-
ganisms and the environment. A tri5 gene from T. 
arundinaceum (a trichothecene producer) has been ex-
pressed in the wild isolate of T. harzianum CECT 2413 
(a trichothecene non-producing strain), a potential 
biocontrol agent (BCA) of phytopathogens, to deter-
mine if trichodiene (a volatile sesquiterpene precur-
sor) had ability to control different stages of insect 
pests. Trichoderma harzianum (T34) and its trichodiene 
producer transformant (T34-tri5.27) were used to 
determine, under laboratory conditions, their insec-
ticidal activity against A. obtectus adults. The suscep-
tibility of A. obtectus adults against T. harzianum (T34 
and T34-tri5.27) was evaluated with a spray tower. 
One mL of spore suspension (1 × 107 spores mL-1) of 
Trichoderma strains was applied directly to the insects. 
Mortality monitoring was carried out every 2 d af-
ter treatment for 14 d. T34 accumulated a mortality 
of 59%, whereas T34-tri5.27 reached 66%. The effects 
of both fungi were different (P < 0.05) to the control 
treatment. The ability of T. harzianum to control A. 
obtectus adults was increased by the production of 
trichodiene. Production of non-toxic volatile terpe-
nes by BCAs could be an effective tool to ameliorate 
their potential to control insect pests, and hence make 
them more appealing than conventional insecticides.
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Cobweb, caused by the mycoparasite Cladobotryum 
mycophilum, is one of the most serious diseases that 
affect cultures of white button mushroom (Agaricus 
bisporus) worlwide. Effective control of this disease 
includes the application of fungicides (metrafenone 
or prochloraz) and strict higiene measures. However, 
biological control plays an important role. The essen-
tial oils (EOs) from five typically Mediterranean aro-
matic plant species belonging to the Labiatae family 
(Lavandula x intermedia, Thymus mastichina, Thymus 
vulgaris, Salvia lavandulifolia and Satureja montana) 
were tested against this pathogen. The plant mate-
rial was cultivated in the experimental fields of CIAF 
Albaladejito – IRIAF. Essential oils were obtained by 
hydrodistillation in a Clevenger-type apparatus, and 
chemically characterized by Gas Chromatography 
(GC-FID). Essential oils were assayed in vitro using a 
macrodilution test for antifungal activity against six 
isolates of C. mycophilum. The sensitivity of C. my-
cophilum was estimated from EC50 values (mg L-1 of 
EO inhibiting radial mycelial growth by 50%). The 
most effective EOs for inhibiting in vitro growth of 
C. mycophilum were T. vulgaris (mean EC50 = 3.9 - 41.7 
mg L-1) and S. montana (EC50 = 9.4 - 27.8 mg L-1). The 
main compounds in T. vulgaris EO were p-cymene 
(29.7%) and thymol (25.8%), while in S. montana EO 
carvacrol (17.2%), p-cymene (11.5%) and camphor 
(10.1%) predominated. Thymus vulgaris and S. mon-
tana EOs and their compounds, especially thymol 
and carvacrol, have potential alternatives to the syn-
thetic fungicides that are applied in mushroom culti-
vation to prevent cobweb disease.
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Pseudomonas fluorescens PICF7 is a natural colonizer 
of olive rhizospheres, able to endophytically colo-
nize the root tissues and act as an effective biocon-
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trol agent against Verticillium wilt of olive. This 
disease is difficult to manage, and single control 
measures are mostly ineffective. An integrated man-
agement strategy is therefore recommended. Within 
this framework, biocontrol approaches represent an 
excellent option, particularly if they are combined 
with other disease management tools. We aim to 
identify and characterize genes of strain PICF7 im-
plicated in phenotypes such rhizosphere/soil per-
sistence (copper resistance, 1-aminocyclopropane-
1-carboxylate deaminase activity, ACC), root colo-
nization (biofilm formation) and plant growth pro-
motion (phytase activity). Previously, presence of a 
putative ACC gene (involved in degradation of the 
ethylene precursor) was suggested in the genome of 
PICF7. However, ACC deaminase activity was not 
demonstrated in this strain, whereas the presence 
of a putative D-cysteine desulfhydrase coding gene 
was found. Approx. 4,000 tetracycline-resistant col-
onies from an available Tn5 random insertion mu-
tant bank were screened for phenotypes defective 
in some of the traits mentioned above. A collection 
of 80 mutants was selected, including 34 showing 
reduced (or no growth) or colour change in medium 
supplemented with copper, ten with impaired bio-
film formation, 18 unable to grow or with altered 
morphology in YEM medium, and 18 displaying re-
duced or no production of phytase. Molecular char-
acterization of these mutants is currently being per-
formed, to identify the affected genes and determine 
their involvement in (endophytic) colonization, bio-
control performance, and rhizosphere survival of 
strain PICF7.
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This study evaluates effects of endophytic bacte-
ria (EB) isolates (Ochrobactrum sp. CB36/1, Pantoea 
agglomerans CC37/2, Bacillus thuringiensis CA41/1, 
Pseudomonas fluorescens CC44) on bacterial spot dis-
ease of tomato caused by Xanthomonas euvesicatoria 

(Xe), and on tomato (cv. Marmande) growth param-
eters. The EB strains were applied twice to seedlings 
as drenches at the second leaf stage, and 4 d before 
inoculation of Xe. Suspensions of Xe (108 cfu mL-1) 
were applied by spraying on 4-week-old seedlings. 
Disease severity was evaluated using a 0-4 scale, 
3 weeks after Xe inoculation. The seedlings were 
grown in peat medium at 24(±2)°C, 60% humidity, 
14/10h day/night photoperiods in a climate cham-
ber. Although the EB strains did not significantly af-
fect plant length, all the strains increased fresh and 
dry weights of shoots by approx. of 6.5%. Root fresh 
weights were increased by 9.5% to 52% by the iso-
lates, and Bacillus thuringiensis CA41/1 was the most 
effective isolate. Root dry weights were increased by 
31% by the Pantoea agglomerans CC37/2, even under 
the disease pressure. Although all EB isolates except 
B. thuringiensis CA41/1 decreased the disease sever-
ity compared with positive controls, the most effec-
tive isolate was Ochrobactrum sp. CB36/1 which de-
creased severity by 32%.
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Verticillium wilt of olive is considered the most con-
cerning disease in all olive growing areas. In recent 
years, biological control within integrated disease 
management has gained importance, due to the lack 
of an effective treatment against this disease. There 
are several plant substances, including water ex-
tracts, essential oils or biological products, that pos-
sess antifungal activity, are easily degraded, and are 
safe for human use and the environment. This study 
describes the potential effect of 44 plant extracts 
and 20 essential oils against Verticillium dahliae. The 
results demonstrate the in vitro and in planta effec-
tiveness of essential oil from Thymus, in particular 
Thymus sp. 04 (prepared in the laboratory) and the 
commercial product Thymus sp. 01, against V. da- 
hliae. Inhibition of mycelial growth and microscle-
rotia reached 100% for both treatments.Disease re-
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