European Journal of Plant Pathology05: 407-411, 1999.
© 1999Kluwer Academic Publishers. Printed in the Netherlands

Short communication

Root and collar rot of milkwort caused by Cylindrocladium pauciramosum
a new record for Europe

Giancarlo PolizZi and Pedro W. Crods
!Dipartemento di Scienze e Tecnologie Fitosanitarie, University of Catania, Via Valdisavoia 5, 95123 Catania,
Italy; 2Department of Plant Pathology, University of Stellenbosch, Private Bag X1, Matieland 7602, South Africa

Accepted 9 March 1999

Key words: Calonectria pauciramogHaly, Polygala myrtifolig wilt
Abstract

A new disease of milkwortRolygala myrtifolig was observed on several commercial nurseries in southern Italy.
Diseased plants showed wilting, stunting, chlorosis or loss of foliage, and rotting of the basal stem as well as the crown
and roots. ACylindrocladiumspecies was consistently found associated with crown, basal stem, and root lesions.
The etiology of this disease was proved on milkwort, by fulfilling Koch’s postulates. Two hu@jdéadirocladium

isolates were collected from the most important Sicilian and Calabrian ornamental production areas from different
host plants. Isolates were identified@glindrocladium pauciramosuifteleomorphCalonectria pauciramoseaon

the basis of their obpyriform to broadly ellipsoidal terminal vesicles, conidiophore branching pattern, conidium
morphology, as well as mating type studies with tester strails puciramosunfor selected isolates. This is the

first record of this pathogen from Europe and it is the first repo@.gfauciramosunon milkwort.

Milkwort (Polygala myrtifolial..) is an attractive orna-  (Cordell et al., 1971; Sobers and Alfieri, 1972; Bertus,
mental perennial shrub with rich purple flowers, of 1976; Alfenasetal.,1979; Mimsetal., 1981; Mohanam
commercial importance in southern Italy. Cultivation and Sharma, 1985; Boesewinkel, 1986; Sepiah, 1990;
is concentrated in warm regions (Calabria, Sardinia Crous et al., 1991; EI-Gholl et al., 1993). Species
and Sicily), or more temperate areas as a potted plant.of Cylindrocladium(Cy.) are identified primarily on
A severe disease of milkwort was observed in different the basis of conidium, vesicle, conidiophore and cul-
nurseries of eastern Sicily in 1993 and has appearedture characteristics (Peerally, 1991; Crous et al., 1992)
each subsequent year. Diseased plants showed wilt-as well as theirCalonectria(Ca.) teleomorphs (El-
ing, stunting, chlorosis, or loss of foliage. Extensive Gholletal., 1986; Peerally, 1991; Crous and Wingfield,
necrotic areas were observed on the crowns and roots.1994). In closely related species, a high degree of
Sometimes the necrotic areas in the crowns developedplasticity is found in some of these characters, which
into basal stem cankers. Girdling appeared related to makes identification difficult (Schoch et al., 1999). A
the rapid collapse of the aerial portions of the plant. species complex that is beset with taxonomic problems
A CylindrocladiumMorgan species was consistently includesCy. scopariumMorgan (teleomorpiCa. mor-
isolated from diseased milkwort tissues. ganii Crous, Alfenas and M.J. Wingf.) andy. can-
Cylindrocladiumspp. are reported worldwide caus- delabrumViégas (teleomorpBa. scopariaPeerally).
ing crown and root rot, stem canker, leaf spot, seedling Cy. scopariunwas circumscribed as having ellipsoidal
and shoot blight as well as post-harvest fruit decay to pyriform or clavate vesicles (widest above the mid-
of numerous hosts, especially under humid conditions dle) (Figure 1), while those d€y. candelabrunwvere
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Figure 1. Conidiophores, conidia and vesicles®@y. scopariurm(A), andCy. pauciramosunB). Bar= 10um.

ellipsoidal to obpyriform (widest below the middle) Plants with leaf spots, stem lesions, cankers, shoot
(Crous et al., 1993). Recently results of mating stud- blight, crown and root rot symptoms were collected
ies have shown four distinct mating populations to during 1996 and 1997 from different hosts grown in
exist in theCy. candelabrunspecies complex (Schoch  nurseries in areas of Sicily and Calabria (Table 1).
et al., 1999). Morphologically the isolates from Milk- Infected leaf, crown and root tissues collected from
wort closely resembled others in tly. candelabrum  different nurseries were surface-sterilized for 1 min in
complex. The aim of the present study was to correctly 2% sodium hypochlorite, 30s in 70% ethanol, and
identify theCylindrocladiunspeciesinvolved, and also  plated on potato-dextrose agar (PDA; Oxoid) and corn
determine its host range in Italy. meal agar (CMA; Oxoid). Conidia and conidiophores
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Table 1 Host range and symptoms of 2@§lindrocladium pauciramosunsolates collected in commercial
nurseries in Sicilian and Calabrian ornamental production areas

Isolate numbér Location Provincé Host Symptom’
18, 28,190 Praiola Catania (S)  Polygala myrtifolia CR;R.R;S.C.
3* Lamezia 1 Catanzaro (C) P. myrtifolia C.R;R.R.
4,5, 6*-8 Milazzo Messina (S)  Callistemon citrinus L.S.
& Carruba Catania (S)  Metrosideros robustus  L.S.
10°-16, 19, 26 Carruba Catania (S)  C.‘Mauve Mist’ L.S.
214, 22 Praiola Catania (S) M. robustus L.S.
23-27 Grotte Catania (S)  Myrtus communis L.S.
-318, 32, 37, 38 Carruba Catania (S) C.‘Mauve Mist’ L.S.
400-462-5C7, 51 Carruba Catania (S)  Eucalyptus viminalis L.S.
28, 29, 36, 43-47 Carruba Catania (S) C. citrinus L.S.
17, 18, 30, 33, 39, 41, 42,

48-50, 52, 58-60° Carruba Catania (S) M. communis L.S.
34,35 Carruba Catania (S) M. robustus L.S.
61, 62-67°-6F-74° Milazzo Messina (S)  C. citrinus L.S.
75°-TP-7¥-818,

129-148 Barcellonal Messina (S) C.viminalis L.S.
149-155°-171 Barcellona2 Messina (S) C. viminalis L.S.
82, 83, 84-874-92-

96*-98°, 99 SanMarcol Messina (S) Acacia retinodes L.S.;S.L.
100-104-11%8Y, 116 SanMarco2 Messina (S) A.retinodes L.S.;S.L.
117-124-126, 172 Carruba Catania (S)  Arbutus unedo L.S.
127, 128 Barcellonal Messina(S) C. citrinus L.S.
173 Lamezia 2 Catanzaro (C) C. citrinus‘Splendens’ L.S.
174,175, 176, 188, 189 Grotte Catania (S) M. robustus L.S.
177,178, 179 Carruba Catania (S)  P. myrtifolia C.R;R.R.
180-182 Praiola Catania (S) C.citrinus‘Splendens’  L.S.
183-185 Grotte Catania (S)  E. rostrata L.S.
186, 187 Praiola Catania (S)  Melaleuca hypericifolia L.S.
1915, 192, 19F-195°, 196 Lamezial Catanzaro (C) P. myrtifolia C.R;R.R.
197-19%, 200 Praiola Catania (S) M. communis L.S.

solates grouped according to location and host. Mating type of 48 selected isolates indicated individually.
Isolates producing perithecia with viable progeny when paired withSVE-U 1670 (MAT1-1), or B= STE-

U 971 (MAT 1-2), the two mating type testers@f. pauciramosum

2S=Sicily, C= Calabria.

3C.R.=crown rot; L.S=leaf spot; R.R=root rot; S.C= stem canker; S.L= stem lesion.

were also collected with a sterile needle from sporu- by harvesting conidia from sporulating 14-day-old
lating colonies on diseased tissue, suspended in sterilecolonies derived from single conidia growing on PDA.
water, and streaked over the agar surface. Plates werePlates were flooded with distilled, sterile water, and
incubated at room temperature (approximately@p conidial suspensions quantified and adapted with a
under fluorescent cool-white lights on a 12-h light/dark haemocytometer to X 10* conidia/ml. Fifty millil-
regime. itres of inoculum were mixed into the top 3cm of
A Cylindrocladium sp. was consistently isolated soil in each pot. Control plants were treated with the
from crown and root rot, leaf spot, stem lesions and same amount of autoclaved inoculum. Twenty repli-

cankers of several hosts in additionRolygala myrti- cates were used for both treatments, and the experi-

folia, namelyAcacia retinode$Schltdl.,Arbutus unedo ment was repeated once. All plants were maintained at

L. and various other Myrtaceae (Table 1). moisture saturation for 24 h before being transferred to
Four-month-old seedlings oP. muyrtifolia were a greenhouse where the temperature varied from 18—

used in pathogenicity tests. Inocula were prepared 32°C during the experiment. Results were recorded
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2 months after the experiments were initiated. Root rot Europe with infected herbs imported from the U.S.A.
and stem tissue discolouration was visible on all inoc- (Overmeyer et al., 1996). To date, we have been

ulatedP. myrtifoliaplants, while the controls remained
healthy. TheCylindrocladiumspecies was also suc-
cessfully re-isolated from the lesions produced, con-
firming it to be the causal organism of the disease.
Two hundred single-conidial isolates (Table 1) col-
lected fromP. myrtifolia and other hosts were sub-
cultured on carnation leaf agar (CLA, Fisher et al.,
1982), incubated at 2% under near-ultraviolet light

unable to obtain any authentic isolates @f. sco-
parium from Europe. This is the first report @@y.
pauciramosunfrom lItaly and Europe, as it has pre-
viously only been reported from Australia, Brazil,
Colombia, Mexico and South Africa (Schoch et al.,
1999). Other species in this complex includs.
candelabrumwhich has been confirmed from Brazil
and VenezuelaCy. insularefrom Brazil, Indonesia,

and examined after 7 days (Crous et al., 1992). Only Madagascar, Malaysia, Mauritius, Mexico and the

material occurring on the carnation leaves was exam-

ined. Cylindrocladiumisolates were identified using
the keys of Crous and Wingfield (1994) and Schoch

U.S.A. (Hawaii), andCy. mexicanun€.L. Schoch and
Crous from Mexico (Schoch et al., 1999). Although
disease symptoms attributedg. pauciramosurhave

et al. (1999). Conidia were observed to be in the range only been observed in Italy since 1993, no addi-

of 30-60x 3.5-5.0um, while conidiophores mostly

tional evidence is available at present to support the

had only two or three series of branches, and stipes ter-fact that it is a recent introduction to this coun-

minated in obpyriform to broadly ellipsoidal vesicles,
closely resemblin@y. pauciramosur@.L. Schoch and
Crous (teleomorplCa. pauciramos&.L. Schoch and
Crous) andCy. insulareC.L. Schoch and Crous (teleo-
morphCa. insularisC.L. Schoch and Crous).

Fifty selected single-conidialylindrocladiumiso-
lates (Table 1) originating from various geographic
locations and collected from different hosts were

try. However, it is possible that previouSylindro-
cladium reports from Europe have been incorrectly
identified, and could have been representative of
Cy. pauciramosum

In the field the disease is favoured by high tem-
perature and humidity conditions. In fungicide trials
conducted on infected myrtle plants, good con-
trol was obtained using foliar sprays of copper

mated with tester strains of both species. Testers usedoxychloride (0.9g1'), while benomyl (0.5gt1),

for Cy. pauciramosunwere STE-U 1670 (MAT1-1)
(Brazil, Eucalyptussp.) and STE-U 971 (MAT1-2)
(South Africa, soil), and foCy. insularewere STE-
U 766 (MAT1-1) (Madagascar, soil) and STE-U 768
(MAT1-2) (Madagascar, soil). After matings were con-
ducted on CLA as described by Crous et al. (1993),

plates were stacked, sealed in plastic bags, and incu-

bated in the laboratory at 22. Results from mat-
ings were determined after one month. All isolates
except two (108 and 158) produced perithecia with
viable progeny when mated with testers@f. pauci-
ramosum(Table 1), determining this to be the species
present in Italy. The two isolates that remained infer-
tile indicate that other factors possibly also play a
role in sexual compatibility, as these isolates also
resembledCy. pauciramosunm general morphology
(Figure 1).

Defoliation of myrtle Myrtus communisand other
hosts by a species o€ylindrocladium was first
observed in Italy during 1993 (Polizzi, 1996; Polizzi
and Azzaro, 1996). The disease was originally iden-
tified as Cy. scopariumMorgan, a pathogen known
primarily from North America (Crous and Windfield,
1994), but which has apparently also spread to

chlorothalonil (1.02mi*), dithianon (0.75g1%),
prochloraz (0.5g1) and ziram (1.35gt) proved

to be ineffective (Polizzi and Azzaro, 1996). Fur-
thermore, the disease also appears more severe in
areas where strict nursery sanitation, e.g. removal of
abscised leaves and dead plants, is not carried out.

Acknowledgements

This research was supported by the Italian Ministry of
University and Scientific and Technological Research
(60% grant). The first author is grateful to the Depart-
ment of Plant Pathology, University of Stellenbosch for
supplying technical assistance during a research visit
to South Africa, and the second author acknowledges
the South African Foundation for Research Develop-
ment for financial support.

References

Alfenas AC, Matsuoka K, Ferreira FA and Hodges CS (1979)
Identification, cultural characteristics and pathogenicity of



three Cylindrocladium species isolated from leaf spots of
Eucalyptusspp. Fitopatologia Brasileira 4: 445-459

Bertus AL (1976) Cylindrocladium scopariumMorgan on
Australian native plants in cultivation. Phytopathologische
Zeitschrift 85: 15-25

Boesewinkel HJ (1986) New plant disease records from New
Zealand. Australasian Plant Patholology 15: 18-21

Cordell CE, Juttner AS and Stambaugh WJ (19Z¢lindrocla-
dium floridanumcauses severe mortality of seedling yellow-
poplar in a north Carolina nursery. Plant Disease Reporter 55:
700-702

Crous PW, Alfenas AC and Wingfield MJ (1998 lonectria
scoparia and Calonectria morganiisp. nov., and variation
among isolates of the@ylindrocladiumanamorphs. Mycolog-
ical Research 97: 701-708

Crous PW, Phillips AJL and Wingfield MJ (1991) The genera
Cylindrocladiumand Cylindrocladiellain South Africa, with
special reference to forestry nurseries. South African Forestry
Journal 157: 69-85

Crous PW, Phillips AJL and Wingfield MJ (1992) Effect of
cultural conditions on vesicle and conidium morphology in
species ofCylindrocladiumandCylindrocladiella Mycologia
84: 497-504

Crous PW and Wingfield MJ (1994) A monograph®@flindro-
cladium including anamorphs dfalonectria Mycotaxon 51:
341-435

El-Gholl NE, Alfenas AC, Crous PW and Schubert TS (1993)
Description and pathogenicity @fylindrocladium ovatunsp.
nov. Canadian Journal of Botany 71: 466470

El-Gholl NE, Kimbrough JW, Barnard EL, Alfieri SA and
Schoulties CL (1986 alonectria spathulatap. nov. Myco-
taxon 26: 151-164

411

Fisher NL, Burgess LW, Tousson TA and Nelson PE (1982)
Carnation leaves as a substrate and for preserving cultures of
Fusariumspecies. Phytopathology 72: 151-153

Mims F, Benson DM and Jones RK (1981) Susceptibilitiefi-
cothoe hybrid Rhododendrorand azalea t&€ylindrocladium
scopariumandC. theae Plant Disease 65: 353—-354

Mohanam C and Sharma JK (1986Ylindrocladiumcausing
seedling disease @ucalyptusin Kerala, India. Transactions
of the British Mycological Society 84: 538-539

Overmeyer C, bnnemann S, Von Wallbrunn C and Mein-
hardt F (1996) Genetic variability among isolates and sex-
ual offspring of the plant pathogenic fungGalonectria mor-
ganii on the basis of Random Amplification of Polymorphic
DNA (RAPD) and Restriction Fragment Length Polymorphism
(RFLP). Current Microbiology 33: 249-255

Peerally A (1991) The classification and phytopathologgyiin-
drocladiumspecies. Mycotaxon 40: 323-366

Polizzi G (1996)Myrtaceae natural host ofCylindrocladium
scoparium Informatore Fitopatologico 2: 59-64

Polizzi G and Azzaro A (1996) A new leaf spot disease of myrtle
by Cylindrocladium scopariurand its control in nursery. Petria
6:117-123

Schoch CL, Crous PW, Wingfield BD and Wingfield MJ (1999)
The Cylindrocladium candelabrurapecies complex includes
four distinct mating populations. Mycologia 91: 286—-298

Sepiah M (1990) New storage disease of guava fruit caused by
Cylindrocladium scopariumPlant Disease 74: 253

Sobers EK and Alfieri SA (1972) Species@flindrocladiumand
their hosts in Florida and Georgia. Proceedings of the Florida
State Horticultural Society 85: 366—369



