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plants, obtained by cuttings, were on average less affected by 
Psa compared to the most recent orchards established with mi-
cropropagated plants, we carried out a study aimed to investigate 
the behaviour of plants obtained by cutting and by micropropaga-
tion to Psa infection. In May, September and October 2012, one 
hundred of cuttings and one hundred of micropropagated potted 
plants were artificially infected with Psa using a bacterial suspen-
sion of 108 cfu/ml, maintained in greenhouse and monitored for 
symptoms expression. The same number of plants were used as 
healthy control. Vegetative growth parameters (leaf number and 
fresh weight of branches) were recorded in September 2012 and 
2013; presence of bacterial exudates and typical Psa symptomatol-
ogy was assessed in March 2013. The results showed a mortality 
of 23% among micropropagated plants, compared with 14% of 
the plants from cuttings. Among the survived plants 38% of the 
micropropagated ones exhibited exudates, compared with 5% of 
the cuttings. Overall cuttings appeared to show better tolerance 
to Psa, at least in the early stages of the vegetative cycle; further 
studies are ongoing to confirm these data and understand the bases 
of tolerance to Psa in Actinidia plants.

30. SELECTION OF BACTERIAL ENDOPHYTES AS PO-
TENTIAL BIOCONTROL AGENTS AGAINST PSA IN KIWI 
FRUITS. F. Ferrini1, S. Moruzzi1, M. Martini1, S. Saro2, N. Loi1, 
P. Ermacora1. 1Dipartimento di Scienze Agrarie e Ambientali, Uni-
versità degli Studi di Udine, Via delle Scienze 108 - 33100 Udine, Italy. 
2Servizio fitosanitario e chimico, ricerca, sperimentazione e assistenza 
tecnica, ERSA Friuli Venezia Giulia. E-mail: ferrini@uniud.it

Bacterial canker of kiwifruit, caused by Pseudomonas syringae 
pv. actinidiae (Psa), is the most serious kiwifruit disease limiting 
production in Italy in the last years. Biocontrol microorganisms can 
play an important role in suppressing this plant pathogen.

In the present work, bacterial endophytes were isolated in order 
to select potential biocontrol agents against Psa. During autumn 
2013, one hundred-seventeen strains were obtained from 34 branch 
samples, collected from 7 asymptomatic kiwi plants cultivated in 
two localities (UD and PN) of Friuli Venezia Giulia (FVG) region, 
north-eastern Italy. All the isolated strains were tested using a dual 
culture assay for their potential to inhibit in vitro the growth of Psa. 
Psa strains were isolated from highly symptomatic plants sampled 
in UD locality in FVG. Petri dishes were inoculated simultaneously 
with each one of the bacterial endophytes and Psa, and incubated at 
25°C for 48 hours. Among the tested bacteria 24 strains showed over 
all a good inhibitory effect on the growth of kiwi fruit pathogen.

Identification of the potential biocontrol agents was performed 
by sequence analysis of 16S rRNA gene amplified using universal 
primers fD1/rP1. BLAST analysis demonstrated that all 24 strains 
belonged to genus Pseudomonas, in particular 6 of them showing 
very good inhibition against Psa were closely related to Pseudomonas 
asplenii. In vivo tests to assess the potential of the selected bacteria as 
biocontrol agents against Psa in kiwi fruits are currently in progress.

31. CLAVIBACTER MICHIGANENSIS AND PSEUDOMONAS 

CORRUGATA INFECTIONS ON TOMATO PLANTS GROWN 
IN SARDINIA GREENHOUSES. M. Fiori1, R. Marongiu1, 
S. Oggiano1, C. Pinna1. Dipartimento di Agraria, sez. di Patologia 
vegetale ed Entomologia, Università degli Studi di Sassari, via E. De 
Nicola, 07100, Sassari, Italy. E-mail: fiorim@uniss.it

Since autumn 2012, severe outbreaks of Clavibacter michiganen-
sis subsp. michiganensis (Cmm) with losses up to 80% have been 
occurring in fifteen tomato greenhouse in south Sardinia. Varieties 

affected were: F1 hybrid Bubu, Camonium, DRW 7723, Terminetor 
and Flortyl grafted on Maxifort.

Characteristic symptoms were unilateral wilt and necrosis of 
leaves, yellow-brown to necrotic cankers on stems, browned ves-
sels and wilting of plants. Some plants also showed emission of 
adventitious roots along the stem and water soaked pith. 

Twenty one isolates were characterized: thirteen (from NBY) 
were gram-positive; eight (from NAD) were gram-negative and cor-
rugated; two of the latter were levan positive and produced a blue 
diffusible pigment instead the others six produced a green-yellow 
pigment. All isolates were HR positive on tobacco leaves and showed 
a different pathogenic reaction on tomato and pepper seedlings.

In ELISA, plant material and thirteen bacterial isolates reacted 
positively with Cmm antiserum and eight with Pseudomonas cor-
rugata (Pc) antiserum.

The thirteen strains of Cmm produced a typical band of 268 
bp by PCR performed with specific primers PSA-8, PSA-R; in-
stead the eight strains of Pc produced a typical band of 1100 bp 
by multiplex PCR performed with the primers PC1/1, PC1/2 and 
PC 5/1, PC5/2. According to the metabolic profile, seven isolates, 
were ascribed to Cmm and six to Cm subsp. tessellarius character-
ized by growth on D-sorbitol, a-D-Lactose, b-methyl-D-Glucoside, 
Acetoacetic Acid, 1% NaCl, Potassium Tellurite, L-Glutamic Acid, 
L-Alanine, Citric Acid, Inosine and pH 5. Further tests are under-
way to determine the pathogenic role and phenotypic differences 
among bacterial strains.

32. ANTAGONISM AGAINST ASPERGILLUS CARBONA-

RIUS AND OCHRATOXIN A ADSORPTION FROM GRAPE 
JUICE BY FOUR NON- AND LOW-FERMENTING YEAST 
STRAINS. S. Fiori1, P.P. Urgeghe1, W. Hammami2, S. Razzu1, 
S. Jaoua2, Q. Migheli1. 1Dipartimento di Agraria, Università degli 
Studi di Sassari, Viale Italia 39, I-07100 Sassari, Italy. 2Department of 
Biological & Environmental Sciences, College of Arts and Sciences, Qa-
tar University, P.O. Box: 2713, Doha, Qatar. E-mail: qmigheli@uniss.it

Ochratoxin A (OTA) contamination in processed beverages 
such as wine and grape juice is caused by Aspergillus spp. grape 
infection. In order to meet the Islamic dietary laws concerning 
the absence of alcohol in halal beverages, the biocontrol potential 
against the pathogenic fungus and OTA-producer A. carbonarius 
of two non-fermenting (Cyberlindnera jadinii 273 and Candida fried-
richii 778) and two low-fermenting (Candida intermedia 235 and 
Lachancea thermotolerans 751) yeast strains was tested. The two 
low-fermenting strains showed a significant antagonistic behaviour 
against A. carbonarius both on grape berries and in in vitro experi-
ments, while the filtrate and autoclaved filtrate culture broth of the 
yeast strains had no significant effect on pathogen growth. Volatile 
organic compounds (VOCs) produced by all four yeast inhibited 
pathogen sporulation in vitro and VOCs produced by strain 778 
also reduced significantly A. carbonarius vegetative growth. The 
ability of the four yeast strains to remove OTA from grape juice 
was also tested, three of them (235, 751, and 778) being able to 
efficiently adsorb artificially spiked OTA from grape juice. Auto-
claving treatment improved OTA adsorption capacity by all the 
four tested strains. 

This publication was made possible by NPRP grant # NPRP 4-259-
2-083 from the Qatar National Research Fund (a member of Qatar 
Foundation). The statements made herein are solely the responsibility 
of the authors.

33. SCREENING AND PATHOGENICITY TESTS OF 
FUNGAL SPECIES ISOLATED FROM OLIVE PLANTS 
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