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REVIEW

Excoriose, cane blight and related diseases of grapevines:
a taxonomic review of the pathogens

AvLaN J.L. PHILLIPS

Departamento de Biologia, Universidade do Minho, 4700-320 Braga, Portugal

Summary. The disease of grapevines known as excoriose has been the source of a certain amount of controversy.
Much of this concerns the identity of the causal agent and this has been further confounded by the taxonomic prob-
lems of the fungal pathogens associated with this disease. Many of these problems have now been resolved and it is
clear that excoriose is caused by Botryosphaeria dothidea while cane blight and leaf spot is caused by Phomopsis
viticola. However, although at least five different species of Phomopsis are currently known to be associated with
grapevines, only P. viticola causes cane blight and leaf spot. The role played by the other species of fungi is not clear,
but they may be weak pathogens, saprophytes or endophytes.
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Introduction

The diseases known as “excoriose” and “Pho-
mopsis cane blight and leaf spot” occur wherever
grapevines are grown (Pearson and Goheen, 1994)
and are most damaging when wet weather occurs
early in the season. Losses of up to 50% of the nor-
mal yield have been reported (Pine, 1958; Berry-
smith, 1962; Pscheidt and Pearson, 1989). This has
been attributed to stunting and loss of vigour of
the grapevines, delayed bud burst, bud death, and
reduced bunch set (Punithalingam, 1979; Chair-
man et al., 1982; Nicholas et al., 1994; Pearson and
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Goheen, 1994). Moreover, infected canes are brit-
tle and can break easily while being trained or
during periods of strong wind. Dieback of the canes
can also occur. Although uncommon, berry rots
have been reported (Gregory, 1913). The diseases
do not spread rapidly, but build up progressively
in a vineyard over a number of years, leading to a
general decline in vigour and yield of the vines
(Pearson and Goheen, 1994).

The term “excoriose” has sometimes been ap-
plied indiscriminately and not always in the sense
for which it was originally intended. Furthermore,
the cause of the diseases and the taxonomy of the
associated pathogens, including Macrophoma flac-
cida and Phomopsis viticola, have been the source
of some confusion. In recent years, however, con-
siderable progress has been made towards resolv-
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ing the taxonomic problems, in stabilizing the path-
ogen names and establishing the association of
pathogen with disease. The purpose of this paper
is to review the accumulated literature in an at-
tempt to clarify the causes of excoriose and cane
blight of grapevines.

Historical overview of the disease excoriose

The term “excoriose” was introduced by Ravaz
and Verge (1925) for a disease that they observed
in several regions of France. Presumably the name
was derived from the French verb “excorier” mean-
ing “to excoriate, or to remove a strip of skin”. In
their description of the disease Ravaz and Verge
(1925) referred to the elongated black lesions that
developed on the internodes of affected vines early
in the season. These branches later became swol-
len at the base and the blackened cortex sometimes
ruptured. Such branches were brittle and broke
easily under their own weight, especially during
periods of strong wind. Sometimes the branches
died back. After harvest, the black areas on the
canes turned grey or white and were spotted with
minute black fruit-bodies immersed in the host tis-
sues (Fig. 1). According to Pearson and Goheen
(1994), these symptoms are typical of the disease
they called Phomopsis cane and leaf spot.

The most noticeable symptom is the bleaching
of the canes after harvest. However, this symptom
can have a number of different causes and alone it
is not necessarily a sign of excoriose (Bugaret,
1987). For example, Phillips (1998) found several
species of fungi associated with bleaching of grape-
vine canes in Portugal (Table 1). Thus, when refer-
ence is made to this symptom, it is not always clear
that the disease observed is excoriose.

In the original description of the disease, Ravaz
and Verge (1925) considered Phoma flaccida Viala
& Ravaz to be the cause of excoriose, but since that
time the fungus, its name and various synonyms,
as well as its pathogenic ability have been the sub-
ject of considerable debate. Under the name of
Macrophoma flaccida (Viala & Ravaz) Cavara, it
has frequently been reported as associated with
excoriose in several countries including France
(Ravaz and Verge, 1925; Gaudineau, 1961; Bisson,
1965), Greece (Pantidou, 1973), Herzegovina (Rad-
man, 1973), Portugal (d’Almeida and Rego, 1894,
Dias and Lucas, 1980; Tomaz, 1985; Tomaz and
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Fig. 1. a. Grapevine canes with a bleached appearance
characteristic of excoriose. b. Fruit-bodies of Botryo-
sphaeria dothidea.
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Table 1. Fungi associated with cane bleaching in five vineyards in Portugal (percentage of canes affected).

Montemor-o-

Species of fungi Oeiras Santo Tirso Novo Sintra Alcobaca Average
Amerosporium concinnum 1.6 0 0 0 0 1.0
Botryosphaeria dothidea 47.2 64.3 18.2 76.9 40.6 47.7
Botryosphaeria obtusa 04 12.5 15.2 0 94 4.1
Botryosphaeria stevensii 0 0 9.1 0 0 0.8
Botrytis cinerea 0.8 0 0 0 0 0.5
Cytospora vitis 2.0 0 0 0 0 1.3
Phomopsis sp. 42.0 23.2 33.3 23.1 37.5 37.6
Pilidium concavum 0.8 0 0 0 0 0.5
Pleospora sp. 2.4 0 9.1 0 0 2.3
Pleurophoma sp. 0 0 9.1 0 0 0.8
Sclerostagonospora sp. 0 0 6.1 0 0 0.5
Trullula melanchlora 0 0 0 0 12.5 1.0
Valsaria insitiva 2.8 0 0 0 0 1.8
Number of canes sampled 252 56 33 13 32 386 (total)

Rego, 1990) and South Africa (Doidge et al., 1953).
For many years, M. flaccida was thought to be
the cause of excoriose in Europe while a similar
disease in the U.S.A. was attributed to Phomop-
sis viticola (Sacc.) Sacc. The two diseases were
sometimes referred to as European and Ameri-
can excoriose respectively (Bugaret, 1987; Tomaz
and Rego, 1990). Following the reports of P. viti-
cola in Germany (Claus, 1965; Thate, 1965), this
fungus was considered to be the cause of excori-
ose and dead arm throughout Europe and the
pathogenic ability of M. flaccida was placed in
doubt. For example, Branas (1967) and Bugaret
(1987) considered that it does not cause excori-
ose, and Dias (1980) concluded that excoriose in
Portugal is caused by P. viticola. On the other
hand, in surveys extending over several years,
Tomaz and Rego (1990) found that M. flaccida was
widely distributed in association with symptoms
of excoriose in Portugal. Subsequently, the disease
caused by P. viticola became known as “Phomop-
sis cane and leaf spot” (Pearson and Goheen, 1994)
and this name has been adopted in most grape-
vine growing countries. The name “excoriose” is
now rarely used. Interestingly, throughout the
entire debate on the pathogenic abilities of M. flac-
cida, never was it inoculated onto a host plant.
Despite the lack of scientific evidence, M. flaccida

was regarded as a non-pathogen, and P. viticola
as the pathogen.

Thus, there is still some doubt about the cause
of excoriose and all the controversies have not been
resolved. A first step in this direction is to estab-
lish the correct taxonomic status of the fungi in-
volved in the disease.

Macrophoma flaccida

Phoma flaccida and Phoma reniformis Viala &
Ravaz were described on ripe grapes collected from
the eastern Pyrenees, France (Viala and Ravaz,
1886a, 1886b). After Berlese and Voglino (1886)
raised Phoma subgenus Macrophoma to generic
rank as Macrophoma (Sacc.) Berl. & Voglino, Ca-
vara (1888) transferred the two species names to
Macrophoma as M. flaccida (Viala & Ravaz) Cavara
and M. reniformis (Viala & Ravaz) Cavara. Subse-
quently, Ravaz and Verge (1925, 1928) suggested
that P. flaccida and P. reniformis could be synonyms.
Thus, M. flaccida and M. reniformis would also be
considered to be synonyms and the name M. flac-
cida should take preference. After studying authen-
tic material of M. flaccida and M. reniformis, Phil-
lips and Lucas (1997) confirmed the synonymy.

The genus name Macrophoma has often been
applied to Phoma-like species with relatively large
conidia. In this way it has become a convenient
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“dumping ground” for diverse and often unrelat-
ed species. The result is that the number of spe-
cies names in Macrophoma has proliferated and
the genus has become rather controversial. Ac-
cording to Sutton (1980), many genera are avail-
able to accommodate the more than 600 species
that have been, and still are, described in Macro-
phoma. When Sutton (1980) examined the type
species of Sphaeropsis and Macrophoma he con-
cluded that, because of the close agreement in
conidiomatal structure, conidiogenesis and conid-
ial morphology, Macrophoma should be regarded
as a later synonym of the conserved name Sphaero-
psis Sacc. However, since the fungus referred to
as M. flaccida has thin-walled, hyaline, smooth
conidia, in contrast to the thick-walled, internal-
ly ornamented, dark-pigmented ones character-
istic of Sphaeropsis (Sutton, 1980), it obviously
cannot be accommodated here.

In their comprehensive treatment of the Pyreno-
mycetes, Petrak and Sydow (1927) transferred M.
flaccida, under the name of M. reniformis, to
Dothiorella reniformis (Viala & Ravaz) Petr. &
Syd. However, a great deal of confusion has sur-
rounded the generic concept of Dothiorella Sacc.
Saccardo erected the genus in 1880 based on the
type species which he cited as Dothiorella pyreno-
phora (Berk.) Sacc., and this was based on the
genus “Dothiora Berk. an Fr.” There is no validly
published and legitimate genus Dothiora Berk.
1860 but only the ascomycete genus Dothiora Fr.
1849 (nom. cons., non Fr. 1837) which was pre-
sumably based on what Berkeley (1860) called
Dothiora pyrenophora Fr. sensu Berk. (Sutton,
1977). As pointed out by Sutton (1980), the type
species of Dothiorella should be cited as Dothiorella
pyrenophora Sacc. because his descriptive account
is regarded as descriptio generico-specifica and it
is typified by Berkeley’s material of Dothiora
pyrenophora Fr. (Berk. Exs. No. 282, K 54913).
Cooke (1871) examined Berkeley’s material (K
54913) and reported the fungus as having brown,
uniseptate conidia indistinguishable from those
of a Diplodia species. When Crous and Palm
(1999) examined this specimen they confirmed
Cooke’s observations and considered it to be an
additional synonym of Diplodia Fr. Therefore it
seems that Dothiorella is not a suitable genus
name for M. flaccida.

Zachos and Tzavella-Klonari (1980) considered
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that, because of the longitudinal and transverse
septation in conidia of some of the isolates they
studied, M. flaccida should be re-classified as Ca-
marosporium flaccidum (Viala & Ravaz) Zachos
& Tzavella-Klonari. However, judging from the
photographs in their paper, only a small propor-
tion of the conidia had this type of septation and
so this disposition is questionable (Phillips and
Lucas, 1997).

Since the type specimen of P. flaccida and M.
flaccida is apparently no longer extant, Phillips
and Lucas (1997) examined authentic specimens
of M. flaccida and M. reniformis identified by
Cavara and deposited in the Paris (France) her-
barium (PC), and a specimen of M. flaccida in the
Saccardo herbarium in Padova, Italy (PAD). On
the basis of these specimens, they concluded that
M. flaccida and M. reniformis are later synonyms
of Fusicoccum aesculi Corda.

The concept of Fusicoccum proposed by Sut-
ton (1980) includes coelomycetes with fusiform,
hyaline, non-septate conidia produced holoblasti-
cally in stromatic conidiomata (see Fig. 2). The
teleomorphs belong to Botryosphaeria. This con-
cept was based on a Saccardo specimen from Aes-
culus sp. in Italy because Corda’s type specimen
is apparently no longer extant (Sutton, 1980; Pen-
nycook and Samuels, 1985; Crous and Palm,
1999). However, Pennycook and Samuels (1985)
pointed out that the Saccardo specimen is imma-
ture. They suggested to expand the generic con-
cept to include species with phialidic conidiog-
enous cells that may proliferate percurrently, al-
though the first-formed conidia are produced
holoblastically. Pennycook and Samuels (1985)
and Phillips and Lucas (1997) further broadened
the concept of Fusicoccum to include taxa with
conidiomata ranging from unilocular pycnidia to
complex eustromatic structures. Crous and Palm
(1999) confirmed these observations, designated
the Saccardo specimen as neotype of F. aesculi and
provided an emended description of the genus. As
reported by Phillips (2000), Fusicoccum populi
A.J.L. Phillips, which has paraphyses, further
broadens the generic concept of Fusicoccum.

From the foregoing account it can be conclud-
ed that Fusicoccum is a suitable genus and F. aes-
culi an appropriate name for the fungus known
as M. flaccida. Therefore, the following nomen-
clator is presented:
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Fig. 2. Fusicoccum aesculi on grapevine canes. a. Conidioma, b. conidiophores, c. and d. conidia. Scale bars:
a. = 50pum, b—d. = 10 pm.

Fusicoccum aesculi Corda, in Stiirm, Deutsch-
lands Flora, 2, 111 (1829).
= Phoma flaccida Viala & Ravaz, Bureaux du
Progres Agricole et Viticole, Montpellier,
p. 55 (1886).
= Macrophoma flaccida (Viala & Ravaz) Ca-
vara, Atti Ist. bot. Univ. Pavia, 1, 315
(1888).
= Phoma reniformis Viala & Ravaz, Bureaux du
Progres Agricole et Viticole, Montpellier,
p. 57 (1886).
= Macrophoma reniformis (Viala & Ravaz)

Cavara, Atti Ist. bot. Univ. Pavia, 1, 317
(1888).

= Macrophomopsis coronillae (Desmaziéres)
Petrak, Ann. Mycol., 22, 108 (1924).

= Sphaeria coronillae Desmaziéres, Ann. Sci.

Nat. Bot., 2e sér., 13, 188 (1840).

= Dothiorella reniformis (Viala & Ravaz) Petr.
& Syd., Repert. Spec. nov. Regni. veg., 42,
257 (1927).

= Camarosporium flaccidum (Viala & Ravaz) Za-
chos & Tzavella-Klonari, Ann. Inst. Phyto-
path. Benaki. Nouvelle Série, 12, 213 (1980).
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The teleomorph of Fusicoccum aesculi

Guignardia baccae (Cavara) Jacz. has been re-
garded as the teleomorph of M. flaccida (Jacze-
wski, 1898). Cavara (1888) described Physalospo-
ra baccae Cavara from grapevines in Italy and con-
sidered it to be the sexual state of Phoma uvicola
Berk. & M.A. Curtis. On the basis of Cavara’s de-
scription, and an examination of what he consid-
ered to be a similar fungus on grapevines from
the Caucasus, von Jaczewski (1898) transferred
P. baccae to Guignardia as G. baccae, which he
assumed was the teleomorph of M. flaccida. When
von Arx and Miiller (1954) examined Jaczewski’s
specimen of G. baccae, they found it to be Glome-
rella cingulata (Stoneman) Spauld. & H. Schrenk,
which is the teleomorph of Colletotrichum gloeo-
sporioides (Penz.) Penz. & Sacc. Although these
two genera are similar, the larger ascomata and
ascospores and the fusoid asci of Physalospora
distinguish it from Glomerella. Furthermore, the
unitunicate asci in Physalospora are clearly dif-
ferent from the bitunicate asci in Guignardia.
Although Barr (1972) considered Guignardia a
synonym of Botryosphaeria, it differs from the lat-
ter fungus in having unilocular ascomata and
smaller ascospores. Furthermore, van der Aa (1973)
and Punithalingam (1974) restrict Guignardia to
those species with Phyllosticta anamorphs, the ap-
pendaged conidia of which are distinctly different
from the non-appendaged ones in M. flaccida. Ob-
viously, Jaczewski did not have the teleomorph of
F. aesculi. Therefore the identity of G. baccae is
questionable and this name should not be applied
to the teleomorph of F. aesculi.

No reports could be found in the literature on
the production of the sexual state of M. flaccida
or F. aesculi in culture. However, several species of
Botryosphaeria are known to have Fusicoccum
anamorphs. Thus, Pennycook and Samuels (1985)
considered Botryosphaeria dothidea (Moug. : Fr.)
Ces. & De Not. to be the teleomorph of F. aesculi
on kiwifruit in New Zealand. Likewise, Phillips
and Lucas (1997) regarded B. dothidea' as the

! According to von Arx (1987), the name B. dothidea should be
restricted to isolates pathogenic to roses. For the present patho-
gen the name of the polyphagous B. berengeriana de Not. is prob-
ably correct.
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teleomorph of F. aesculi on grapevines.

Botryosphaeria species are widely distributed
on a range of woody hosts causing diebacks and
cankers on the stems. This genus of bitunicate as-
comycetes is characterized by multi- or uni-locu-
late pseudothecial ascomata occurring separate-
ly, or grouped to aggregated on a common basal
stroma (Sivanesan, 1984). Pseudothecia are osti-
olate, and either embedded in the host tissue or
erumpent. Ascomata and conidiomata frequently
occur in the same stroma. These characters com-
pare well with the teleomorph of F. aesculi on
grapevines (Fig. 3).

Von Arx and Miiller (1954) cited extensive syn-
onymy for B. dothidea but their work was based
entirely on a study of herbarium specimens of the
teleomorph and no cultural or anamorphic char-
acters were taken into account. Because of the
wide range of spore dimensions associated with
the anamorph of B. dothidea (Kobayashi and Oi-
shi, 1979) and from the cultural work of Penny-
cook and Samuels (1985) it seems that B. dothidea
is a species complex. Since the teleomorphs of the
B. dothidea complex are morphologically indistin-
guishable, species are primarily differentiated on
the basis of anamorph characters. Thus, on the
basis of cultural morphology and minor differences
in spore dimensions, Pennycook and Samuels
(1985) described F. luteum Pennycook & Samuels
and F. parvum Pennycook & Samuels. Fusicoccum
luteum was distinguished from other species in
the complex by the production of a transient yel-
low pigment in agar media. Although production
of a yellow pigment has been reported before (e.g.,
Witcher and Clayton, 1963), its value as a taxo-
nomic character has not always been recognized.
However, the single isolate of F. luteum that
Jacobs and Rehner (1998) included in their phyl-
ogenetic study was clearly differentiated as be-
longing to a species distinct from others in the B.
dothidea complex. Strains of F. aesculi that pro-
duce a yellow pigment have also been isolated
from grapevines in Portugal (Phillips, unpub-
lished data). In culture these strains produced
numerous unilocular pycnidia compared with few-
er, multilocular structures formed by the typical
strains of F. aesculi (Fig. 4). Therefore, it is possi-
ble that more than one species of Fusicoccum is
associated with symptoms of excoriose and this is
currently being studied.
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Fig. 3. Botryosphaeria dothidea on grapevine canes. a.Ascoma, b. asci. Scale bars = 50 um.

Anamorph genera associated with Botryosphaeria
Anamorphs of Botryosphaeria species have
been placed in the genera Botryodiplodia (Sacc.)
Sacc., Dothiorella Sacc., Diplodia Fr., Fusicoccum
Corda, Lasiodiplodia Ellis & Everh., Macrophoma
(Sacc.) Berl. & Voglino, Macrophomopsis Petrak,
and Sphaeropsis Sacc. (Sutton, 1980; Sivanesan,
1984). These genera were not clearly delimited
because the morphological features that separate
them were poorly defined. However, considerable
progress has been made towards stabilizing spe-
cies concepts. The taxonomic problems in
Dothiorella, Macrophoma and Fusicoccum have
been discussed above. Pennycook and Samuels
(1985) regarded Macrophomopsis Desm. to be a
synonym of Fusicoccum. Crous and Palm (1999)
established that the type species of Botryodiplo-
dia is a valsoid fungus and, therefore, the name
cannot be used for a coelomycete. Although the
status of Lasiodiplodia has not been critically
evaluated, Denman et al. (2000) suggest that it
should be included as a synonym of Diplodia.
Thus, of the eight genera in which anamorphs of
Botryosphaeria spp. have been placed, only three
(Diplodia, Fusicoccum and Sphaeropsis) can be
considered with any degree of confidence. Of these

three, the anamorphs of the B. dothidea complex
fit most closely within the genus Fusicoccum. The
characteristics of the various Fusicoccum and
Macrophoma species associated with grapevines
are compared in Table 2.

Fig. 4. Cultures of Fusicoccum luteum (left) and F. aes-
culi (right) on oatmeal agar.
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Phomopsis viticola (Sacc.) Sacc., Ann. Mycol., 13,

118 (1915).
= Phoma viticola Sacc., Michelia, 2, 92
(1880).
= Phoma viniferae Cooke, Grevillea, 13, 92
(1885).

? = Fusicoccum viticolum Reddick, Cornell Univ.

Agric. Exp. Sta. Bull., 163, 331-332 (1909).
= Phomopsis viticola (Reddick) Goid., Atti

Reale Accad. Naz. Lincei, 26, 110 (1937).

= Phomopsis cordifolia (Brunaud) Died., Kryp-
togamenfl. Mark Brandenburg, 9, 277
(1912).

= Phomopsis viticola (Sacc.) Grove, Bull. Misc.
Infor., 2, 67 (1917).

= Phomopsis viticola Sacc. var. ampelopsidis
Grove, Bull. Misc. Infor., 4, 183 (1919).

= Phomopsis ampelina (Berk. & M.A. Curtis)
Grove, Bull. Misc. Infor., 4, 184 (1919).

Phomopsis viticola was originally described
under the name of Phoma viticola on canes of Vitis
vinifera L. collected in France (Saccardo, 1880).
When Cooke (1885) described Phoma viniferae from
Britain, he in fact created a heterotypic synonym.
Soon after Saccardo (1905) created the genus Pho-
mopsis, he proposed a new combination for Phoma
viticola as Phomopsis viticola (Saccardo, 1915). At
that time he did not cite the French material on
which the name Phoma viticola was based, but a
specimen from Vitis aestivalis Michx. collected in
Albany, New York, U.S.A., by H.D. House (No. 149).

Reddick (1909) described Fusicoccum viticolum
from canes of Vitis labrusca L. in the U.S.A. and
regarded it as the cause of a disease he called
“necrosis”. On the basis of Reddick’s description and
especially the presence of alpha- and beta-conidia,
Goidanich (1937) considered F. viticolum a species
of Phomopsis. However, in creating the new com-
bination Phomopsis viticola (Reddick) Goid., he cre-
ated a later homonym of Phomopsis viticola (Sacc.)
Sacc. Pine (1958) also considered P. viticola and F.
viticolum to be synonyms and that the earlier name
(Phomopsis viticola) had priority. It seems that nei-
ther Goidanich (1937) nor Pine (1958) examined
Reddick’s material and, indeed, it is probably no
longer extant (Mostert et al., 2000). Therefore it is
not possible to establish if Reddick’s specimens cor-
respond to P. viticola. To further confuse matters,
the specimen lodged by Goidanich in 1938 (CBS
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252.38) is representative of Coniella granati (Sacc.)
Petrak & Syd. (Merrin et al., 1995).

Several other species of Phomopsis have been
described from grapevines (Table 3). According to
Uecker (1988), Phomopsis cordifolia (Brunaud)
Dieder, described from grapevines in Italy, resem-
bles P. viticola in having similar alpha-conidia and
this name is therefore a later synonym. Although
Grove (1919) described P. viticola var. ampelopsi-
dis from Ampelopsis quinquefolia (L.) Michx.
(=Parthenocissus quinquefolia (L.) Planch.), it dif-
fers from P. viticola only because it does not dis-
color the host epidermis. Since it resembles P. viti-
cola in all other respects, it should also be re-
garded as a synonym. Grove (1919) made the new
combination Phomopsis ampelina and distin-
guished it from P. viticola by its external appear-
ance on the host. When Mostert et al. (2000) ex-
amined the type specimen of this fungus (K
58408), they found it indistinguishable from P.
viticola. Although Punithalingam (1979) regard-
ed Phomopsis ampelopsidis Petrak to be synony-
mous with P. viticola, an examination of material
of this fungus (PR 7579, BPI 358265) suggested
that it is in fact distinct (Mostert et al., 2000).
The alpha-conidia are generally smaller than in
P. viticola and the conidiophores are long, slen-
der and tightly aggregated.

Two further species have been described from
grapevines. Phomopsis longiparaphysata Uecker
& Kuo (1992) was distinguished primarily on its
prominent paraphyses, while P. vitimegaspora Kuo
& Leu (1998) was characterized by large alpha-co-
nidia and different disease symptoms, namely dark
brown lesions on the shoots and a dieback of the
branches (Kuo and Leu, 1998). Finally, Phomopsis
viticola (Sacc.) Grove is a later homonym of P. viti-
cola (Sacc.) Sacc.

For many years Phomopsis species were char-
acterized largely on the basis of host association
(Sutton, 1980; Wechtl, 1990; Van der Aa et al.,
1990). Thus, P. viticola was characterized largely
by its association with Vitis spp. As a consequence,
arange of morphologies have been associated with
this name (Table 3). When Punithalingam (1979)
established a revised concept of P. viticola he placed
several of the former names in synonymy. In a com-
parative study of P. viticola isolates from Canada,
South Africa, Italy and New York, Pine (1958) could
not detect any differences in their cultural and



morphological characteristics. However, in a study
of P. viticola from grapevines in Australia, Merrin
et al. (1995) distinguished four taxa based on al-
pha-conidium morphology, pycnidium formation,
colour and structure, cirrhus colour and mycelial
growth rate. These groups were supported by dif-
ferences in pathogenicity, conidium germination,
and pectic enzyme profiles. The authors concluded
that the prevailing concept of P. viticola encompass-
es a complex of species. Within this complex, Mer-
rin et al. (1995) distinguished Taxon 1, which cor-
related with Saccardo’s description of Phomopsis
viticola, and Taxon 2 resembling Fusicoccum viti-
colum. They also recognized two other, less fre-
quently encountered taxa. Length of the alpha-co-
nidia of Taxon 3 were intermediate between those
of Taxa 1 and 2. Taxon 4 was distinguished from
the other three taxa since it produced only beta-
conidia and no alpha-conidia.

In a re-examination of these taxa, Phillips
(1999) concluded that the name Diaporthe perjunc-
ta Niessl was available for Taxon 1, while Taxon 2
resembled P. viticola (Sacc.) Sacc. When Mostert
et al. (2000) examined an Australian isolate desig-
nated as Taxon 4, they revealed it to be a species
of Libertella Desm., thus excluding it from the P.
viticola-complex. They further suggested that Tax-
on 3 resembles P. ampelopsidis. In addition to the
four taxa reported from Australia, Mostert et al.
(2000) found Phomopsis amygdali (Del.) Tuset &
Portilla (a species commonly associated with shoot
blight of peaches and almonds). An isolate from an
Italian vineyard was found to represent a species
of Phomopsis not previously known from grape-
vines. This was subsequently described as Taxon
5. Conidia and conidiophores of Taxa 1 and 2 are
compared in Fig. 5.

Of the various Phomopsis species and taxa as-
sociated with grapevines, only Taxon 2 proved to
be virulent and was associated with typical cane
and leaf spot symptoms in Australia (Merrin et al.,
1995) and South Africa (Mostert et al., 2000). Fur-
thermore, the morphology of Taxon 2 correspond-
ed best with Phomopsis viticola (Phillips, 1999;
Mostert et al., 2000). In the original description of
the basionym (Phoma viticola), Saccardo (1880) did
not designate a type specimen. The only specimen
of this fungus in the Saccardo herbarium, Padova
(PAD) was the one collected by L. Hecke in 1902.
This specimen was collected after the description
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of Phoma viticola Sacc. (Michelia 2: 92. 1880) and,
therefore, it is not the type, but it can be consid-
ered authentic. However, the thin-walled, ostiolate
conidiomata, small inconspicuous phialides and the
aseptate conidia (6—8 x 3—4 pm) confirm that this
is a true Phoma species and thus bears no relation
to Phomopsis viticola.

When Saccardo (1915) redisposed Phoma viti-
cola in Phomopsis, he cited an American specimen
(H.D. House No. 149, PAD). This specimen is char-
acterized by solitary, black, uniloculate, immersed
pycnidia, with a stromatic wall composed of sever-
al layers of pseudoparenchymatic cells. Conidiog-
enous cells are hyaline, simple, ampulliform, with
minute periclinal thickening, without visible collar-
ettes, 5-10 x 5— 8 pm. Alpha-conidia are ellipsoidal,
widest in the middle or slightly above, with a round-
ed to acute apex and a flat base, uni- or biguttulate,
6-10 x 2.5-4 pm. However, this specimen is depau-
perate and, therefore, should not been selected as
type. A specimen of P. viticola collected from the
Bordeaux region of France by P. Larignon in 1998
corresponded with the House specimen in morphol-
ogy, and clustered with other isolates of P. viticola
in phylogenetic analyses (Mostert et al., 2000). This
specimen was selected as neotype and deposited in
the herbarium of the Plant Protection Research In-
stitute, Pretoria, South Africa (PREM 56460).

When they designated PREM 56460 as neotype,
Mostert et al. (2000) provided an emended descrip-
tion of P. viticola in which species delimitation was
primarily based on morphology of alpha-conidia
and conidiophores, cultural characteristics and
pathogenicity to Vitis. These characteristics formed
the basis for separating the various taxa of Pho-
mopsis on Vitis. Identity of each taxon was con-
firmed by means of phylogenetic analyses of the
nuclear ribosomal DNA internal transcribed spac-
ers (5.8S, ITS1 and ITS2) and the 5" end partial
sequence of the mitochondrial small subunit
(mtSSU). In this manner they presented a firm
concept on which other species in the genus can be
differentiated.

Both Taxon 1 and Taxon 2 are associated with
cane bleaching (Merrin et al., 1995; Phillips, un-
published data), but only Taxon 2 caused cane le-
sions and leaf spots in artificial inoculations (Mer-
rin et al., 1995; Mostert et al., 2000). In their study
of Phomopsis species on grapevines in Australia,
Merrin et al. (1995) found that Taxon 1 was widely
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Fig. 5. Conidia and conidiophores of Phomopsis species from grapevines. a. and b., P. viticola. c. and d., Phomopsis
anamorph of Diaporthe perjuncta. Scale bars = 10 pum.

distributed and common on grapevines. According
to Scheper et al. (1997), Taxon 1 causes delayed bud
burst while Taxon 2 is responsible for the more typ-
ical symptoms of excoriose. In a study of two vine-
yards in Portugal (Phillips, unpublished data), Tax-
on 1, although less common than Taxon 2, was fre-
quently encountered (Table 4). In contrast to these
observations, however, Mostert et al. (2000) rarely
encountered Taxon 1 and found it to be non-patho-
genic. Therefore, although Taxon 2 is established
as P. viticola, and this species is the main cause of
cane blight and leafspot, the pathogenic roles of the
other taxa have not yet been fully resolved.

352 Phytopathologia Mediterranea

The teleomorph of Phomopsis viticola

A certain amount of controversy has surround-
ed the teleomorph of Phomopsis viticola. Shear
(1911) described Cryptosporella viticola Shear as the
teleomorph of Fusicoccum viticolum and this name
has been applied to the teleomorph of P. viticola (e.g.,
Pearson and Goheen, 1994). Goidanich (1937) and
Pine (1958) considered F. viticolum synonymous
with P. viticola but, as explained above, this synon-
ymy has not been confirmed. Indeed, judging from
Shear’s description, the fungus he studied was clos-
er to Phomopsis Taxon 1 sensu Merrin et al. (1995)
than to Taxon 2 (P. viticola). Furthermore, it is now



Table 4. Frequencies (percentages) of Phomopsis taxa
reported from grapevines in Portugal, Australia and
South Africa.

Phomopsis taxa®

1 2 3 5
Portugal 18 73 9 0
Australia® 42 52 6 0
South Africa® 8 90 <1 <1

2 Taxon 1 = Diaporthe perjuncta, Taxon 2 = Phomopsis viticola,
Taxon 3 = undetermined species which is close to Phomopsis
ampelopsidis, Taxon 5 = undetermined Phomopsis species.
Note that Taxon 4 proposed by Merrin et al. (1995) is excluded
because it represents a species of Libertella.

> Data adapted from Merrin et al. (1995).

¢ Data adapted from Mostert et al. (2000).

generally accepted that teleomorphs of Phomopsis
spp. reside in the genus Diaporthe Nitschke (Weh-
meyer, 1933), thus casting further doubt on the va-
lidity of using the name C. viticola for the teleomorph
of P. viticola. One major difference between Crypto-
sporella and Diaporthe is that the ascospores of
the former are unicellular while in the latter they
are two-celled (Hanlin, 1990). It is possible that
Shear did not see the septum, or that his specimen
was immature. These doubts will remain until his
specimens can be located. Although Shear (1911)
also found a Diaporthe sp. on grapevines, he stated
that cultures derived from single ascospores gave
rise to a pycnidial fungus distinctly different from
F viticolum.

Several species of Diaporthe have been report-
ed on grapevines but they have rarely been con-
nected to their anamorphs. Because of the way in
which P. viticola was characterized, i.e., on the basis
of its association with Vitis, the anamorphs of
Diaporthe spp. on grapevines were assumed to be
P. viticola. While Diaporthe viticola Nitschke was
reported on V. vinifera in Germany and in Maine,
USA (Nitschke, 1870) and Diaporthe silvestris Sacc.
& Berl. on V. vinifera in Italy (Saccardo and Ber-
lese, 1885), the anamorph was not mentioned in
either of these reports and so their relationship to
P. viticola is not known. In his monograph of
Diaporthe, Wehmeyer (1933) did not study the type
of D. silvestris. However, Phillips (unpublished
data) found that Saccardo’s specimen of D. silves-
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tris in PAD (No. 228) is close to Diaporthe perjunc-
ta Niessl but this has to be confirmed. Grove (1937)
suggested that D. viticola is the teleomorph of P.
viticola, but he did not prove the connection be-
tween the two fungi. More recently, Scheper et al.
(1995) reported a Diaporthe sp. from grapevines
in Australia which they considered to be the teleo-
morph of P. viticola Taxon 1. Later, they (Scheper
et al., 1997; 2000) applied the name D. viticola.
Finally, Kajitani and Kanematsu (2000) reported
Diaporthe kyushuensis Kajitani & Kanematsu, the
teleomorph of P. vitimegaspora from grapevines in
Japan.

Phillips (1999) reported D. perjuncta from
grapevines in Portugal and this name was later
applied to collections of Diaporthe on grapevines
in South Africa (Mostert et al., 2000). In these two
reports and the one from Australia (Scheper et al.,
2000), the anamorph corresponded to Taxon 1 sen-
su Merrin et al. (1995). Moreover, in all three re-
ports good evidence to connect the anamorph to
the teleomorph was presented. The only difference
of opinion was the species name for the teleomorph,;
D. viticola or D. perjuncta. The specimen from Por-
tugal differed from the Australian collections only
in the length of the ostioles, while characters of
the asci and ascospores and of the anamorphs were
identical (Phillips, 1999). Wehmeyer (1933) consid-
ered D. viticola a synonym of Diaporthe medusaea
Nitschke since the ostiolar necks of D. viticola
sometimes become elongate. However, it is possi-
ble that his concepts are too restrictive, especially
as he did not take into account the characters of
the anamorphs. Mostert et al. (2000) found that
the morphology of the South African collections
correlated well with those from Australia, but the
perithecial necks were longer than in the Portu-
guese collections. However, on the basis of the phy-
logenetic analysis (as detailed above), the collec-
tions from the three continents could not be dis-
tinguished (Mostert et al., 2000). The differences
in neck length were not considered to be impor-
tant taxonomic characters (Phillips, 1999) since
this can be affected by the conditions under which
the perithecia are formed (Smit and Knox-Davies,
1989; Brayford, 1990; Yuan et al., 1995). In this
respect it is important to state that of the various
collections mentioned above, only those from Por-
tugal were formed under natural conditions in the
field; the others were produced under laboratory
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conditions at high humidity on segments of grape-
vine cane.

For all these reasons, and those discussed by
Phillips (1999), it seems that the only species of
Diaporthe reported thus far on grapevines is the
teleomorph of Taxon 1 and the name D. perjuncta
is suitable. Therefore, it is clear that the teleo-
morph of P. viticola has not yet been found. Al-
though D. perjuncta is self-fertile, many other spe-
cies of Diaporthe are not. It is possible that the
ability for P. viticola to reproduce sexually may
have been lost through extinction of one of its mat-
ing types (Linders and van der Aa, 1995).

One final point that should be made concerns
the superficial similarity between stromata of
Diaporthe and immersed sclerotia of Botrytis cine-
rea Pers. : Fr. on canes. This could lead to some
confusion in diagnosis of the disease.

Concluding remarks

When Phillips and Lucas (1997) showed that
M. flaccida is a synonym of F. aesculi and the an-
amorph of B. dothidea, the role of this fungus in
excoriose was once again questioned. Together with
the numerous reports of B. dothidea on many dif-
ferent woody hosts (Barr, 1987), the reports of it
on grapevines suggested that the fungus previous-
ly referred to as M. flaccida is the cause of excori-
ose. Furthermore, this was the fungus originally
associated with the disease (Ravaz and Verge,
1925), albeit under the name of Phoma flaccida.
Phillips (1998) confirmed the pathogenicity of B.
dothidea on grapevines and provided strong evi-
dence that it does indeed cause excoriose. There-
fore, it should be clear from data on the taxonomy
(Phillips and Lucas, 1997) and the pathology (Phil-
lips, 1998) of this fungus that excoriose is caused
by B. dothidea, not by P. viticola. However, the de-
veloping concept that B. dothidea is a species com-
plex (Pennycook and Samuels, 1985; Crous and
Palm, 1999; Phillips, 2000) and that at least two of
these species occur on grapevines with symptoms
of excoriose in Portugal has hampered progress to-
wards a full understanding of the disease.

The disease caused by P. viticola is different and
the name “Phomopsis cane blight and leaf spot” as
suggested by the American Phytopathology Socie-
ty (Pearson and Goheen, 1994) is suitable. Although
the concept of P. viticola has now been stabilized
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and is based on a valid neotype specimen (Mostert
et al., 2000), the remaining species and taxa re-
ported from grapevines are, however, problematic.
At present it is not possible to apply species names
to some of them, and their role as pathogens is still
questionable.
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