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DISEASE NOTE

FIRST REPORT OF BLOSSOM
BLIGHT CAUSED BY PSEUDOMONAS
SYRINGAE ON KIWIFRUIT PLANTS
IN PORTUGAL

G.M. Balestra!, L. Perestrelo?, A. Mazzaglia!
and A. Rossetti!

I Dipartimento di Protezione delle Piante,
Universita della Tuscia, 01100 Viterbo, Italy
2 Associagio Portuguesa de Kiwicultores, APK,
4520-163 Sta. Maria da Feira, Portugal

In spring 2007, a new disease was observed on 5- to 7-
year-old kiwifruit plants (Actinidia deliciosa L.) of cv. Hay-
ward in several orchards of northern Portugal. Symptoms
consisted of brown discolourations of buds and flowers,
spots surrounded by yellow haloes on the leaves, and dry
cankers on the branches. Crop losses were up to 30%.
From affected organs, bacterial colonies were recovered on
nutrient agar medium supplemented with 5% sucrose
(NAS). All isolates were Gram negative, aerobic, positive
for catalase, production of levan, fluorescent pigment, to-
bacco hypersensitivity, gelatine liquefaction and acid from
sucrose. They were negative for oxidase, potato rot, argi-
nine dehydrolase, nitrate reduction and utilization of 2-Ke-
to-gluconate, and showed remarkable ice nucleation activi-
ty (INA) at -3°C (Hildebrand ez 4l., 1988). Pathogenicity
tests were carried out on young plants of kiwifruit cv. Hay-
ward, pear, liliac and lemon. All isolates induced symp-
toms only on kiwifruits, similar to those observed in the
field after 3 to 5 days on buds, flowers and leaves, and af-
ter 10 to 15 days on the branches. Original bacterial strains
were reisolated from symptomatic tissues. The 16S rDNA
region (Moore et al., 1996) of two strains (PS1708-PS1808)
was sequenced and compared with the corresponding se-
quences in INSD (GenBank, EMBL and DDBJ). These se-
quences showed a complete identity with those of P sy-
ringae pv. syringae strains. This is the first report of blos-
som blight caused by P syringae (presumably pv. syringae)
on kiwifruits from Portugal.

Hildebrand D.C., Schroth M.N., Sands D.C., 1988.
Pseudomonas. In: Schaad N.W. (ed.). Laboratory Guide
for Identification of Plant Pathogenic Bacteria, pp. 60-80.
APS Press, St. Paul, MN, USA.

Moore E.R.B., Mau M., Arnscheidt A., Bottger E.C., Hutson
R.A., Collins M.D., Van De Peer Y., De Wachter R., Tim-
mis K.N., 1996. The determination and comparison of
the 16S rRNA gene sequences of species of the genus
Pseudomonas (sensu stricto) and estimation of the natural
intrageneric relationships. Systematic and Applied Micro-
biology 19: 478-492.
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DISEASE NOTE

FIRST REPORT OF TOMATO SPOTTED
WILT VIRUS ON EGGPLANT
IN TURKEY

M.A. Kamberoglu, A.F. Caliskan and B. Alan

University of Cukurova, Faculty of Agriculture,
Department of Plant Protection, 01330 Adana, Turkey

In summer and winter 2006 and 2007, eggplants
(Solanum melongena L.) showing symptoms similar to
those induced by Tomato spotted wilt virus (TSWV) were
observed in Turkey, in open fields at Yesiltepe and Kazanli
(Mersin, eastern Mediterranean region) and in a green-
house at Altinoluk (Antalya, western Mediterranean re-
gion). Symptomatic plants were stunted, had mottled,
necrotic and deformed leaves, and fruits with ringspots.
The presence of TSWV was ascertained by DAS-ELISA
using a commercial kit to this virus (Bioreba, Switzerland).
Leaf extracts from symptomatic plants produced A,
readings in the range of 1.6, whereas A, readings of
symptomless plants did not exceed 0.160. Amplification of
total RNA extracts by RT-PCR using the virus-specific
primers LITSWVR and L2TSWVF (Mumford et al.,
1996) confirmed the presence of TSWV in symptomatic
plants. The expected amplicons of 276 bp were observed
after electrophoresis of PCR products in 1% agarose gel.
Serological and molecular assays disclosed the presence of
TSWV in five of 72 samples tested. In no instance, the
virus was detected in symptomless plants. To the best of
our knowledge, this is the first report of TSWV on egg-
plant in Turkey.

Mumford R.A., Barker 1., Wood K.R., 1996. An improved
method for the detection of tospoviruses using the poly-
merase chain reaction. Journal of Virological Methods 57:
109-115.
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DISEASE NOTE

FIRST REPORT OF ALTERNANTHERA
YELLOW VEIN VIRUS IN ECLIPTA
PROSTRATA IN CHINA

M. Ding!?, L. Yang!?, Z.W. Zhao? and Z.K. Zhang!

YYunnan University, Kunming 650091, China
2 Institute of Biotechnology and Genetic Resources, Yunnan
Academy of Agricultural Sciences, Kunming 650223, China

Eclipta prostrata L. (family Asteraceae), commonly
known as false daisy, is a widely distributed weed of moist
places throughout India, China, Thailand, and Brazil. In
ayurvedic medicine, leaf extracts are considered to be pow-
erful liver tonics, rejuvenative, and especially good for the
hair. During a survey in March 2008, a virus isolate (YN598)
was obtained from plants found in Yuxi (Yunnan province,
China) that showed vein yellowing. To identify possible be-
gomoviruses, total DNA was extracted from symptomatic
leaves of E. prostrata essentially by using Qiagen DNeasy kit
(Qiagen, USA). DNA extracts were amplified by rolling cir-
cle amplification (RCA) using the TempliPhi Amplification
kit (Amersham, UK) according to Inoue-Nagata e al.
(2004). In brief, DNA samples (ca. 1 pg in 1 pl) were mixed
with sample buffer (5 pl), reaction buffer (5 pl), 20 mM
thiophosphate-modified random hexamer (52-NpNpNp
NpsNpsN-32) (1 pl), Phi-29 DNA polymerase (0.2 pl) and
H,O to 50 pl. After incubation for 20 h at 30°C, followed by
enzyme inactivation at 65°C for 10 min, BamzHI-digested
RCA products were cloned in pGEM-3Z (Promega, USA)
and the inserts were sequenced. Two clones contained bego-
movirus DNA-A sequences. The complete DNA-A of
YN598 was 2745 nt long (accession No. FJ015062) and was
95.6% identical to the sequence of Alternanthera yellow
vein virus isolate Ecl (accession No. DQ641704). When the
total DNA was amplified using the universal abutting
primer pair (beta01/beta02) to detect DNAB (Briddon ez
al., 2002), no amplicon was obtained. The results show that
the symptomatic E. prostrata plants were infected by
AIYVV. To our knowledge, this is the first report of AIYVV
infecting E. prostrata in China.

Work funded by the Natural Science Foundation of
Yunnan Province, China (Grant No. 2005C0064M,
2005C00127).

Briddon R.W., Bull S.E., Mansoor S., Amin I., Markham P.G.,
2002. Universal primers for the PCR-mediated amplifica-
tion of DNA B, a molecule associated with some monopat-
tite begomoviruses. Molecular Biotechnology 20: 315-318.

Inoue-Nagata A K., Albuquerque L.C., Rocha W.B., Nagata
T., 2004. A simple method for cloning the complete bego-
movirus genome using the bacteriophage phi29 DNA
polymerase. Journal of Virological Methods 116: 209-211
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DISEASE NOTE

FIRST REPORT OF FUSARIUM
STERILIHYPHOSUM- AND
FE. PROLIFERATUM-INDUCED
MALFORMATION DISEASE
OF MANGO IN EGYPT

W.M. Haggag and M.E. Abd El-Wahab.

Department of Plant Pathology National Research Center,
Dokki, Cairo, Egypt

In 2008, vegetative and floral malformations were ob-
served on a high percentage (60-80%) of mango trees of cvs
Handi Sennara and Fagr Kelan in Bohera and Giza Gover-
norates of Egypt. Diseased tissue were plated on potato dex-
trose agar and incubated at 24°C. In addition of F. subgluti-
nans, two Fusarium spp. were isolated from both cultivars,
which were identified as F. sterilibyphosum and E prolifera-
tum based on morphological characters. To assess the path-
ogenicity of these Fusarium isolates, two-year-old mango
transplants of cvs Handi Sennera and Tomy grown in 30 cm
pots were inoculated with a suspension of 3x10°> macroconi-
dia. Both Fusarium species induced typical malformation
symptoms in inoculated mango transplants and were re-iso-
lated after four weeks. Mango malformation disease (MMD)
was first described in India in 1891 and has since been
found in multiple locations of Asia, Africa, and of the Amer-
icas (Marasas et al., 2006). At least four Fusarium species
have been associated with MMD worldwide, including F
subglutinans in many growing areas, F sterilihyphosum in
Brazil and South Africa, and E proliferatum in Malaysia. To
date, only F subglutinans has been reported from Egypt
(Ploetz et al., 2002). To our knowledge, this is the first re-
port of E sterilibyphosum and E. proliferatum as the cause of
mango malformation in Egypt.

Marasas W., Ploetz R., Wingfield M., Wingfield B,
Steenkamp E., 2006. Mango malformation disease and the
associated Fusarium species. Phytopathology 96: 667-672.

Ploetz R., Zheng 1., Vazquez A., Sattar A., 2002. Current sta-

tus and impact of mango malformation in Egypt. Interna-
tional Journal of Pest Management 48 : 279-285.
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DISEASE NOTE

FIRST REPORT OF APPLE CHLOROTIC
LEAF SPOT VIRUS INFECTION
OF APPLE TREES IN IRAN

T. Keshavarz!, M. Shams-bakhsh?
and Sh. Nourinejad Zarghani?

I Plant Virus Research Department, Plant Protection Research
Institute, P.O. Box 19395-1454, Tebran, Iran
2 Department of Plant Pathology, Faculty of Agriculture, Tar-
biat Modares University, Tebran, Iran

During 2004-2006, a preliminary survey for the presence
of Apple chlorotic leaf spot virus (ACLSV) in apple (Malus
pumila), pear (Pyrus communis) and quince (Cydonia oblon-
ga) was conducted in the provinces of Tehran, Isfahan, East
and West Azerbaijan, their main growing areas in Iran. Sam-
ples were taken from 1078 apple, 92 pear and 23 quince
trees and tested by DAS-ELISA (Clark and Adams, 1977)
for the presence of ACLSV using commercial kits (Bioreba,
Switzerland). ACLSV was found in 200 apple samples
(18.6%) but in none of the other samples. Some of the posi-
tive samples came from trees with small and malformed
leaves with necrotic lesions, whereas others were from
symptomless plants. The highest incidence of ACLSV was
in the province of Isfahan (30.9%), followed by West Azer-
baijan (19.8%), Tehran (16.1%) and East Azerbaijan
(13.2%). To confirm virus identification, total RNA was ex-
tracted from leaf samples (Rowhani ef a/., 1993) and subject-
ed to RT-PCR using primers specific for a region of the
ACLSV genome (GenBank accession No. M58152) that en-
codes part of the coat protein, ACLSV-5" (5-GGC AAC
CCT GGA ACA GA-3’, position 6875-6891 nt) and
ACLSV-3’ (5-CAG ACC CTT ATT GAA GTC GAA-3’,
position 7213-7233 nt) (Candresse ez al., 1995). A 358 bp
DNA fragment corresponding to a fragment of the ACLSV
coat protein gene was amplified from extracts of infected
trees but not from those of healthy trees. To our knowledge,
this is the first report of ACLSV in apple trees in Iran.

Clark M.F, Adams A.N., 1977. Characteristics of the mi-
croplate method of enzyme-linked immunosorbent assay
for the detection of plant viruses. Journal of General Virol-
ogy 34: 475-483.

Candresse, T., Lanneau M., Revers F, Grasseau N., Mac-
quaire G., German S., Malinowski T., Dunez J., 1995. An
immuno-capture PCR assay adapted to the detection and
the analysis of the molecular variability of the apple
chlorotic leaf spot virus. Acta Horticulturae 386: 136-147.

Rowhani A., Chay C., Golino D.A., Falk B.W., 1993. Devel-
opment of a polymerase chain reaction technique for the
detection of Grapevine fanleaf virus in grapevine tissue.
Phytopathology 83: 749-753.
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DISEASE NOTE

FIRST REPORT OF DIPLODIA
CORTICOLA ON GRAPEVINE IN ITALY

A. Carlucci and S. Frisullo

Dipartimento di Scienze Agro-ambientali, Chimica
e Difesa Vegetale, Universita degli Studi,
Via Napoli 25, 71100 Foggia, Italy

Vines with dieback of young shoots, chlorosis/necrosis of
interveinal leaf tissues and early defoliation were observed
during surveys in several grape-growing areas of Apulia
(southern TItaly). Sub-cortical brown streaks of variable
length were present on the canes, and wedge-shaped necrot-
ic areas within trunks and branches. Isolations made on po-
tato dextrose agar (PDA) from discoloured wood, yielded
eight different anamorphic species of Botryosphaeria, in-
volved in the aetiology of black dead arm (BDA) of
grapevines (Lehoczky, 1974). Occasionally, a fungus mor-
phologically similar to Diplodia corticola, the causal agent of
oak canker (Alves et al., 2004), was also isolated. This fun-
gus grew well in the dark at 22+3°C (13 mm/day) and pro-
duced pycnidia and conidia on half-strength PDA supple-
mented with pine needles (Lazzizera et al., 2008). Conidia
were unicellular, hyaline, with a thick smooth wall, 23.9-
30.32 x 12.14-12.94 mm in size. Some turned dark and 1-
septate with age. The fungus in question had nucleotide se-
quence of the internal transcribed spacer region (ITS1-5.8S-
ITS2) of ribosomal DNA (accession No. FJ225332), 96%
identical to that of a comparable sequence of Botryosphaeria
corticola (accession No. AY259100), and was therefore iden-
tified as D. corticola (Alves et al., 2004). Artificial inocula-
tions were carried out in June 2006 and 2007 by introducing
a small (0.5 cm?) colonized agar plug into a U-shaped inci-
sion on second basal internode of green shoots of 5-year-old
pot-grown vines of cvs Italia and Lambrusco. Within 30 to
50 days, brown streaks (3.5 to 11.8 cm in length) developed
in all inoculated plants, followed by death of the shoots. The
pathogen was re-isolated from discoloured tissues, thus ful-
filling Koch’s postulates. To our knowledge, this is the first
report of D. corticola as the cause of a severe disease of the
grapevine, which represents a new host for this fungus.

Alves A., Correia A., Luque J., Phillips A.J.L., 2004. Botryo-
sphaeria corticola sp. nov. on Quercus species, with notes and
description of Botryosphaeria stewensii and its anamorph
Diplodia mutila. Mycologia 96: 598-613.

Lazzizera C., Frisullo S., Alves A., Lopes J., Phillips A.J.L.,
2008. Phylogeny and morphology of Diplodia species on
olives in southern Italy and description of Diplodia oli-
varum sp. nov. Fungal Diversity 31: 63-71.

Lehoczky J., 1974. Black dead-arm disease of grapevine
caused by Botryosphaeria stevensii infection. Acta Phy-
topathologica Academiae Scientiarum Hungarica 9: 319-327.
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DISEASE NOTE

FIRST REPORT OF LEEK YELLOW STRIPE
VIRUS ON LEEK IN TURKEY

H. Fidan! and S. Baloglu?

IPlant Protection Research Institute Yuregir,
01321 Adana, Turkey
’Department of Plant Protection and Plant Pathology, Faculty
of Agriculture, University of Cukurova, 01330 Adana, Turkey

Virus diseases of leek (Allium porrum) are widespread
in the world, causing serious damage to the yield and qual-
ity of the crop. The eastern Mediterranean region of
Turkey contributes 16% (305,000 tons) of the country’s
leek production. A survey was therefore conducted in leek
fields of Adana, Mersin, Osmaniye and Hatay provinces,
where virus-like symptoms were observed in the 2007-
2008 growing season. Samples were collected from 195
leek plants showing yellow stripes, mosaic, enations and
deformation of the leaves, and stunting. DAS-ELISA as-
says were made using a commercial kit to Leek yellow
stripe virus (LYSV) from Agdia (USA). Of the tested sam-
ples, 48 (24.6%) proved to be infected by LYSV. These re-
sults were checked by RT-PCR using a set of primers re-
ported to be specific for the coat protein gene of LYSV
(Fajardo et al., 2001). In particular, the totality of the
ELISA-positive samples and eight ELISA-negative samples
were analyzed. Products of the expected size (approxi-
mately 1020 bp) were amplified only from the ELISA-posi-
tive samples, confirming infections by LYSV. However,
viruses other than LYSV are suspected to occur in sympto-
matic plants that did not react for LYSV in DAS-ELISA
and RT-PCR. To our knowledge, this is the first record of
LYSV in Turkey.

Fajardo T.V.M., Nishijima M., Buso J.A., Torres A.C., Avila
A.C., Resende R.O., 2001. Garlic viral complex: identifica-
tion of potyviruses and carlavirus in Central Brazil. Fitopa-
tologia Brasileira 26: 619-626.
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DISEASE NOTE

FIRST REPORT OF BOTRYOSPHAERIA
CORTICOLA AFFECTING
QUERCUS AFARES AND Q. CANARIENSIS
IN TUNISIA

B.T. Linaldeddu!, F. Hasnaoui? and A. Franceschini?

Dipartimento di Protezione delle Piante, Sezione
di Patologia vegetale, Universita degli Studs,
Via De Nicola 9, 07100 Sassari, Italy
2Institut Sylvo-Pastoral de Tabarka, 8110 Tabarka, Tunisia

In Tunisia, oak forests are widespread chiefly in the
Northwest regions where they play an important ecological
and socio-economical role. In September 2006, cankers
and dieback of branches were observed in Quercus afares
and Q. canariensis trees in the reserve of Ain Zena near
Ain Draham (north-west Tunisia). Fungal isolates obtained
from twigs and branches showing sunken necrotic bark le-
sions were identified as Botryosphaeria corticola on the ba-
sis of morphological characters as described by Alves et al.
(2004). The B. corticola strain CBS 119935 isolated from
Q. suber in Ttaly and deposited at the Centraalbureau voor
Schimmelcultures, Utrech (The Netherlands), was used as
a reference strain. On potato-dextrose-agar (PDA) at 25°C
B. corticola isolates developed dark brown colonies with
dense aerial mycelium which produced pycnidia on sterile
cork oak twigs placed on the surface of PDA within one
month. The hyaline, cylindrical to ellipsoid and aseptate
conidia measured 25.4-33.2x11.7-14.6 ym (n = 50). Koch’s
postulates were fulfilled by stem inoculation on six 1-year-
old seedlings of Q. afares and Q. canariensis using the iso-
late DCT 07, obtained in this study and stored in the cul-
ture collection of the Department of Plant Protection, Uni-
versity of Sassari. Stem cankers developed on both oak
species three weeks after inoculation. At the end of the ex-
periment, four seedlings of Q. canariensis and three of Q.
afares died. The pathogen was re-isolated from infected tis-
sues. Control seedlings inoculated with sterile PDA plugs
remained healthy. B. corticola is a dangerous and wide-
spread fungal pathogen frequently involved in the aetiolo-
gy of “oak decline” in the Mediterranean region. This is
the first record of B. corticola on Q. afares and Q. canarien-
szs in Tunisia.

Alves A., Correia A., Luque J., Phillips A., 2004.
Botryosphaeria corticola, sp. nov. on Quercus species, with
notes and description of Botryosphaeria stevensii and its
anamorph, Diplodia mutila. Mycologia 96: 598-613.
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DISEASE NOTE

OLIVE KNOT CAUSED
BY PSEUDOMONAS SAVASTANOI pv.
SAVASTANOIIN EGYPT

A.A. Ahmad!, C. Moretti?, F. Valentinil, T. Hosni?,
N.S. Farag?, A.A. Galal* and R. Buonaurio?

Hstituto Agronomico Mediterraneo, Via Ceglie 9,
70010 Valenzano (Bari), Italy
2 Dipartimento di Scienze Agrarie e Ambientals,
Sezione di Arboricoltura e Protezione delle Piante,
Via Borgo XX Giugno 74, 06121 Perugia, Italy
3 Agricultural Research Centre, Plant Pathology
Research Institute, Giza, Egypt
*Department of Plant Pathology, Faculty of Agriculture,
Minia University, Minia, Egypt

During field surveys carried out in 2008 in all olive-grow-
ing areas of Egypt, bacterial knot symptoms were observed
on twigs and branches of domestic olive cultivars in El-Fay-
oum governorate. From colonies resembling those of
Pseudomonas savastanoi pv. savastanoi, isolated from olive
knots on nutrient agar, four representative isolates were se-
lected, purified on 5% sucrose nutrient agar medium and
compared with P savastano: pv. savastanoi reference strain
LMG 22097, All isolates were gram negative, fluorescent on
King’s medium B and had only oxidative metabolism of glu-
cose. They were negative for levan, oxidase, potato rot and
arginine dihydrolase and positive for tobacco hypersensitivi-
ty. When 1-year-old olive (Olea europea cvs Toffahi, Agyze al-
shame, Picual, Manzanilla and Frantoio) and wild olive (Olea
europaea subsp. oleaster) plants were inoculated with bacteri-
al suspensions (108 cfu ml'!) by puncturing them in wounds
made in the bark, all isolates induced knots in 20-30 days in
both host plants at the site of inoculation. Bacteria re-isolated
from the inoculated plants were identical to the original iso-
lates. PCR analysis revealed that all the isolates generated
and amplicon with the size expected for P savastanoi pv.
savastanoi iaal. gene (Penyalver et al., 2000). By rep-PCR, it
was shown that the isolates have a 95-100% similarity among
them and with the reference strain. Based on morphological,
biochemical, physiological and pathogenicity tests as well as
molecular analyses, it seems safe to conclude that the Egypt-
ian bacterial isolates conform to the description of P. savas-
tanoi pv. savastanoi. To our knowledge, this is the first record
of olive knot disease on olive plants in Egypt.

The Authors wish to thank Prof. Dr. Sadk Ahmed El-Sadek
(Minia University, Egypt) for his helpful suggestions and
Mr. L. Bonciarelli for the skillful technical support.

Penyalver R., Garcia A., Ferrer A., Bertolini E., Lépez M.M.,
2000. Detection of P savastanoi pv. savastanoi in olive
plants by enrichment and PCR. Applied and Environmen-
tal Microbiology 66: 2673-2677.
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DISEASE NOTE

TRANSMISSION OF THE FIG MOSAIC
AGENT BY THE ERIOPHYD MITE
ACERIA FICUS COTTE
(ACARI: ERIOPHYIDAE)

K. Caglayan!, V. Medina?, A. Yigit!, K. Kayal,
M. Gazel!, C.U. Serce! and O. Caliskan’

I Mustafa Kemal University, Plant Protection Department,
31034 Antakya-Hatay, Turkey
2 Lleida University, Departamento de Produccion
Vegetal y Ciéncia Forestal, 25198 Lleida, Spain
3 Mustafa Kemal University, Horticulture Department,
31034 Antakya-Hatay, Turkey

Fig mosaic disease (FMD) and its vector Aceria ficus
Cotte are widespread in different fig growing ares of
Turkey. Fig cultivars Bursa siyahi, Goklop, Sar1 Zeybek
and Yediveren that were heavily infested by mites, were
used as source plants for attempting mite transmission of
FMD (8 mites per plant) to healthy fig seedlings. Electron
microscopy of donor plants prior to transmission tests
showed cv. Bursa siyahi to have double membrane bodies
(DMB:s) in the palisade mesophyll cells, and all cvs to have
long flexuous virus-like particles (LVLPs) in vascular tis-
sues. Electron microscopy of experimentally infected
seedlings showed that only those infested with mites from
FMD-infected cv. Bursa siyaht contained DMBs in meso-
phyll cells and that no LVLPs were present. However,
none of the test plants, fed on by mites coming from cvs.
Goklop, Sart Zeybek and Yediveren showed any symptoms
in four months following transmission. The presence of
DMBs has been linked with FMD (Bradfute ef al., 1970;
Martelli e al., 1993; Serrano et al., 2004). DMBs have been
observed previously in field-infected symptomatic plants in
Turkey (Martelli ez al., 1993), however our results are the
first record of FMD and associated DMBs in experimen-
tally infected fig seedlings. These results reinforce the sug-
gestion that an agent that elicits the production of DMBs
in infected plants is involved in the aetiology of FMD.

Bradfute O.E., Whitmoyer R.E., Nault R.L., 1970. Ultrastruc-
ture of plant leaf tissue infected with mite-borne viral-like
particles. Proceedings of the Electron Microscopy Society of
America 28: 178-179.

Martelli G.P.,, Castellano M.A., Lafortezza R., 1993. An ultra-
structural study of fig mosaic. Phytopathologia Mediter-
ranea 32: 33-43.

Serrano L., Ramon J., Segarra J., Medina V., Achon M.A,,
Lopez M., 2004. New approach in the identification of the

causal agent of fig mosaic disease. Acta Horticulturae 657:
559-566.
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DISEASE NOTE

SCLEROTIUM ROLFSII CAUSING COLLAR
ROT ON CHLORAEA MEMBRANACEA
(ORCHIDACEAE) IN ARGENTINA

S.M. Wolcan!? and P.J. Grego!

ICentro de Investigaciones de Fitopatologia, Facultad
de Ciencias Agrarias y Forestales, calle 60 y 119,
1900 La Plata, Argentina
2Comisién de Investigaciones Cientificas
de la Provincia de Buenos Aires, Argentina

Chloraea membranacea LindLl. is a terrestrial orchid native
to the southern Latin American countries, which grows in
the northern and central regions of Argentina. It is a peren-
nial herbaceous plant producing white flowers grouped in
spikes (Roitman ez al, 2002/03). In spring 2007, the basal
leaves of potted flowering plants from La Plata, began to
turn yellow, then light brown, and finally wilted because of
collar rot and decay of the roots. The rotten crown and the
surrounded soil were covered by a white mycelium with
scattered light to dark brown sclerotia 0.5-1.9 mm in diame-
ter. A fungus was isolated on PDA, where it developed a
white mycelium with clamp connections, differentiating
smooth, round or ellipsoidal sclerotia, that turned dark
brown with age. Based on these characteristics, the fungus
was identified as Sclerotium rolfsii Sacc. Pathogenicity tests
were conducted with an inoculum consisting of a fungal cul-
ture on sterilised rice kernels, 5 g of which were mixed with
the upper soil layer around the stems of each of ten potted
mature plants of C. membranacea. These were covered with
plastic bags for 48 h and kept at 25-28°C. All inoculated
plants developed yellowing of the basal leaves, followed by
wilting and basal rot after 12-15 days. Controls remained
healthy. S. rolfsii was recovered only from inoculated plants.
This pathogen has previously been isolated from Orchi-
daceae in Venezuela, USA and India (Farr ez a/., 2008). In
Argentina, it was recorded from the northeastern region on
the orchid Vanda sp. (Galmarini et a/., 2002). To our knowl-
edge, this is the first report of S. rolfsii causing basal rot of
C. membranacea.

Farr D.E, Rossman A.Y., Palm M.E., McCray E.B., 2008.
Fungal Databases, Systematic Mycology and Microbiology
Laboratory, ARS, USDA. http://nt.ars-grin.gov/fungal-

databases.

Galmarini M.R., Cabrera M.G., Flachsland E., 2002. Scle-
rotium rolfsii. Nuevo patégeno de orquideas en la Republi-
ca Argentina. http://www.unne.edu.ar/Web/cyt/cyt/2001/
cyt.htm

Roitman G.G., Mazza .M., 2002/03. The ecology and cultiva-
tion of terrestrial orchids in Argentina. Herbertia 57: 49-55.
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DISEASE NOTE

DETECTION OF GREEN STEM
DISORDER OF SOYBEAN IN
ENTRE RIOS, ARGENTINA

A.N. Formento and J. de Souza

Grupo Factores Bioticos y Proteccion Vegetal. INTA EEA
Parand, Rutall, Kmnz12,5, Oro Verde 3101 Parand,
Entre Rios, Argentina

Green stem disorder (GSD) is a complex disease of soy-
bean (Glycine max) whose causes have not yet been deter-
mined. GSD is characterized by delayed senescence of
stems with normal pod and seed maturation (Hobbs ez 4.,
2006). In order to characterize the GSD situation in Entre
Rios (Argentina), a survey was carried out in 280 soybean
fields in two counties during three growing seasons (2004-
2007). The prevalence (P), incidence (I) and severity (S) of
the disease were determined and the presence of virus and
phytoplasmas was assessed at IFFIVE-INTA. The identifi-
cation of Soybean mosaic virus (SMV), Alfalfa mosaic virus
(AMV) and Bean common mosaic virus (BCMV) was done
by TAS-ELISA, whereas DAS-ELISA was used for Tobac-
co ringspot virus (TRSV), Tobacco streak virus (TSV) and
Bean pod mottle virus (BPMV) using commercial kits (Ag-
dia, USA). The presence of phytoplasmas was determined
by PCR utilizing the universal primers P1/P7 (Smart et al,
1996) and by electron microscope observation of thin sec-
tions. In the fields, P was 38.2, 16.4 and 39.8% in 2004-05,
2005-06 and 2006-07, respectively whereas I and S were, in
average, 26.2, 46.8, 35.4%, and 30.2, 44.0, 38.4%, respec-
tively. Of the viruses assayed, four were detected at low P
in at least one of the three growing seasons, i.e. AMV (0.0,
37.7, 2.0%), SMV (0.0, 12.2, 14.0%), TSV (11.1, 1.1,
0.0%) and TRSV (0.0, 4.4, 0.0%). Phytoplasmas were
found in none of the 3925 samples analysed. To our knowl-
edge, this is the first report of GSD in Entre Rios. The re-
sults suggest that GSD is not linked with the presence of
the viruses and phytoplasmas assayed.

Hobbs H.A, Hill C.B., Grau C.R., Koval N.C., Wang Y., Ped-
ersen W.L., Domier L.L., Hartman G.L., 2006. Green
stem disorder of soybean. Plant Disease 90: 513-518.

Smart C., Schneider B., Blomquist C., Guerra L., Harrison
N., Ahrens U., Lorenz K., Seemiiller E., Kirkpatrick B.,
1996. Phytoplasma-specific PCR primers based on se-
quences of the 16S-23S rRNA spacer region. Applied and
Environmental Microbiology 62: 2988-2993.
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DISEASE NOTE

FIRST REPORT OF APPLE MOSAIC VIRUS
INFECTING ROSE IN YUNNAN, CHINA

E Li, J.L. Chen, G.H. Yang, H. Cai, B.H. Kong
and H.R. Chen

Key Laboratory for Agricultural Biodiversity for Pest
Management of China Education Ministry, Yunnan
Agricultural University, Kunming 650201, China

Apple mosaic virus (ApMV) is a member of the genus
Ilarvirus in the family Bromoviridae. ApMV has been
recorded from birch, hop, rose, apple, plum, peach, pear,
apricot and other woody hosts (Scott, 2001). During 2005-
2008 in the major rose-growing areas of Yunnan province
(China), diseased rose (Rosa hybrida) samples were taken
from plants that showed chlorotic to bright yellow
ringspots and line patterns. Polyclonal antibodies (Agdia,
USA) were used to assay for the presence of ApMYV,
Prunus necrotic ringspot virus, Tobacco streak virus, and
Arabis mosaic virus in these samples by DAS-ELISA. Of
the 97 samples analysed, 92 (94.8%) reacted strongly with
an antiserum to ApMV. To further confirm the presence of
this virus, IC-RT-PCR was performed as described by
Jiang and Zhou (2002) using ApMV antiserum and the
ApMV-specific primer pair ApB5 (5’-CAAGCGAACCC-
GAATAAGG-3’) and ApB3 (5~ ATCACGTACAAATCC-
CTCAT-3’) that amplify the majority of the coat protein
gene. An amplicon of about 500 bp was obtained from dis-
eased rose samples, but none was produced in tests with
samples from symptomless plants. The amplified fragment
from the sample KMil was then cloned and sequenced
(EMBL accession No. AM403478). A database BLAST
search at the National Center for Biotechnology Informa-
tion showed that the fragment shared the highest nu-
cleotide sequence identity (97 %) with ApMV isolate NC-
GR 9026 from USA (accession No. AY854050). To our
knowledge, this is the first report of ApMV infecting rose
in China.

Financial support was provided by Natural Science Founda-
tion of Yunnan Province, China (Grant No. 2004C0007Z).

Jiang J.X., Zhou X.P, 2002. Maize dwarf mosaic disease in
different regions of China is caused by Sugarcane mosaic
virus. Archives of Virology 147: 2437-2443.

Scott S.W., 2001. Genus llarvirus (Bromoviridae). In: Tidona
C.A., Darai G. (eds). The Springer Index of Viruses, pp.
131-136. Springer, New York, NY, USA.
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DISEASE NOTE

FIRST REPORT OF BLACK FOOT
DISEASE ASSOCIATED WITH
CYLINDROCARPON sp. IN LEBANON

E. Choueiril, F. Jreijiri', R. El Amill, P. Chlela?, Y.
Bugaret’, J.M. Liminana*, V. Mayet* and P. Lecomte*

Department of Plant Protection, Lebanese Agricultural
Research Institute, PO Box 287, Tal Amara, Zahlé, Lebanon.
2Chateau Ksara SAL, Zahlé, Lebanon
3Euroconsultant CE Bruxelles, 21, Avenue Pasteur
1300 Wavre, Belgium
4INRA, UMR Santé Végétale, BP 81, Villenave d’Ornon,
33883 cedex, France

During summer of 2006-2008, young grapevines of cv.
Sémillon, planted in 2002 in two different plots of the
Bekaa valley (Lebanon), showed severe signs of decline,
consisting of lack of bud break in the spring and dying
canes. Some declining vines pushed new shoots from
above the graft union. Vines uprooted in 2007 and 2008
showed a black discolouration of the rootstock in contact
with the soil. To compensate for the poor development
and lack of functionality of the initial 30-40 cm deep root
system, secondary roots were formed close to the soil sur-
face. Diseased roots showed discoloured bark and exten-
sive necrotic lesions. When dead external root tissues were
removed and cross sections were made, brown to black
vascular streaks were seen, resembling those previously re-
ported for Black foot disease (Larignon, 1999; Halleen ez
al., 2007). Isolations were made from discoloured wood of
eight different vines. Wood chips were cut, surface-steril-
ized by dipping in a 3% calcium hypochlorite solution,
and plated on malt agar. Plates were incubated at 20-22°C
with a 12 h light-dark cycle. After one week, fungal
colonies developed from all isolations which, after subcul-
turing, were identified as Cylindrocarpon sp. on the basis of
morphological features. As expected (Halleen et al., 2007),
colonies were variable in colour, often cinnamon, and had
a sparse aerial mycelium. All produced subcylindrical, el-
lipsoid and ovoid microconidia, 1-3 septate macroconidia,
and chlamydospores. Identification at the species level is
underway. The development of the disease was likely
favoured by the deep planting of the vines and the high
soil humidity in winter. To our knowledge, this is the first
report of Black foot disease in Lebanon.

Larignon P, 1999. Black foot disease in France. In: Morton L
(ed.). Symptoms and Occurrence of Grape Declines. Pro-
ceedings of the Seminar and Workshop on Black Goo Symp-
toms and Occurrence of Grape Declines, 1998, pp. 89-90.
International Ampelography Society, Fort Valley, VA, USA.

Halleen F,, Fourie PH., Crous PW., 2007. Control of Black
foot disease in grapevine nurseries. Plant Pathology 56:
637-645.
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DISEASE NOTE

VIRUSES IN MOSAIC-AFFECTED FIGS
IN PORTUGAL AND THE ISLAND
OF CRETE

A. Minafral, A. De Stradis!, M.I. Clara?
and G.P. Martellil??

Ustituto di Virologia Vegetale del CNR, Unita Organizzativa
di Bari, Via Amendola 165/A, 70126 Bari, Italy
’Departamento de Sanidade Animal e Vegetal,
Universidade de Evora, Evora, Portugal
’Dipartimento di Protezione delle Piante e Microbiologia
Applicata, Universita degli Studi, Via Amendola 165/A,
70126 Bari, Italy

Leaf samples from mosaic-diseased fig trees collected in
the vicinity of Evora (Portugal) and Chania (island of
Crete, Greece) were examined for the presence of viruses
by electron microscopy (leaf dips and thin sections) and
RT/PCR. Primers used were specific for Fig leaf mottle-as-
sociated virus 1 (FLMaV-1), Fig leaf mottle-associated
virus 2 (FLMaV-2) (Elbeaino et al., 2006, 2007), the en-
veloped virus-like particles (double membrane bodies,
DMBs) typically associated with fig mosaic (T. Elbeaino,
personal communication) or an unnamed member of the
family Flexiviridae (A. Minafra, unpublished results). Por-
tuguese samples contained DMBs in mesophyll cells, ag-
gregates of filamentous particles in both mesophyll cells
and sieve tubes, and were PCR-positive for the enveloped
virus-like particles, the flexvirus and FLMaV-1. Flexivirus
particles in leaf dips were decorated by using the homolo-
gous antiserum. Cretan samples contained DMBs in
parenchyma cells and filamentous closterovirus-like parti-
cles in sieve tubes, and were PCR-positive for the en-
veloped virus-like particles and FLMaV-2. The flexivirus
was not detected by electron microscopy or by PCR. Fig
mosaic has been recorded previously in Portugal (Nolasco
and Sequeira, 1991) and mainland Greece (Martelli ez al.
1993) but this report is the first of the presence of particu-
lar viruses in symptomatic plants, i.e. DMBs, FLMaV-1
and flexivirus in Portugal; DMBs and FLMaV-2 in Crete.

Elbeaino T., Digiaro M., De Stradis A., Martelli G.P., 2006.
Partial characterizatoion of a closterovirus associated with
a cholorotic mottling of fig. Journal of Plant Pathology 88:
187-192.

Elbeaino T., Digiaro M., De Stradis A., Martelli G.P., 2007.
Identification of a second member of the family Clos-
teroviridae in mosaic-diseased figs. Journal of Plant Pathol-
0gy 89: 119-124.

Nolasco G., De Sequeira O.A., 1991. Double-stranded RNA
(dsRNA) associated with fig mosaic disease. Proceedings
4th Portuguese-Spanish Biochemical Congress, Lisbon 1991:
5 P2-Mo.

Martelli G.P, Castellano M.A., Lafortezza R., 1993. An ultra-

structural study of fig mosaic. Phytopathologia Mediter-
ranea 32: 33-43.
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DISEASE NOTE

FIRST REPORT OF PINK MOLD ON
PECAN NUTS IN ARGENTINA

G. Mantz!, C. Rollan!, L. Ronco! and S. Maiale?

ICentro de Investigaciones de Fitopatologia (CIDEFI), Facultad
de Ciencias Agrarias y Forestales, Universidad Nacional de La
Plata, calle 60 y 119, 1900 La Plata, Argentina
2Céitedra de Fruticultura, Facultad de Ciencias Agrarias y
Forestales, Universidad Nacional de La Plata, calle 60y 119,
1900 La Plata, Argentina

Pecan (Carya illinoinensis (W) K. Koch) is an important
fruit crop in the provinces of Buenos Aires and Entre Rios
(Argentina), where it is grown on ca. 4000 ha. In summer
2007, nuts showing a pink mold growing on scab lesions
were observed in plants of cv. Don Sala, grown in the Ex-
perimental Station “Julio Hirschhorn”, Universidad Na-
cional de La Plata (Buenos Aires, Argentina). From dis-
eased nuts placed in a moist chamber, fungal isolates were
obtained and grown on 2% potato dextrose agar (PDA).
Colonies were initially white, then turned to pink. Conid-
iophores were simple, septate, hyaline, 62.5 to 212 x 5 to
7.5 mm in size (average 133 x 5.3 mm), whereas conidia
were apical, single, hyaline, pink in mass, 2-celled, with a
well marked and truncate attachment point, 12.5-22.5 x
7.5-10 mm in size (average 18 x 9.5 mm). These morpho-
logical characters are typical of Trichothecium roseum as
described by Barron (1968). Pathogenicity tests were per-
formed by spraying healthy nuts of cv. Pawnee with a coni-
dial suspension of a representative fungal isolate (1 x 10°
conidia/ml of sterile distilled water). Controls were
sprayed with sterile distilled water. Inoculated nuts were
incubated in plastic boxes and placed in a growth chamber
with a 12 h photoperiod at 20+2°C. After two days, the
boxes were uncovered and kept at the same temperature
for 2 weeks. Inoculated nuts showed necrotic tissues on
shucks from which T. roseurn was constantly re-isolated.
This fungus has been reported on Pecan nuts in USA as
weakly parasitic after scab disease (Farr et al., 1989). This
is the first record of T roseum-induced pink mold on
Pecan nuts in Argentina

Barron G.L., 1968. The Genera of Hyphomycetes from Soil.
The Williams & Wilkins Company, Philadelphia, PA, USA.
Farr D.E, Bills G.F,, Chamuris G.P, Rossman A.Y., 1989.

Fungi on Plants and Plants Products in the United States.
APS Press, St. Paul, MN, USA.
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DISEASE NOTE

FIRST REPORT OF CHARCOAL
ROT CAUSED BY MACROPHOMINA
PHASEOLINA ON MEDITERRANEAN
SAGE IN TURKEY

S. Soylul, I. Uremis! and M. Arslan?

I Department of Plant Protection, Mustafa Kemal University,
Faculty of Agriculture, 31034 Hatay, Turkey
2 Department of Field Crops, Mustafa Kemal University,
Faculty of Agriculture, 31034 Hatay, Turkey

Mediterranean or garden sage (Salvia fruticosa Miller),
is one of the commercially most exploited medicinal and
ornamental plants grown in eastern Mediterranean Turkey.
In August 2008, several dying S. fruticosa plants were ob-
served in a nursery at Hatay. Diseased plants exhibited api-
cal necrosis and irregular black-brown necrotic areas on
the leaves. Other symptoms included stunting, blackening
of stems, and rotting of the crown and roots. A fungus iso-
lated from stems and roots of diseased plants on potato
dextrose agar (PDA), produced a dark mycelium and scle-
rotia. The multiseptate hyphae were initially hyaline and
later became grey-black in colour. Sclerotia were minute,
black, round to oblong or irregular in shape with mycelial
attachments and varied from 60 to 140 pm in diameter.
Based on these morphological characters, the fungus was
identified as Macrophomina phaseolina (Tassi) Goidanich
(Holliday and Punithalingam, 1970). To confirm patho-
genicity, 3-month-old sage seedlings were inoculated with
the isolated fungus, placing mycelial plugs of a 1-week-old
culture into an incision made at the base of the seedlings.
Control plants were inoculated with plugs of sterile PDA.
Inoculated plants, kept at 27°C, developed the symptoms
described above. The fungus was consistently re-isolated
from symptomatic but not from control plants which re-
mained symptomless. Although M. phaseolina has been
recorded from several cultivated crops in Turkey, this is the
first report of its occurrence on garden sage. Several dis-
eases of Salvia spp. caused by soil-borne pathogens such as
Phytophthora cryptogea and Sclerotinia sclerotiorum have
been reported from Italy (Cacciola et al., 2002; Garibaldi
and Gullino, 2004). To the best of our knowledge, S. frut:-
cosa is new host for M. phaseolina.

Cacciola S.O., Pane A., Raudino F.,, Davino S., 2002. First re-
port of root and crown rot of sage caused by Phytophthora
cryptogea in Italy. Plant Disease 86: 1176.

Garibaldi A., Minuto A., Gullino M.L., 2004. First report of
white mold caused by Sclerotinia sclerotiorum on common
Sage (Salvia officinalis) in Italy. Plant Disease 88: 1044,

Holliday P., Punithalingam E., 1970. Macrophomina phaseoli-
na. Commonwealth Mycological Institute Descriptions of
Pathogenic Fungi and Bacteria, N° 275. Commonwealth
Mycological Institute, Kew, UK.
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FIRST REPORT OF PHOMOPSIS LEAF
BLIGHT OF STRAWBERRY IN EGYPT

W.M. Haggag

Department of Plant Pathology, National Research Center,
Dokki, Cairo, Egypt

In spring 2008, extensive leaf blight was observed on
mother plants of strawberries (Fragaria virginiana) of cvs
Tamar and Susana grown under plastic for cutting produc-
tion in a commercial farm in Tahreer province, Bohara
Governorate (Egypt). The disease affected about 25% of
the plants. Young foliar lesions were irregular, often circu-
lar, with purplish halos, whereas older lesions along the
veins were typically V-shaped, widening toward the edge
of the leaflet. Affected leaflets could turn brown. Pycnidia
appearing a black dots developed often in the central areas
of older lesions. A fungus, isolated consistently from
blighted tissue was identified as Phomopsis obscurans on
the basis of morphological features (Maas,1998). Patho-
genicity tests were performed on plants of the highly sus-
ceptible cv. Susana grown in 18-cm diameter pots. Ten
healthy plants were sprayed with a conidial suspension
containing 10° conidia/ml. After fifteen days, symptoms
resembling those exhibited by naturally infected field
plants developed on inoculated plants. A fungus identical
to that used as inoculum was re-isolated from foliar le-
sions. To my knowledge this is the first report of Phomop-
sis obscurans causing leaf blight of strawberry in Egypt.

Maas, J. L. ed., 1998. Compendium of Strawberry Diseases,
2nd ed. APS Press, St. Paul, MN, USA.
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DISEASE NOTE

FIRST REPORT OF FALSE SMUT DISEASE
ON DATE PALMS IN CYPRUS

G. Neophytou! and N. Ioannou?
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1412 Nicosia, Cyprus
2Cyprus University of Technology, Department
of Agricultural Sciences, Biotechnology
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Date palm (Phoenix dactylifera) is cultivated in Cyprus
mostly as an ornamental tree in house, hotel and public
gardens. During spring and early summer of 2008, some
date palms located in Nicosia and Larnaca districts
showed symptoms typical of false smut disease. Fruiting
structures (sori) were present subepidermally and in abun-
dance on both sides of the pinnae and on the rachis of old
fronds. These sori were black, cup-shaped, and 1-5 mm in
diameter. The outer part of a sorus was hard and persist-
ent, while the inner part was membranous. Whitish fila-
ments with attached spores emerged from the black body.
The spores in the sorus were spherical to ellipsoid, 3-6 mm
in diameter with thick wall. The fungus, a basidiomycete,
was identified as Graphiola phoenicis, the causal agent of
false smut disease. Disease attacks are most common on
about 10-year-old palm date trees. The disease so far has
been observed sporadically on a few individual date palms
located in Nicosia and Larnaca districts. At present, infect-
ed palms do not show any growth reduction and the dis-
ease seems to be primarily cosmetic. Pruning and removal
of infected leaves to decrease the inoculum level seem to
be a sufficient practice for the management of the disease.
To our knowledge, this is the first report of G. phoenicis at-
tacks to date palm trees in Cyprus.

Abbas E.H., Abdulla A.S., 2004. First report of false smut di-
sease caused by Graphiola phoenicis on date palm trees in
Qatar. Plant Pathology 53: 815.
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DISEASE NOTE

EFFECTS OF PHYTOPLASMA INFECTION
ON THE QUALITY OF GRINDELIA
ROBUSTA ESSENTIAL OIL

M.G. Bellardi!, N. Contaldo!, A. Benni!, M. Curini?,
F. Epifano’®, S. Genovese® and A. Bertaccini!
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’Dipartimento di Scienze del Farmaco, Universita
“G. D’Annunzio” di Chieti-Pescara, Via Dei Vestini 31,
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Grindelia robusta (Asteraceae), a perennial species native to
California, is exploited pharmaceutically because of the anti-
tussive, expectorant, sedative, and analgesic effects of its essen-
tial oil fractions. During spring 2007, phytoplasmas belonging
to subgroup 16SrI-B (Aster yellows, Candidatus Phytoplasma
asteris) were identified in G. robusta plants showing virescence
and phyllody symptom, growing in the Herb Garden of Casola
Valsenio (Ravenna, Italy). To determine whether qualitative
differences existed in the composition of essential oils between
healthy and phytoplasma-infected plants, gas chromatography-
mass spectrometry (GC-MS) analyses were performed. Sam-
ples collected from six symptomatic and five symptomless
plants were tested by nested PCR followed by RFLP analysis.
Ca. P. asteris was found only in symptomatic samples. Oils
from healthy (“H”) and infected (“I”) samples obtained by di-
rect steam distillation of 0.5 kg dried plant material were sub-
mitted to GC-MS analyses, according to recently described
methodologies (Bruni e al., 2007). About 42 different compo-
nents were separated and identified in the analyzed samples. A
higher percentage of selected monoterpenes was observed in
oil “I” as compared with “H”. In particular, the concentration
of limonene and borneol acetate was almost 50% higher, and
that of borneol was 15% in “H” as compared with 21.3% in
“I”. These preliminary results confirm previous findings rela-
tive to Hypericum perforatum infected by the ash yellows phy-
toplasma, in which qualitative and quantitative differences in
oil composition were detected (Bruni ez al., 2005). Phytoplas-
ma infections appear to modify also metabolic pathways in
other plant species such as apple, in which Candidatus Phyto-
plasma mali, the apple proliferation agent, influences the be-
haviour of insect vectors and enhances disease transmission
(Mayer ez al., 2008).

Bruni R., Pellati F, Bellardi M.G., Benvenuti S., Paltrinieri S.,
Bertaccini A., Bianchi A., 2005. Herbal drug quality and
phytochemical composition of Hypericum perforatum L. af-
fected by ash yellows phytoplasma infection. Journal of Agri-
cultural and Food Chemistry 53: 964-968.

Bruni R., Bianchi A., Bellardi M.G., 2007. Essential oil composi-
tion of Agastache anethiodora Britton (Lamiaceae) infected
by Cucumber mosaic virus (CMV). Flavour and Fragrance
Journal 22: 66-70.

Mayer C.]J., Vilcinskas A., Gross J., 2008. Phytopathogen lures its
insects vector by altering host plant odor. Journal of Chenri-
cal Ecology 34: 1045-1049.

Corresponding author: G. Neophytou
Fax: +357.22781425

E-mail: gneophytou@da.moa.gov.cy
Received: December 13, 2008
Accepted: December 7, 2009

Corresponding author: M.G. Bellardi
Fax: +39.051.2096723

E-mail: mariagrazia.bellardi@unibo.it
Received: January 21, 2009
Accepted: February 12, 2009



