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Cylindrocladium parasiticum sp. nov., a new name for
C. crotalariae
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In an examination of the type specimens ofCylindrocladiul11ilicicola and its teleomorph Calonectria ilicicola,two distinct
Cylindrocladiul11 spp. were found. Furthermore, theCy/indrocladiu.m anamorph produced by the type culture from whichCalonectria

ilicicola was originally described, was identical to theCylindrocladiul11 anamorph present on the type ofCalonectria crotalariae. This

suggests that Calonectria crotalariae is conspecific with the earlier describedCalonectria i/icicola. Cyfindrocladium crohdariaecan be

distinguished from Cylindrocladium ilicicola by its larger conidia and sphaeropedunculate vesicles. However, the nameCylindroc/adiutl!

crotalariae was never vaJidly published due to the omission of a Latin description.Cylidrocladillnl parasificu.m is therefore proposed as

a new name for Cy/indrocladium crotalariae, and Calonectria i/icicola sho~n as its teleomorph withCalonectria crofalariae as a synonym.

The teleomorph ofCylindrocladiutl! ilicicola is shown to be Calonectria pyrochroa, vvith synonyms Calonectria daldiniana, Ophionectria

pl/iggarii and Nedria abnormis.

The genus CylindrocladiumMorgan, which hasCalonecfriade
Not. teleomorphs, includes more than twenty species «(rous,
Phillips & Wingfield, 1991; Peerally, 1991). Of these,
Cylindrocladitln1crofalariae(Laos) 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, 1974b; Sobers & Littrell. 1974; Alfenas ,Ia/" 1979;
Kuhlman, Cordel! & Filer, 1980). This fungus also infects many
other crops, and is widely distributed throughout the world
(Bell & Sobers. 1966; Sobers & Alfieri, 1972; Misonou, 1973;
Peerally, 1974b; Hwang & Ko, 1975; Hanounik, Pire &
Osborne, 1977; Griffin, Roth & Powell. 1978; Phipps, 1990;
Porter ,I

"/"
1991).

In a recent review ofCylindrocladillm, Crous et a1. (1991)
indicated that the nameCylilldrocladiumcrofalariae is not
validly published. Furthermore, theCylindrocladiwnanamorph
associated with the type ofCaloneclria i/ieicolaBoedijn &
Reitsma has been illustrated with a vesicle morphology
(Boedijn & Reitsma, 1950) similar to that ofCylindrocladillm

crotnlariae.The aim of this study was to compare dried type
and other herbarium specimens as well as cultures of
Cylindrocladiwl1 ilicicola (Hawley) Boedijn & Reitsma and
Cylindrocladiwn ero/alariae,and to describe the variation
present in these taxa. Comparisons were based on mor-
phological criteria of both the anamorph and the teleomorph
states, as well as their total protein banding patterns.

MATERIALS AND METHODS

Specimens and culturesof Cylindrocladium crotalariae and
Cylindrocladiwn i/icicolacompared in this study are shown in
Table 1.

Single-conidial isolatesof Cylindrocladiwn erotalariaeand
Cylindrocladiumilicicola"veresub-culturedon to carnation-leaf
agar (CLA) (Fisher,t a/., 1982; Craus. Phillips & Wingfield,
1992),incubated at 25O( under nuv light, and examined after
7 d. Differences have previously been observed in conidium
and vesicle morphology of conidiophores occurring on water
agar and carnation leaves (Crousef al., 1992) and, therefore,
only material occurring on the leaves was examined. Perithecia

were examined before they became papillate and exuded
ascospores,as ascospores \.verefound to becom; elongated,
multi-septate and atypical once discharged. Perithecia were
placed for 2-12 h in 5 % KOH and fixed for 12-24 h in 5 %
glutaraldehyde, They were subsequently washed in H20 and
placed in a gelatin solution (12'5 g gelatin, 37'5 ml H20,0'5
g phenol). Longitudinal sections(10-15 ~m) were made

through perithecia using a Leitz Kryomat1703 freezing
microtome. Squash mounts ;,vere prepared in lactophenot
cotton blue as well as in 3 % aqueous KOH. All cultures and
specimens examined were lodged at the National Collection
of Fungi. Pretoria (PREM).

Single-conidial isolatesof Cylindrocladiumcrotalariae and
Cylindrocladium ilicicola were compared electrophoretically
using total soluble protein banding patterns. Isolates were
grown on 2% malt-extract agar (MEA), and four plugs of 7-

d-o!d cultures transferred to500 ml Erlenmeyer flasks(6 per
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Table 1. Cultures and dry specimens ofCylindracladl:.im crolalariaeand C. ilicicola examined

Date
Origin Source Collector Accession no. isolated References

C. crota/ariat Brazil Eu/ape tdullsMart. K. Rodriques PPRI4527 1991 Present study
Ceylon Cro/alaria C A Loos IMI35028 1949 Loos (1950)

anagyroidesH.B. & K.
Honduras Cemtonia R.M,Stover IMI121261 1966 Present study

siliqWl.L.

Indonesia, Bogar Solamlln K. B. Boedijn & CBS 190'50 1948 Boedijn &
tuberoslHtrL. J.Reitsma Reitsma (1950)

Taiwan CinnamomwI1 M. J. Wingfield PPRI4213 1991 Present study
kanahirai Hayata

USA., Carolina CiS5/./5rhombifoliaVah1. CS.Semer PPRI 4516. 45;;1 1991 Present study
U.S.A., Florida indigofera hirs:.ilaL N. El.Gholl PPRI 4519 1991 Present study
U.sA, Georgia Arachis hypogaeaL D. K. Bell IMI264540 1982 Present study
U.s.A, Hawaii Acacia kaaA Grey M.Aragaki ATCC 14023 1970 Aragakiel al. (1972)
USA. Hawaii CanCIJpapaya L. M.Aragaki ATCC 24024 1970 Aragaki el a/. (1972)
Lj_:)t\, j

l,J",';.lii Lmy.'1:1 ~p ivl. ':\!'-'b,\ki i'i',..:j..j.'_j 1901 i'i Lot:;i! ~Luci:,

USA, Hawaii Howeia forslnrma Becr. M,Aragaki PPRI4528 1988 Present study
USA. Hawaii Lua caccilltaPlanch M.Aragaki PPRI4530 1979 Present study
USA. Hawaii Mandwilla sp. M.Aragaki PPRI 4531 1987 Present study
USA. Hawaii Medicaga sati~'aL. MAragaki PPRI 4532 1981 Present study
USA A. hypogaea M, K. Beute PPR14521-4524 1991 Present study
USA Soil D. T. Krigsvold A TCC 32832 1975 Present study
USA C. rhombifolia S.AAlfieri ATCC 46133 1981 Alfieri et al. (1982)
USA MK.Beute PPRI4533 1991 Present study
USA A. hypogata C.l. Criffin PPRI4540 1991 Present study

C. ilicicola BraziL Bahia Ellcalyptus sp. ACAlfenas PPRI 4151 1990 Crous et al. (1993)
!reland !lex aquifa/ium L. H. C. Hawley IM176542 1912 Pem!!y (I974a)

isolate), containing 100 ml glucose.yeast extract broth (Zum-
petta, 1976), and incubated stationary for 7 d in the dark at

25°. Mycelium 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 ml beaker in an ice bath, and macerated with a Virtis 60K
homogenizer (Virtis Company Inc., Gardiner NY, U.s.A.) in
0-1 M-Na,HPO,-KH,PO, lysing buffer (pH 7), and maintained
overnight at 10°. The extract was cenhifuged at 10000g for
7 min at 4°, the supernatant decanted, and dialysed against
de-ionized H20 at 10°. The dialysed supernatant was freeze-
dried, and stored under vacuum.

Freeze-dried proteins v,ere resuspended in 0'5 ml lysing
buffer, and the concenhations determined using the Bio-Rad
protein assay kit (Bio.Rad, California, U.s.A.). For electro-
phoresis, protein extracts were mixed in equal amounts with
sample buffer (2 ml 75% glycerol, 4 ml10% SDS, 2'5 ml Tris-
HCI pH 6'8, I ml 2-mercapto-ethanoL 0'2 ml 0'25%wlv
bromophenol blue, made up to 10 ml with distilled H,o), and
placed at 100° for 3 min. Sixty J.lgml-1 of each sample was
layered onto a 12 % PAGE gel. A rainbow protein molecular
weight kit (Amersham International, Buckinghamshire, Eng-
land) \vas used to provide standard reference proteins. Buffer-

soluble proteins were separated (Laemmli, 1970) on a
discontinuous sodium dodecyl sulphate-polyacrylamide gel
electrophoresis (50S-PAGE) system buffered with 0'1 MTris-
HCl (pH 6'8-8'8), 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-1 at 10° and
stained with 10 g I-I Coomassie brilliant blue.

RESULTS AND DISCUSSION

Two holomorphs are considered in this study. Theseare

Calorrectria crofalariae Bel! & Sobers with its anamorph
Cylindracladiwn crofalaril7e, as well as Calonecfria ilicicala, the

reported teleomorph ofCylindrocladiHnl ilicicaln.

Total protein electrophoresis

In this study, eleven isolates ofCylindraclndillnl crolalariae
were compared bymeans of their total protein eledrophoresis
banding patterns. Although these isolates were collected from

diverse hosts and geographic locations, theywere found to

have similar banding patterns. These similarities included
three distinct bands in the vicinity of 69 kba, one at 46 kDa,
and one between 30 and 21-5 kDa(Fig. I).

Results also showedthat total protein electrophoresis
banding patternsof isolates ofCylindrocladillnl cratalariae \vere

consistent with similarities in vesicle, conidium and conidio-
phore morphology in these isolates. Morphologically, these

isolates were all characterized by having 3-septate conidia

(45)-62-(90) x (4-5}-6-(7) ~m, and sphaeropedunculate vesi-

cles (Snell & Dick 1957). Correlation of protein eledrophoresis

banding patternswith cultural and morphological observations
is well-documented forCylimirocladiwtl (Alfenas et al., 1991;

EI-Gholl eI nl" 1992; Crous, Alfenas & Wingfield, 1993; Crous

et nl" 1993; EI-Gholl et al., 1993) as \Veil as for many other

funga! genera such as Cal1didt1Berkhout (Shechter, landau &

Dabrowa, 1972), Armillaria (Fr.) Staude (Lin, Dumas &
Hubbes, 1989) Gremt1lmiella Moreler (Petrini et al., 1989),



MW 2 ) 4 5 6 7 8 9 10 11 12

kDa

200

974

69

46

)0 ...

0

_.-. -.. -- ,...,. ..... - -
215

~~ail. ..a;. .,... -14.)
" .. _..

Table 2. Morphological characteristics and host range ofCa/onedria ilicicola

Conidia Ascospores Vesicles

5ep- Sep- Width

Dimensions (1J.ffi) tation Dimensiom;(IJ.ffi) tabon (!.1m) Shape Host

65-98x6 (l}--J 12-62 x 6-9 H H Globose Crolalariae

Imagyroid~s

49-69 x 4'5-6 (l)-J J8-57x S-; I-{J)
5-' Globose SiI'lmm: /uberos:mr

45-75 x 5-6 (l}-3 7-11 Sphaeropedunculate Solal1wl1 /uberoswl1

5B-I07x5-7 (I}-3 34-58 x 6-8 1--(3) 6-13 G!obose to subglobose Arachis hypogaea

59-I07x5-7 {I}-3 29-59 x 6-8 1-3 6-13 Globose

74x6 (I}-3 45 x5 1--(3) 11 Globose Carica papaya

50-95 x4-B (1)-3 22-52x5-8 H 6-18 Globose Vacci'lium

wry,,:boswl1

60-105 x 5 x 7 0)-3 31-62 x 6-8 1-3 6-13 Globose to subgIobose

60-77 x 5'5-6.5 (I}-3 30-42 x 4.5-5 1-{3) 8-11 Sphaewpedunculate A hypogaea

53-7B x 5-6 (l)-3 28-45 x 5-6 H3) 7-10 Sphaeropedunculate A. hypogaell

56-B5 x 5-6.5 (1}-3 H3) 7-9 Sphacropedunculate A. hypogaea

45-7Bx5-7 (1}-3 35-55 x 5-6 1--(3) 7-10 Sphaewpedunculate
CimrmlIO"''''''

kmrahimi

55-82 x 5-6 (I}-3 30-45 x 4.5-6 1-0) 7-10 Sphaewpedunculale Cissusrhombifolill

54-85 x 6-7 (I}-3 29-47 x 5-6 1-(3) 6-10 Sphaewpedunculale [ulrrpeed"lis

55-75 x 5-6 (I)-3 30-47 x 5-6 1-(3) 7-10 Sphaewpedunculate lndigofrm hirs,,/a

50-80 x 5-6 {I)-3 7-10 Sphaewpedunculate Rivi,ria humilis

6O-BO x 5-7 (I}-3 30-50 x 5-6 I-.(3) 7-10 Sphaewpedunculate Awcia kOI!

59-BOx5-7 (IH 31-52 x 4.5-6 1-(3) 7-10 Sphaewpedun(ulate A1diwgo s,ilit'l!

61-83 x 5-7 0}-3 30-55 x 5-6 H3) 7-10 Sphaewpedllnculatc Leeacocci1iea

57-76x 4-5-6 (1}-3 7-10 Sphaeropedunculatc
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Fig. 1. Protein 50S-PAGE banding patterns. Lanes 1-11:Ca/anee/ria ilicicola strains ATCC 46133. CBS 190'50,PPRI 4522. PPRI 4529.

PPR14524, ATCC 32832,PPRI 4213, PPRI 4540. PPRI 4527, PPRI 4533, PPRI 4541. lane 12:Calonectriapyrocnroa PPR1415I.

Molecular weights (MW) are given in kilodaltons,while data pertaining to the isolates are given in Table 1.

Accession no. Reference

Laos (1950)1M! 35018 (type)

CBS 190'50

CBS 190.50

IM1264540

ATCC 24014

ATCCJ2631

PPRJ 4523

PPRI4524

PPRI4113

PPRI -1160

PPRI -1527

PPRI4529

PPRI4521

ATCC 14023

PPRI4532

PPRI-1530

PPRI -1533

Boedijn & Reitsma,

(1950)

Presentstudya

Bell & Sobers (I966)

Alfieri da!. (I982)

Nishijima & AragakL

(1973)

Milholland (J97-1)

Peerally 097-1b)

Present studya

Present study

Present study

Present study

Present study

Present study

Present .rtudy

Present study

Present study

Present study

Present sludy

Present study

a AI! determinations in this study made on carnahon-leaf agar. Conidia and vesicles examined after 7 d at 250 under near-ultraviolet light. Perithecia
examined before ascal dehiscence and ascospore discharge.

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

The type cultureof Ca{onecfria ilicicoln (CBS 190'50) was
morphologically indistinguishable from isolates ofCalollecfria

crotalariae, Furthennore, it had a similar protein banding
pattern to that of other isolates ofCalonectriacrotalariae(Fig.
1). This suggests thatCa/orlcctrincrotnlariaeand Caloneetria

ilieieo/aare conspecific, and thatCnlonectria iliciralais not the

teleomorph ofCylirldrocladiwrl ilicicola,but rather ofCylindro-
cladium crota/ariae.Banding patterns of isolates ofCy/indro-
cladiwll crotalariae were, however, distinct from that of an
isolate (PPRI 4151) morphologically similar to the dried type
specimenof CylindrocladiurII iNeira/a (Fig, 1). Protein banding
patterns as wel! as morphological characteristics (Tables 2, 3),
therefore, support the contention thatCylindrocladiHrII crota-
lariae is distinct from Cylindrocladiwn ilicirala.



Conidia Ascospores

Sep-
Dimensions (IJm) tabon Dimensions (IJm)

37'5-68 x 4-5 (1)-3

49-60 x 3'5-4 J 55-70 x 5-6'5

45-66 x 4-5 (I}-J 30-45 x 4'5-5
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Table 3. Morphological characteristics and host range ofCalOlltctriapyrochroa
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I
Vesicles

width
(IJm) Shape Accession no.

Peerally (1974a)
Brayford &
Chapman (1987)

1-(3) 5-10 Clavate to spathulate Eucalyphtssp PPR] 4151 Present study.

. All determinations in this study made on carnation-leaf agar. Conidia and vesciles examined after 7 d at 2So under near-ultra\'iolet light. Pentheaa
examined before aseal dehiscence and ascospore discharge.

Sep.

tation

J
5-11
6-10

Clavate
Clavate

Host Reference

l1e:raquifolium
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IMI 76542 (type)
]:-"11299915
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Fig. 2. Calonectria ilicicola and its anamorph Cyfindrocladiwn

parasifiCllIl1. Bar, 10 IJm. A, Vesicles and macroconidiophore; B,

macroconidia; C asci and ascospores (redrawn from Boedijn &

Reitsma, 1950); D, microconidiophore and microvesicle; E micro-

conidia (CBS 190'S on CLA).

CylimlroclndiutU crotnlnriae

Petch (1917) describedCercosporella theae Petch as a new
species from spots occurring on leaves ofCamellia sillelL':;is

Kuntze. Loos (1950) collected and described the teleomorph
of this fungus as Calonecfria theae Laos. This author also
colleded a second Ca/orlecfria sp. from Crotalaria (illagyroides

HB. & K., which could be distinguished fromCercosporella

tlieae by perithecial colour. ascospore dimension, host range,

and the presence of a terminal globose vesicle on the stipeof

the Cyli1!drocladiHnI anamorph. As Loos (1950) failed to
provide a Latin diagnosis when he described the fungus from

Crota/aria anagyroidesas Cercosporellathene var. crotalariae
Laos, the name is invalid. In this paper, Loos (1950) also
commented on the similarity between this species and others
DI."ICpn in r!H';,H(":'t~r'! R,.,.. & J-!'::.:\.._. . .

B

Subsequently Bell & Sobers (1966) provided a new
combination Cylindroc1adiul11crotalariae (Laos) Bell &: Sobers,

citing Candelospora theae (Petch) Wakefield exGadd var.

crotalariae Laos as the basionym, In the CMI descriptionof
Cylindroc1adiwn crotalariae (Loos) Bell &: Sobers, Peerally
(1974b) regarded C,rcosporella thea,Petch to be the basionym

of Cylindrocladium crota/ariae, As there is no valid basionym
for Cylindrocladilll11 crotalariae, Rossman (1983) did not
acknowledge the combination Cylindrocladiunl crotalariae
(Laos) Bell & Sobers. This view is accepted in the present

study, and a new name should therefore be provided for

Cy/indrocladium crotalariae (Loos) Bell &: Sobers.

Cylindrocladium parasiticum Crous, Wingfield &: Alfenas
sp. novo Cercosporella flleae Petch var. crofafariae Laos,

Trans.Br.mycol.Sac.33: 17 (1950).,nom.illVa/,

Cmldelospora theae (Petch) \VakefieId ex Gadd var.crota/ariae
Laos, MOllographsof the TeaProdHctiotlill Ceyloll No.2,
Tea Res. Inst. Ceylon, pp. 59-60 (1950),110111.inoa/.

CylilldrocladiwlI crotalariae (Laos) Bell & Sobers, Phytopothology

56, 13M (1966).. /1011I.ill,git.

Macrocol1idiophora septatum. hyalinum. terminans in vesicula

sphaeropedunculata. (c.}-8-{12) IJm diam.; rami primarii non septah

aut raro l-septati, (16}-19-{25) x(4)-4'S-{5) IJm; rami secundarii

non septati aut raro l-septati, (I 1}-14'S-{20) x (4H'5-{S) IJm; rami

tertiarii non septati, (9}-12-{14) x (4)-4'S-{S) ~m; phialides doli-

iformes usque ad reniformes. hya!inae, non.seprarae, (9)-IZ'S-{17)

x 4-{4'S) IJm. Conidia cylindrica. hyalina, (I}-3-septata, utrinque

rotundata, (45)-62-(90) x (-l'S}--6-{7) IJm. Temperies ad crescendum

necessaria: Minima temperies super 8°; maxima temperies infra 35°;

optima temperies 25°. Chlamydospora complexa numerosa.

Microconidiophora scptatum, hyalinum, terminans in vesicula sphaero-

pedunculata, (4}-5-{6) \,!m; rami primarii non septati (l9)-21-{26)

x 3'S-{4) ~m; rami secundarii non septati (IQ}-12-{IS) x (3)-3'S-{4)

IJm. Phialides, binae quatemaeque aggregatae,e tcrminali extremitatc

ullorum ramorum exoriri possunt; phialides cylindricae, hyalinae, non

septatae, (lO)-lS-{19) x(3)-3'S-{4) ~m. Conidia cylindrica, hyalina,

l-septata utrinque obtusa. (16r-30-{-l7) x5-{6'S) IJm.

U.s.A.: Georgia,AracJlidis hYPoS'lc"le,D. K. Belt 1982. IMIZ64540,
holotypus.

Macrocom'dioplioresseptate, hyaline, terminating in a sphaero-
pedunculate vesicle. (6}-8-(12) ~m diam.; stipes (l20}-175
-(240) IJm long; primary branches non-septate or rarely 1-
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Fig. 3. Calonecfria ilicico/a and its anamorph Cylindroc/adium

parasitiwrII. A, Conidiophore; B, vesicles; C conidia; D, chlamydo-
sporeson CLA (ATCC 32832); E, ascospores (bar, 10 \Jm); F, vertical

section of a perlthecium (ATCC 46133. bar, 20 IJm).

septate, (16)-19-.(25)x (4)-4'5-(5) ~m; secondary branches
non-septate or rarely l-septate, (11)-14'5-(20) x (4)-4'5-.(5)
~m; tertiary branches non-septate, (9)-12-(14) x (4)-4'5-.(5)

!-1m.Phialides elongate, doliiform to reniform, hyaline, non~
septate, (9)-12'5-(17) x (4)-4'5 ~m,Conidia cylindrical. hya-
line, (1)-3-septate, rounded at both ends, (45)-62-.(90)
x (4'5)-6-(7) 11m.Temperature requiremwts for growth.Mini-

mum temperature above 8°; maximum temperature below
35°; optimum temperature 25°, Colony colour on MEA after
7 d at 25° salmon-buff.Chlamydosporecomplexity extensive.

Microconidiophoresseptate, hyaline, terminating in a sphaero-
pedunculate vesicle, (4)-5-{6) IJm diam.; primary branches
non-septate, (19)~21-(26) x 3'5-.(4) ~m; secondary branches
non-septate, (10)-12-.(15)x (3)-3'5-(4) ~m,Phiahdes arise
from the ends of branches, in groups of 2-4; phialides
cylindrical. hyaline, non-septate, (10)-15-(19) x (3)-3'5-.(4)
IJm.Collarettes present.Conidia cylindrical,hyaline, I-septate
with obtuse ends, (16)~3O-(47) x 5-(6'5) ~m,

Calonedria ilicicola and Calonedria crotalariac

The nameCalol/eelria ilicicolaBoedijn & Reitsma (1950) ..vas
established for an isolate colleded from potatoes in Java. Asci
are described as club-shaped and 100-140 x 16-18 IJm, with
ascospores 1-(3)-septatc 38-57 x 5-7 IJm(Boedijn & Reitsma,
1950). These measurements are similar to those given by Bell
& Sobers (1966) for Calorleelria crotalariae,being 95-138

(

1

c

Fig. 4. Calonecfria ilicicola and its anamorph Cylindrocladiwl/

parasitic~m. A, Vesicles, conidia and ascospores (IMI264540 on
PSA); B, vesicles, conidia and ascospores OM! 122262 on PDA)
(bar, 10 IJm); C vertical section through a perithecium (TM! 122262)

(bar, 20 IJm); D, ostio!ar region of a perithecium (1M! 122262) (bar, IO

IJm).

x 13-19 IJm with 1-(3)-septate ascospores 34-58 X 6'3-7'8

~m (Bell & Sobers, 1966),
In this study, we induced the type cultureof Caloneelria

ihcicola (CBS 190'50) to sporulate on CLA (Fig, 2), The
resulting anamorph formed sphaeropedunculate vesicles

identical to those accepted forCylindrocladium'parasitiwm

(Bell & Sobers, 1966) (Figs 2, 4), Conidial and vesicle

morphoJogy was also similar to that of other isolates of

Cylindrocladillm parasitiwm (Table 2), and distind from that of

the type ofCylindroc1adilln! iticieola (Table 3). ThusCaloneelria
ilicieo/a is not the te!eomorph ofCylindrocladium i[icieola.

Furthermore, morphological similarities between the type

of Caloneelria ilicieola Boedign & Reitsma (1950) (Fig. 2) and
isolates of Calonecfria crofalariae Bell & Sobers (1966) (Fig. 3),

as well as their protein banding patterns (Fig. I), indicate that

these two names have been given to the same fungus.

According to the International Code of Botanical NomencJa-

ture (Art. 11'3), the nameCaloneelria ilicicola Boedijn &
Reitsma (1950), which was described 16 Yf beforeCaloneelria

crolalariae Bell & Sobers (1966) (Fig, 4A), has priority, These
similarities therefore justify the fo!lowing synonymy.
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Fig. 5. Calonedria pyrochroa and its anamorph Cylindrocladimll

ilicicola. A, Conidiophore; B. vesicles; C, conidia; D, ascospores(PPRI

4151); E, ascospores (Pc'Calonedria pyrochrotJ, type); F, ascospores

(FH, Nedria abnormis, isotype); G, ascospores and broken ascus (FH,

Opliionedria puiggarii, type) (bar, 10 ~m).

Calonectria ilicicola Boedijn & Reitsma, Reinwnrdtia 1: 58
(1950)

Cnlonec1ria theae Laos var. crolalariae Loos, Trmrs. Br.

",yeal. Sac.33, IS (1950).

Calonecfril1 crotalnriae (Laos) Be!! & Sobers, Phytopathology 56:

1364 (1966).

Anamorph: Cylindrodadium parasiticwn Crous, Wingfield
& Alfenas sp. novo

Isolates of this fungus are homothallic, producing orange to
red perithecia, 300-500 IJrn high, 280-400 j.lm wide, 1,vhich
have a fairly warty outer layer, and a periphysate ostiolar
region. Perithecia turn a blood colour in 3 % KOH. Asci are
clavate, 1ong-stalked, eight~spored, 90-140 x 12-19 IJm.
Ascospores are fusoid to falcate, 1-septate, slightly or not
constricted at the septum, (30)-45-(65) x (4'5)-5'5-(6'5) "m.
Ascospores are primarily 1-septate before asca! dehiscence,
but can eventually develop up to three septa.

Cy/ill(/rocladiunf i/icicola

In the first comprehensive treatmentof Cylindroc/adilml,
Boedijn & Reitsma (1950) included seven species. Amongst
these wasCylindroc/l1dillnl ilieieo/a (Hawley) Boedijn & Reitsma

which was proposed as a new combination forCmzddospora

ilieicola Hawley apud Rea & Hawley. An examination of the
type specimenof Cylindrodadilml iIieicola (IMI 76542) showed

condidia to be (1)-3-septate, 37'5-68 x 4-5 IJm,with clavate
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to spathulate (widest below the middle) vesicles (Table 3).
These are distinct from those ofCylindrocladiLimpnrnsitiewn
(Table 2).

The teleornorph ofCylindrocladium ilidcola

In showing that the nameCaloneetrin ilieicola refers to the
teleomorph of Cylindroclndium pnrasiticLlrrJ,a problem arises

regarding the corred name for the teleomorphof Cylindro-

dadium i/ieicola. Rossman (1979) re-examined the type
specimensof Calonectria pyrochroa (Desm.) Sacc. andCalofleetria

daldinimla de Not., and subsequently synonymized the latter
species withCnlonec1ria pyroehroa. Furthermore, Cnlonectrin
pyrochroa was proposed as teleomorphof Cylindrocladiwn

Weieola, with several other species names being listed as
synonyms (Rossman 19IB).

The te!eomorph associated withCylilldrocladium ilicicola
(PPRI 4151) (Fig. 5), was found to besimilar to that on the

type of Cnlonerlria pyrochroa (Fig. 5) (lodged in PC, France).

Ascospores were 1-(3 )-septate in young perithecia, becoming

primarily .3-septate in older perithecia, being (28)-45-(66)

x (4'5)-5'5-(6'5) 11m.The nameCalonectria pyroehroa therefore

represents the teleomorphof Cylindrocladium ilicico/a (Rossman,

1979,198.3). However, all thesynonyms of Caloneclril1pyroehroa

as listed by Rossman (1983) are not recognized.Calorlec1ria
spp. that have been described withCylindrocladiumanamorphs
wi!! be treated elsewhere. Those described in the absenceof

anamorphs, are treated below. These includeCl1loneclria

daldhziana, Ophioneetria pHiggarii Speg., Necfria abrlOnlzis P.

Henn., Neetria legllHlilllmr Rehm. and CI1101lectriaindHsiata
Seaver.

Rossman (1979) statedthat Calonecfril1 daldirzil1lw(type in
RO, Italy) has ascosporesthat are 46--61 x 5-6 11m,3-septate,

'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.

Cn/orleclria dtlldinimlll is, therefore, a synonym of Caloneclria

pyrochroa.

The type materialof Nectril1l1bllOnlris (lodged at Farlow, FH)
(Fig. 5) was examined and found to have ascospores which

were 28-53 x 3'5-5 11m in size, larger than the published

description 30-40 x 7-8'5 IJm (Hennings, 1897). Part of the

type lodged at the Botanischer Garten und Botanisches

Museum, Berlin (B) was destroyed during the war, and the
material lodged at Farlow (presumably isotype) is, therefore,

the only materia! left representing this colJection. Ascospore

dimensions and septation support the conclusion thatthis

collection is a synonym ofCalOllectria pyroehrol1.

A collection of Ophio1lectrin Pldggnrii lodged at FH (ex type)
was examined, and foundto have I-septate ascospores,
38-53 x 4-6 IJm in size(Fig. 5). This confirms that it is a
synonym of Ca/onectria pyroehroa (Fig. 5).

The type of Neetrin legwnimml (Fig. 6) has been studied by
numerous workers. A!though the teIeomorph is similarto

Calonecfria pyroeliroa as suggestedby Rossman (1983), an
examination of the anamorph material found conidiato be

3-6-septate, 45-61x 5-6 11m. The anamorph, therefore, is

distinct from Cylilldrocladillnl ilieicola, which suggests that the

synonymy proposedby Rossman (1983) is not correct. It is
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Fig. 6. Ntctria legumil1w1/(5, type) (bar. 10 IJm). A. Ascospores; B,

conidia.

possible that the name N. legwlIillwlI is applied to the

teleomorph of an as yet undescribed Cylindrocladiumsp.
Ca/onectria indusia/a has been listed as a synonym of

Cnlonectria pyrochroa (Rossman, 1979, 1983). Based on the
large asci and ascospores, it is unlikely that this colledion

represents a synonymof Caloflectria pyrochroa. Ca/ot/lctria

h,dllsiata will therefore be discussed in a separate paper

dealing with Cylindrocladium spp. and their Calonedria

teleomorphs. The following names are recognized assyno-

nyms of Caloneclria pyrochroa:

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

Neclria pyrachroa Desm., PI. Crypt. France ed. 2: 372 (1856);
Bull. Soc. Bot. Fr. 4: 998 (1857).

Caloneetria daldiniana De Not.. Comment. Soc. Crittogam. /tal.
2: 477 (1867).

Ophioneclria puiggarii Speg.. Bol. Amd. Nac. Ci. 11: 532 (1889).

Neclria ab/10rmis P. Hennings, Hedwigia 36: 219 (1897).

Anamorph: Cy/indrocladiu1tl iUeicala (Hawley) Boedijn &
Reitsma, Reinwardtia 1: 57 (1950).

Based on morphological and electrophoretic comparisons of

type specimens and cultures, this study has clearly shown that

Cyliudrocladiwn ilieicola is a species distinct fromCy/i"dro-
cladium parasiticum. These results also indicated thatCalo.
necfria pyrochroais the correct teleomorph ofCylindrocladilllt/
ilieico/a. Furthermore, Ca/onecfria Weieo/awas shmvn to be the
teleomorph of Cyliudrocladium parasitiCllm.

Results obtained in the present study support the

observations of EI-Gholl eI al. (1992), that differences in

soluble protein electrophoresis profiles of Cylindrocladium

isolates compare favourably withdifferences in vesicle,
conidium and conidiophore morphology. It can be concluded,

therefore, that as found for other genera (Un et al., 1989;
Petrini et al., 1989; Sieber-Canavesi et al., 1991; Kurtzman,

1992), protein banding patterns also support current species

concepts in Cylindrocladium.

Subsequent to the incorrect assignment ofCalollectria

i/icieo/a to Cy/indrocladiu1tl i/ieieo/a by Boedijn & Reitsma
(1950), there has been considerable confusion regarding the

species concepts forCylindrocladiwlJ ilicicoll1 and Cylindro-

cll1ditml crotalnriae. We have found in this study that
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Caloneclria crota/ariae is a synonym of Caloneclria ilieieo/a. The
synonymy of Ca/oneclria crota/ariae as well as the invalid
description of Cylindrocladillm crotalariae, has left us with no
option but to provide the new epithet, CylindrocladiJlm

parasitiCllni for the important pathogen previously known as
Cy/indroc/l1diunicrota/ariae.Although this might beconsidered

unfortunate by some plant pathologists,it will avoid confusion
in the future. Moreover. the recent description of a
Cyli'ldrocladillnl species closely resembling Cylindrocladiu1tl

parasitiCll11l (Crous et al., 1993) hasalso demanded a more

clearly defined species conceptfor the latter fungus.
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j. Samuels and A. Y. Rossman (NBI, Beltsville, Maryland,

U.S.A.), M. Aragaki (Hawaii University, Manoa, U.S.A.), N.

Ei-L>holJ (Horida Department of Agriculture, florida, U.s.A.),

D. Hutton (Department ofPrimary Industries, Queensland,
Australia), M. K.Beute (N. Carolina University, U.S.A.), and

G. J. Griffin (Virginia Polytechnic Institute & University,
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