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In an examination of the type specimens of Cylimdrocladinm ilicicola and Its teleomarph Calonectria ilicicoln, two distinct
Cylindracladinm spp. were found, Furthermore, the Cilindrocladiion anamorph produced by the type culture from which Calonectrin
Hicicoln was onginally described, was identical bo the Cylindrociadium anamorph present on the bype of Calonectria crotalariae. This
suggests that Calmectria erobalarias s conspecific with the earlier described Calomectrig Hicicola, Culindraciadivm crakalariae can be
distinguished from Cylindrocladium ilicicola by its larger conidia and sphasropedunculate vesicles. However, the name Culindrocladium
erabalarive was never validly published due to the omission of a Latin deseription. Culindrocladivm parasiticum s therefore proposed as
a new name for Culindrocladinem erofelarine, and Calonectria ilicicoln showr as its teleomorph with Calonectria crofalariae as 2 synonym.
The teleomorph of Cylindracladium ticicoln is shown ta be Cilonectria purachros, with synonyms Calonectrin deidiniing, Cphimectria

puiggari and MNactrig abmormis,

The genus Cylindroeladiom Morgan, which has Calonectrin de
Mot teleomorphs, includes more than bwenty species (Crous,
Fhillips & Wingfield, 1991; Peerally, 1991), Of these,
Cylindrocladin crotalariae (Loos) Bell & Sobers is especially
well-known for causing peg, pod and root necrosis of peanuts
(Filer, 1970; Aragaki, Laemmlen & Nishijima, 1972; Nishijima
& Aragaki, 1973; Sobers & Alfieri, 1972; Milholland, 1974;
Peerally, 19746; Sobers & Littrell, 1974; Alfenas o al, 1979;
Kuhlman, Cordell & Filer, 1980). This fungus also infects many
other crops, and is widely distributed throughout the world
(Bell & Sobers, 1964; Sobers & Alfieri, 1972: Misonau, 1973:
Feerally, 1974b: Hwang & Ko, 1975; Hanounik, Pire &
Osbome, 1977; Griffin, Roth & Powell, 1978; Phipps, 1990;
Porter ¢f al, 1991}

In a recent review of Cylindroeladivm, Crous ¢ al, (1991)
indicated that the name Culindrocladien crotalariae s not
validly published. Furthermore, the Cylindrocladizon-anamorph
associated with the type of Crlomechria ilicicola Boedijn &
Reitsma has been illustrated with a vesicle morphology
(Boedijn & Reitsma, 1950) similar to that of Culindrocladiom
crotalariae. The aim of this study was to compare dried type
and other herbarium specimens as well as cultures of
Cylindrocladivm ilicicola (Hawley) Boediin & Reitsma and
Cylindrocladivon crotalarioe, and to describe the variation
present in these taxa. Comparisons were based on maor-
phalogical criteria of both the anamorph and the teleomorph
states, as well as their total protein banding patterns.

MATERIALS AND METHODS

Specimens and cultures of Culmdrocladium crobalariae and
Cylindrocladium licicola compared in this study are shown in
Table 1,

Single-conidial isolates of Culindrocladiom crofalaring and
Cylindrocladivim ilicicolr were sub-cultured on to camation-leaf
agar (CLA) (Fisher ¢t al, 1982; Crous, Phillips & Wingfield.
1992), incubated at 25 "C under nuv light, and examined after
7d. Differences have previously been ohserved in conidiom
and vesicle marphology of conidiophores occurring on water
agar and carnation leaves (Crous e al, 1992) and. therefore,
only materfal occurring on the leaves was examined. Perithecia
were examined before they became papillate and exuded
ascospores, as ascospores were found to become elongated,
multi-septate and atvpical once discharged. Perithecia were
placed for 212 h in 5% KOH and fixed for 12-24 h in 5%
glutaraldehyde. They were subsequently washed in H,O and
placed in a gelatin solution (125 g gelatin, 37:5 ml H,0, ¢-5
g phenol). Longitudinal sections (10-15 um) were made
through perithecia using a Leitz Kryomat 1703 freezing
microtome, Squash mounts were prepared in lactophenal
cotton blue as well as in 3% agueous KOH. All cultures and
sperimens examined were lodged at the National Collection
of Fungi, Pretoria (PREM).

Single-conidial isolates of Cylimdrocladiim erofalariae and
Culindrocladivm ilicicola 'were compared electrophoretically
using total soluble protein banding patterns, lsolates were
grown on 2% malt-extract agar IMEA), and four plugs of 7-
d-old cultures transferred to 500 ml Erlenmeyer flasks (& per
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Table 1. Cultures and dry specimens of Cplindrocladivn crotalinae and C, ilicieole sxamised

Dlate
Origin Satirge Collectar Accession no. isolated  References
C. eratalariae Beazil Euterpe eduiliz Mart. K, Rodriques PPRI 4527 1901 Present study
CE:,'EDH Crotalania C. A Loos IMI 35028 4% Loos (1950)
magyroides HB % K
Honduras Ceraigria R. M. Stover Tl 122262 1966 Present study
arirgua L
Indonesia. Bogor  Solermm K. B, Boedijn & CBS 190:50 1948 Boediin &
Hilrerasenn L. [ Reitsma Reitema {1950)
Talwan Clmmanadsmen M. | Wingfield PP} 4213 1991 Present study
kitrultivai Hayata
US.A, Carcfina Cizsais riamninfolia Vahl C. 5. Semer PPRI 4528, 4531 1991 Present study
5.4 Flonda Indigaferi hirsuta L . El-Ghalt PPRI 4520 12491 Present study
LI5A, Georgla Arachis Jagognea L. D, K. Bell IMI 264340 1952 Present stuchy
L5A. Hawati Acacin kaa AL Gray M, Aragaki ATCC 24023 1970 Aragaki g al (1972)
LISA. Hawail Caricie paapayn L Bl Araggaki ATCC 24024 1970 Aragaki & al (19720
Lo Blawam AFp B vl Adaggakd Pkl 4= [Wert Prosbeid sdiuky
LEA. Hawall Hetoria forsterans Becc. L Aragaki PPRI 4518 14988 Present study
UZEA., Hawall Lesa coceimen Planch M. Aragaki PPRI 4530 1979 Present study
USA., Hawail Miarideoilln sp. M. Asagaki PPRI 4531 1987 Present study
US.A Hawali Medicage satioa L b Aragaki PPRI 4332 1931 Present study
USA A fupagaea M. K. Baute PPRI4321-4524 1991 Present study
LISA. Sall 0. T. Kelgsvald ATOC 32832 1975 Present study
U5 . ritmmbifalia 5. A Alflen ATCC 46133 1961 Alfierl & al, [1982)
LS. — b, K. Beute PPRE 4533 1231 Present study
LI5A. A, g . |. Griffin PPRI 4540 1941 Present study
C. iieteals Brazil, Bahia Eucaluptus sp. A C Alfenas PPRI 4151 1290 Crous o al. [1993)
Ireland fzr myuifalivee 1 H. C. Hawley IhAl Posaz 1912 Peerally (1975a)

isolate), containing 100 ml glucose-yeast extract broth (Zum-
petta, 1976), and incubated stationary for 7 d in the dark at
25%. Myeelium was harvested by suction onto Whatman No.
I filter paper and rinsed under vacuum with distilled water to
remove any residual medium, The mycelium was placed in a
100 m] beaker in an ice bath, and macerated with a Virtis 60K
homogenizer (Virtis Company Inc, Gardiner NY, US.A) in
0-1 m-Na,HPO -KH,PO, lysing buffer (pH 7}, and miaintained
overnight at 10% The extract was centrifuged at 10000 ¢ for
7min at 4% the supernatant decanted, and dialysed against
de-ionized H,O at 10° The dialysed supernatant was freeze-
dried, and stored under vacuum.

Freeze-dried proteins were resuspended in 05 ml lysing
buffer, and the concentrations determined using the Bia-Rad
protein assay kit {Bio-Rad, California, US.A) For electro-
phoresis, protein extracts were mixed in equal amounts with
sample buffer (2 ml 75% glyeerol, 4 ml 10% SDS, 25 ml Tris-
HCl pH &8, 1ml l-mercapto-ethanol, 02 ml 0:25% wiv
bromophenol blue, made up to 10 ml with distilled H,0), and
placed at 100 for 3'min. Sixty pg ml™" of each sample was
layered onto a 12% PAGE gel, A rainbow protein molecular
weight kit (Amersham International, Buckinghamshire, Eng-
land) was used to provide standard reference proteins, Buffer-
soluble proteins were separated (Laemmli, 1970) on a
discontinuous sodium dodecyl sulphate—palyacrylamide gel
electrophoresis (SDS—PAGE) system buffered with 0'1 m Tris-
HCl {pH 6:5—8-8). Gels were run on a Hoefer SE 6000 (Hoefer
Scientific Instruments, Tokai, South Africa) vertical slab
apparatus at a constant current of 10 mA gel™ at 10® and
stained with 10 g I™* Coomassie brilliant blue,

RESULTS AND DISCUSSION

Twao holomorphs are considered in this study, These are
Calonectrin crotalarine Bell & Sobers with its anamorph
Culindrecladiume crotalarioe, as well as Calorectrin licicaln, the
reported teleomorph of Cylindepclediun iicicala

Total pratein electrophoresis

In this study, eleven isolates of Culindrocladium crotalariae
were compared by means of their total protein electrophoresis
banding patterns. Although these isolates were collected from
diverse hosts and geographic locations, they were found to
have similar banding patterns. These similarities included
three distinct bands in the vicinity of 69 kDa, one at 46 kDa,
and one bebween 30 and 21-5 kDa (Fig. 1).

Results also showed that total protein electrophoresis
banding patterns of isolates of Culindrocladion crofnlariae were
consistent with similarities in vesicle, conidium and conidio-
phore morphology in these isolates. Morphologically, these
isolates were all characterized by having 3-septate comidia
(456290} % (45)-6—(7) um, and sphaeropedunculate vesi-
cles {Snell & Dick, 1957). Carrelation of protein electrophoresis
banding patterns with cultural and marphological observations
is well-documented for Culindrocladinn (Alfenas ef al, 1991;
El-Gholl et al. 1992; Crous, Alfenas & Wingfield, 1993; Crous
ebal, 1993; El-Gholl ¢ al, 1993) as well as for many other
fungal gerera such as Candids Berkhout (Shechter, Landau &
Dabrowa, 1972), Armillaria (Fr) Staude (Lin, Dumas &
Hubbes, 1989) Gremmueniells Morelet (Petrini ¢ al, 1959),



P. W. Crous, M. |. Winghield and A. C. Alfenas 8o
MW 1 2 3 4 5 ] 7 b 9 10 11 12

kDa
2o
974
]
46

0 T

o & =

g ni
21.5

8 FT
43 -Ei o
Fig. 1. Protein SD5—FAGE banding patterns. Lanes T-11: Calonectria ilicicols steains ATCC 46133, CBS 190-50, PPR] 4522, PPRI 4529,

PPRI 4524, ATCC 32832, PPRI 4213, PPRI 4540, PPRI 4527, PPRI 4533, PPRI 4541 Lane 12; Calowecivia pyrochron PPRI 4151,
Molecular weights (MW, are given in kilodaltons, while data pertaining to the isolates are given in Table 1

Table 2. Marphological characteristics and host mnge of Calonsctrin (ligicola

e MR T

Conidia Ascospices Vesicles
Sep- Bep- Width
Diimensions {pm) fation  Dhmensions (i) taHon  fuml  Shape Host Adtession no. Reference
G598 = & T I3-01x &9 I-3 T=5 Clobas= Crodnlieeias M1 35028 (typel Loz (1950)
gy s
AP=00 x4 5-0 [I=3  A8-8Tx5-7 [=[3) 5=B Glokas= Snlamsine fudweosin RS 130-50 Boadijn & Fpeitsma,
(1953
A5-TH x 5= -3 — — 7=11 Sphesropedunculate Salamum tuberosen CES 19050 Present study®
BE-0F w57 =3 M58 =48 143 013 Globose to subglobose Aracivs hypogas Il Ze4540 Bell & Sobers 11968}
SH-T0T X 5T (T3 29-39x6-8 1= 13 Globoe — —= Alflert of al 11982)
Txe [I=3 d5x5 & 1 Clebose Chiricar papair ATCC 24024 MNishilima & Aragaki;
(1975
5005 x 4-& =3 22-52 w355 1-3 6-18 Globome Wiecinizim -— Milkoltand (1974
corpmbosim
Go-108 = Bx 7 {1=3 J1=0Zxbd-f 1-3 &-13  Globose to subplobose e =3 Peurally (19744
G037 % 5 58 {13 3042 ¥ 453 1=3 &1t Sphaeropedurculate A, hypogeen ATCT 2552 Present  stdy®
E3-PE M 5D 3 2545 % 50 i 710 SP]'I:IEI:an‘t\.Ir-EI.llir[‘ A ispagiea FPRI 3523 Present study
SE-B5 W 3-6] = — 1<(3r 7-9  Sphaeropedunculate A Dy BPRI 4513 Present study
45-78w 5-7 -3 SE-EEx5- 1431 7-12 Sphaeropedurculate Cirepstimadetitin PPRI 4213 Present study
Lt
5581 %56 i S LS e 1-{3)  7=1¢ Sphoeropedunculate Cissg - phowrdifuli PPRI 4180 Present study
F4-BF G- [0 F s N L i 1-{31 '&=10  Sphaeropedunculate Erlprpd eelnlis PPRI 4527 Present study
55-73 W 58 (I3 50-47 x:5-0 1<431  7-1¢ Sphaeropedunculate Tndigafene hirsictu PPRY as29 Present: study
5080 ¥ 56 B = 7= Sphaeropeduncislate Bittirda hurniirs FFRI 4511 Present study
BO-E0 = 5T (I3 50-50x 5-6 1=i37  7-10  Sphaeropeduncilate Aot ket ATCE 24023 Present study
TR0 % 57 [T A1-Sixgi-d I-i31 7=10  Sphaeropeduncidate Mo saficn PPRI 4532 Fresent: study
6183 % 57 (L4 30-55 x 5 1-3  7=10  Sphaeropedunculate Liwn poccnet PPRE 2530 Present shudy
57-TH X 4 5-a (I-3 — = 7=10  Sphasropeduncilate -— FERL 2332 Fresent study

* Al determinations in this study made en camation-leaf agar. Conidia and vesicles examined after 7 d at 25 under near-ultravialet light. Perithecia

examined before ascal dehiscence and scospore discharge,

Leptostroma Fr. (Sieber-Canavesi, Petrini & Sieber, 1991) and
Pichia Hansen (Kurtzman, 1992).

The type culture of Caloneciria ilicicola (CBS 190-50) was
morpholagically indistinguishable from isolates of Calonectria
erofalariae. Furthermore, it had a similar protein banding
pattern to that of other isolates of Calonectria crotalariae (Fig,
1). This suggests that Calorectrin motalariae and Calanectria
ilicicaln are conspecific, and that Calonechria ilicicola is not the

teleomorph of Cylimdrocladicen ilicicola, but rather of Cylindro-
eladivem crotilariae. Banding patterns of isolates of Culindro-
cladiven crabalaviae were, however, distinct from that of an
isolate (PPRI 4151} morphologically similar to the dried type
specimen of Cylindrocladinen ilicicola (Fig, 1), Protein banding
patterns as well as morphological characteristics (Tables 2, 3),
therefore, support the contention that Cylimdracladion crof-
larige is distinct from Cwlindrocladinn ilicicola,
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Table 3. Morphological characteristies and host range of Cadornctrin purochroa

&9z

Conidia Ascospores Vesicles
Sep- Sep-  width
Dimensions (um]  tation Dimensions (um}  tation (um) Shape Host Acoession fo Reference
37568 % 4-5 (13 — —_ 5-11  Clavate N aquifalivm ] 76542 (byped  Peerally (1974a}
A0fil) % 35 3 B5-70 X 5—&F 3 &=10  Clavate Laurus wabilis I8l 299915 Brayford &
Chapman (1987}
A5G % 45 (T3 30-45 % 4:5-5 1-3) 5=10 Clavate to spathulabe  Eucalyphies sp. PPRI 4151 Present study*

= All determinations in this study mads on carnation-leaf agar. Conidia and vesciles examined after 7 d at 25" under near-ultraviolet light. Perithedia

examined before ascal dehiscence and ascospore discharge.
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Fig. 2. Calovedtria ilicicols and its anamorph  Culimdrocladisem
parasiticnrm. Bar, 10 um. A, Vesicles and macroconidiophore: B,
macroconidia; C, asci and ascospores {redrawn from Boedijin &
Reitsma, 1950): D, micraconidiophore and microvesicle; E. micro-
conidia (CBS 1905 on CLA)L

Cylindracladivm crotalariae

Petch (1917) described Cercosporelln thene Petch as a new
species from spots occurring on leaves of Camellin sinensis
Kuntze. Loos {1950) collected and described the teleomorph
of this fungus as Crlovectria thene Loos. This author also
collected a second Calonectria sp. from Crotalaria anagyroides
HB. & K. which could be distinguished From Cercosporelln
theae by perithecial colour, ascospore dimension, host range,
and the presence of a terminal globose vesicle on the stipe of
the Culindrocladivm anamorph. As Loos (1950) failed to
provide a Latin diagnosis when he described the fungus from

Crotalaria anagyroides as Cercosparella theae var. crolalariae
Loos, the name is invalid. In this paper. Loos (1950 alse
commented on the similarity between this species and others
ﬂ1'h"r"'|"l im r"'l-“-‘I' ot r_'l.-\. t, 1! _'

Subseguently Bell & Sobers {196&} provided a new
combination Culindrocladium crotalariae (Loos) Bell & Sobers,
citing Candelospora thear (Petch) Wakefield ex Gadd var
crabalarine Loos as the basionym. In the CMI description of
Cylimdrocladinm crotalarine (Loos) Bell & Sobers, Peerally
(1974 Ity regarded Cercosporelin theae Petch to be the basionym
of Cylindrocladium crotalarige. As there is no valid basionym
for Cwlindrocladium crotalorine, Rossman (1983} did not
acknowledge the combination Culindrocladivm crotalariae
{Loos) Bell & Sobers. This view is accepted in the present
study, and a new name should therefore be provided for
Culindrocladivem crotaliriae (Loos) Bell & Sobers.

Cylindrocladium parasiticum Crous, Winghield & Alfenas
sp. nov, Cereosporelly Hheae Petch var. rrotalariae Loos,
Trans. Br. mycel. Soc. 33: 17 (1950). nom. impal,

Candelospora theae (Petch) Wakefield ex Gadd var. erofalarioe
Loos, Monographs of Hie Tea Production in Cewlon No. 2,
Tea Res. Inst. Ceylon, pp. 59-60 (1950), swom. inoal.

Cylindrocledivm crotalaniae (Loos) Bell & Sobers, Plutopnthalogy
56: 1364 (1966}, nom. illegik.

Macrocanidiophorn. septatuen,  hyalinum,  berminans  In vesicula
sphaeropedunculata, (64-8-{12) um diam.: rami primarii non septabi
aut raro T-sephati, (186-19—{25) x (4)-4-5-(5) wm: rami secundaril
naon septati aut raro 1-septati, (E1-145—20) x (4}-4-3~3) pm; rami
tertiarii non septati, (9-12—{14)x (4}—4-5—5) pm; phialides doli-
iformes usque ad reniformes, hyalinae, non-septatae, (9—-12-5-17}
w445} um. Conidia cylindrica; hyalina, (1)=3-septata, utringue
rotundata, (45162490} ® (4-56-7) um. Temperies ad crescendum
necessaria: Minima temperies super 87 maxima temperies infra 35%;
optima temperies 257, Chlamydospora complexa numerosa.
Mieraconidiophora septatum, hyalinum, terminans in vesicula sphaero-
pedunculata, ($-5-6) um; rami primarii non seplati (19}-21-4{28)
® 3-5-(4) pm; rami secundarii non septati (10}-12-{15) = {3}-35-{4}
pirs, Phialides, binae quaternaeque agpregatae. ¢ terminali extrémitate
ullorum ramorum exorirt possunt; phialides cylindricae. hyalinae, non
septakae, (100-15-19) x {3}=3:5~(4) ym. Comidiz cylindrica. hyalina.
1-septata ulringue oblusa. (18}-30-47) x 5-{&5) pm,

US.A : Georgin, Arachidss lypogaeae, D, K. Bell. 1982, IMI 264540,
haolabypus.

Macroconidiophores septate, hyaline, terminating in a sphaero-
pedunculate vesicle, (6H-8-{12} um diam.; stipes (1201175
~{240) um long; primary branches non-septate or rarely 1-
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Fig. 3. Calonectria ilicicoln and its anamorph  Culindrocladium
pavasificun, A, Conidiophore: B, vesicles; C, conidia; D, chlamydo-
spores on CLA (ATCC 32832); E, ascospores (bar, 10 pm); F, vertical
section of a perithecium (ATCC 46133, bar, 20 um).

septate, (16}-19—25) % (dj=4-5~(5) pm: secondary branches
non-septate or rarely I-septate, (11)-14-5~(20) % (4)-4-5-(5)
pm; tertiary branches non-septate, (9—12-{14) x {4)-4-5-(5)
pn, Phialides elongate, doliiform to reniform, hyaline, non-
septate, (9-12-5~{17) » (4}-4-5 pm. Conidia cylindrical, hya-
line, [1}-3-septate, rounded at both ends, (45)-62~(90)
KA 5647 pm. Temperabure requirements for growth Mini-
mum Eemperature above 8% maximum temperature below
35%; optimum temperature 25° Celony colour on MEA after
7.d at 257 salmon-buff. Chlandospere complexity extensive,

Microconidiophares septate, hyaline, terminating in a sphaero-
pedunculate vesicle, (4}-5—{&) pm diam.; primary branches
non-septate, (19)-21—26) ® 3:5-{4) um; secondary branches
non-septate, {100=12-(15) % (3}-3-5—4) pm.  Plialides  arise
from the ends of branches, in groups of 2-4: phialides
cxlindeical, hyaline, non-septate, (101519} % (3)-3-5—{4)
um. Collarettes present. Conidia cylindrical, hyaline, T-septate
with obtuse ends, (16-30-{47) % 5-(6°5) pm.

Calonectria ilicicola and Calonectria crotalariae

The name Calaneclria ilicicoln Boedijn & Reitsma (1950) was
established for an isolate collected from potatoes in Java. Asc
are described as club:shaped and 100140 % 16-18 um, with
ascospores 1-{3)-septate 38-57 x 5-7 pm (Boedijn & Reitsma,
1950}, These measurements are similar lo those given by Bell
& Sobers (1966) for Calowectria crofalariae, being 95-138

B33

Fig. 4. Calonechrin ilicicels and its anamorph  Cplindrocladiven
pitrasificunn, A, Vesicles, conidia and ascospores (IMI 164540 on
PSA); B, wvesicles, conidla and ascospores [IM] 122262 on FDA)
(bar, 10 )y C verbical section through a perithecium {IMI 122262)
(bar, 20 pm); D, estiolar region of a perithecium (04 122262] (bar, 10
e,

% 13-19 pm with 1-{3)-septate ascospores 34-58 % 63-T8
um (Bell & Sobers, 1968),

In this study, we induced the type culture of Calomectria
ilicicole (CBS 190-50) to sporulate on CLA (Fig. 2) The
resulling anamorph  formed  sphaeropedunculate  vesicles
identical to those accepted for Cylindrocladium -parasiticom
(Bell & Sobers, 1966) (Figs 2, 4). Conidial and vesicle
morphology was also similar to thal of other isolates of
Culindrocladioms parasificirs (Table 23, and distinct from that of
the type of Cylindrocladiven dicicoln (Table 3). Thus Calonectria
tlicicoln is not the teleomorph of Culindrocladium ilicicoln,

Furthermore, morphological similarities between the type
of Calonectria ilicicoln Boedign & Reitsma (1950] (Fig, 2) and
isolates of Calowectrin crofalarine Bell & Sobers (1968) (Fig. 30,
as well as their protein banding patterns (Fig. 1), indicate that
these bwo names have been given to the same fungus.
According to the Intermational Code of Botanical Nomencla-
ture (Art, 11:3), the name Calomectria licicoln Boedijn &
Reitsma (1950), which was described 16 yr before Calonectria
cratalarine Bell & Sobers (1960} (Fig. 4 AL has priority. These
similarities therefore justify the Following synonymy.
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Fig. 5. Calanectria pyrochron and its anamorph  Cufiedrocladion
iicicola, A, Conidiophore; B, vesicles; € conidia; D, ascospores {PPRI
4151} E, ascaspores (PC, Calonectvia pyrochraa, typel; F, ascospores
{FH, Nectria abnormis, isobype): G, ascospores and broken ascus (FH,
Ophiorecteia puiggarii, typel (bar, 10 pm

Calonectria ilicicola Boedijn & Reitsma, Reinmwardbn 1. 58
(1950},

Calonectria theme Loos wvar, crotalarice Loos, Trans. Br.
mgcal, Soc. 330 18 (19500

Calowectria crotalarice (Loos) Bell & Sobers, Phytopnthology 56
1364 (1966).

Anamorph:  Cylindrocladivm  parasiioon Crous, Wingfeld
& Alfenas sp. nov,

[solates of this fungus are homothallic. producing orange to
red perithecia, 300-500 pm high, 280-400 pm wide, which
have a fairly warly outer layer, and a periphysate ostiolar
region. Perithecia burn a blood colour in 3% KOH. Asc are
clavate, long-stalked. eight-spored, 90140 x 12-19 ym,
Ascospores are fusoid to falcate, 1-septate, slightly or not
constricted at the septum; (30)-45-(05) % [4-5)-5-5—(6"5) pm,
Ascospores: are primarily I-septate before ascal dehiscence,
but can eventually develop up to three septa,

Cylindrocladium ilicicola

In the frst comprehensive treatment of Cylindrochadiim,
Boedijin & Reitsma (1930) included seven species. Amongst
these was Culindrocladium licicola (Hawley) Boedijn & Reitsma
which was proposed as a new combination for Candelosporn
ilicieoia Hawley apud Rea & Hawley. An examination of the
type specimen of Culindrocladinn tlicicola (M1 76542) showed
condidia to be (1)-3-septate, 37:5-68 % 4-5 pm, with clavate
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to spathulate {widest below the middle) vesicles (Table 3)

These are distinet from those of Culindrocladium parasiticim
{Table 2).

The teleomorph of Cylindrocladium ilicicola

In showing that the name Calomectrin ilicicala refers to the
teleomorph of Cylindrocladivm parmsiticun:, a problem arises
regarding the correct name for the teleomorph of Culindra-
cladiven ilicicoln, Rossman (1979} re-examined the type
specimens of Calonectria pyrochrar (Desm.) Sace. and Calomectria
daldimiana de Not., and subsequently synonymized the latter
species with Calonectria pyrochroa, Furthermore, Calonechria
pyrochroa was proposed as teleomorph of Culindrocladivm
ilicigola, with seweral other species names being listed as
syhionyms (Rossman T983)

The teleomorph associated with Cilimdrocladinm ilicicola
(PPRI 4151} {Fig. 5), was found to be similar to that on the
type of Calonectria purochroa (Fig. 5 (lodged in PC, France).
Ascospores were 1-{3)-septate in voung perithecia, becoming
primarily 3-septate in older perithecia, being (28)~45-(6¢)
® (4:5}-5-5—6'5) um, The name Calonectria pyrochron therefore
represents the teleomorph of Culindrockadium dictcola (Roseman,
1979, 1983). However, all the synonvms of Calonectria pyrochron
as listed by Rossman (1983} are not recognized. Calonectria
spp. that have been described with Culindrecladim: anamorphs
will be treated elsewhere: Those described in the absence of
anamorphs, are treated below. These include Calonectria
daldiniana, Ophiomectrin puiggarii Speg., Nechrin almormis P,
Henn., Nectrin legiomineon Rehm. and Colonectrin indisiat
Seaver,

Rossman (1979) stated that Calomectrin daldiniona (bvpe in
RO, Ttaly) has ascospores that are 4661 % 5-6 wm, 3-sephate,
'hyaline to slightly yellow with age, generally loose in the
ascocarp’, The fact that only older ascocarps were present,
explains why only 3-septate ascospores were observed.
Calowectria daldinana is, therefore, a synonym of Calosectrin
ot

The bype material of Nectric almermis (lodged at Farlow, FH)
(Fig. 5) was examined and found to have ascospores which
were 28-53 % 35-5 um in size, larger than the published
deseriphion 30-40 % 785 pm (Hernings, 1897}, Part of the
type lodged at the Botanischer Garten und Botanisches
Museum, Berlin (B) was destroyed during the war, and the
material lodged al Farlow (presumably isotype) is, therefore,
the only material left representing this collection. Ascospore
dimensions and septation support the conclusion that this
collection is a synonym of Calonectrio myrochroa,

A collection of Ophivmeckria puiggarii lodged at FH fex type)
was examined, and found to have I-septate ascospores,
3553 x 4—6 um in size (Fig. 5). This confirms that it is a
synonym of Calonectria pyrochrea (Fig. 5).

The bype of Nectrin legminten (Fig. 8) has been studied by
numerous workers. Although the teleomorph is similar to
Calonectria pyrochron as suggested by Rossman (1983), an
examination of the anamorph material found conidia to be
3—t-septate, 4561 % 5-6 um. The anamorph, therefore, is
distinct from Cilindrocladtum ilicicola, which suggests that the
synonymy proposed by Rossman {1983) is nol correct, It is
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possible that the name N. legwminum is applied to the
teleamorph of an as yet undescribed Cylindrocladium sp.

Calomectria indusiale has been listed as a synonym of
Calonectria purochron (Rossman, 1979, 1983). Based on the
large asci and ascospores, it is unlikely that this collection
represents a synonym of Calomectria pyrochroa. Calomectria
indusiata will therefore be discussed in a separate paper
dealing with Culindrocladiom spp. and their Calonectria
teleomorphs. The following names are recognized as syno-
nyms of Calonectria purochroa:

Calonectria pyrochroa {Desm.) Sacc., Michelia 1: 308 (1878),

Nectria pyrochron Desm., PL Crupt, France ed. 2: 372 (1858);
Bull. Soc. Bot. Fr. 4: 998 (1857).

Calonectria daldiniana De Not, Comment. Soc. Crittogam. Jlal.
2:477 (1887},

Ohwhiowectria puigenrii Speg., Bol. Acad. Nac. Ci, 11: 532 (1889),

Meetria abugrmis P. Hennings, Hedtoigia 36: 219 (1897),

Armamorph:  Cylindrocladium  ilicicola  (Hawley) Boedijn &
Reitsma, Reimoardiia 1: 57 (1950).

Based on morphological and electrophoretic comparisons of
type specimens and cultures, this study has clearly shown that
Culindrocladiom ilicieola is a species distinet from Cylindro-
cladivwm parasiticuns. These results also indicated that Cale-
nectrin pyrochroa is the correct teleomorph of Culindrocladiim
tlicicoln. Furthermore, Calonectria ilicicoln was shown to be the
teleomorph of Cidindrocladiim parasiticom,

Results obtained in the present study support the
observations of El-Gholl & al {1992}, that differences in
soluble protein electrophoresis profiles of Cylindrocladivm
isolates compare Favourably with differences in vesicle,
conidium and conidiophore morphology. It can be concluded,
therefore, that as found for other genera (Lin o al, 1989;
Petrini of al, 1989; Sieber-Caravesi ¢f al, 1991; Kurtzman,
1932}, protein banding pattems also support current species
concepts in Cylindrocladiim,

Subsequent to the incorrect assignment of Calonectria
thcicole to Cylmdrocladinm ilicicola by Boedijn & Reitsma
(1950), there has been considerable confusion regarding the
species concepts for Cylindrocladivem iVacole and  Culindro-
cladivent crofaladiae, We have found o this study that
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Calonectria crotalariae is a synonym of Calonectria ilicicola. The
synonymy of Calomectria erofalarice as well as the invalid
description of Cylindrocladinm crotalariae, has left us with no
option but to provide the new epithet, Culindrocladinm
parasibicum for the important pathogen previously known as
Cylindrocladium crotalariae. Although this might be considered
urfortunate by some plant pathologists. it will avoid confusion
in the future. Moreover, the recent description of a
Culindrocladinm species closely resembling Culindroclafivm
parasiticon (Crous ¢f al, 1993) has also demanded a more
clearly defined species concept for the latter fungus,

We thank the curators of the various herharia eited for
placing dried specimens and cultures at our disposal. Drs G.
I. Samuels and A.Y.Rossman (NBI Beltsville, Maryland
USA) M. Aragaki (Hawaii University, Manpa, USA) N,
E-Gholl (Flonda Uepartonent of Agncullure, Honda, US4,
D. Hutton (Department of Primary Industries, Queensland,
Australia), M. K. Beute (N. Carolina University, US.A.), and
G.]. Griffin (Virginia Polytechnic Institute & University,
USA) are also gratefully acknowledged for providing
Cylindrocladium cultures used in this study,
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