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ABSTRACf

Three new specie-safHarkl1essia are described from leaves afwoody hosts in South Africa.Harknessia
eucalyplorum and its teleomorph. Wueslneia E'llcalyptorum,are described fromEucal.-rp{usleaves. In
this case, the teleomorph. anamorph connection was proven in culture.Harknessia fusiformis is de-
s..:ribed from EucalYPl1ls !eafliHer. \vhile Ii. sy:ygii is described fromS,'=n:ium cordalum. Additional
collections ofIf. uromycoides and ll. ha\\'aiiensis are also discussed, and a microconidial state described
for the latter species.

Key \Vords: Eucallpw5, foliicolous fungi, Hartel/essia, systematics, SY=.\'gium cordatum, Wuesl11eia

Thrce comprehensive reviews on this genus
have been published (Sutton. 1971. 1980: 0.'ag
Raj and Di Cosmo, 1981) sinceIlarkness/a Cooke
was first described (Cooke and Harkness. 1881).
Recent studics (Galan e1 a1., 1986; Sulton and
Pascoe, 1989) hayc led to the description ofthrec
additional species, including theCrYPlOsporclla
Saccardo tcleomorph ofHarknessia karH'QITae
Sutton & Pascoe. In a recent study of the genus
Cr,rf}lOSporc/!a. Rcid and Booth (1989) concJud-
cd that ~FuesU7('jaAuerswald is the correct name
for fungi prcyiously assigned toCryprosporc/!a,

Scycral IJarkncssia spp. 2fL-'known ~oproduce
microconidia} states. The first record of a mi.
croconidial state forHarknessia is that described
by Sutton (1971) for If. antarefiea Spcgazzini.
Subsequently. ~ag Raj and Di Cosmo (1981)
described microconidia! states for seven species.
and Sutton and Pascoe (1989) described an ad-
ditiona!two.

l/arknessia urom)'coidcs (Speg.) Speg. was the
first species of :~e gen1J~ fcponed to occur on
EucalYPlus lea\(~s in South ,';'frica (Doidge. 1950).
In this paper wc describeJruestncia cucalrpto.
rum and its Hark.nessia anamorph from Euca-

lyplllS leaves, If. syzygii from S.r::ygium C(jJ"(."

lUll! Hochst. and J/. jilS{formis from Euca!YPl1l~

1eaf litter. Additional col1ections ofN. Ul"Om)'-

co/des and If. ha\wiiensis Stevens & Young arc
also discussed. A microconidia! state is described
for the latter species.

MATERIALS AI"D METHODS

Symptomatic leaves and leaf!ittt'r were colk;
regular intervals since 1987 at aEucalyptus prove!-.:.
tria! p1anted on Slellenbosch \-10untain in the \\'e~l(,f;;
Cape. 3S \veil as at different locations in Trans\ :;:!-1.
~,Hal and Orange Free State Provinces. In addition to
Eucal.rptlls leaves. leaf litter ofS. cordarum \'>'ascol-
lected in Natal and Transvaal Provinces.

Leaves were incubated in moist chambers at 25 C
under near-ultraviolet light for 3 days. after which time
furfuraceous margins and exuding black spore masses
indicated the presence oflIarte!1('ssiaconidiom2.L~ To
detect the preseDce of a teleomorph. leavcs v.;:'
cubaled in the dark at 4--7 C for 3 days befol.
bating as explained above. ~1aterial was maunIC'::;..

water. lactophenol cOHon blue, erythrosin. 3°'0KOH
as weB as Melzer's reagent. Whcre\'CT possible, 50 ex-
aP.1pks of each Slructure ',.>.eremeasured and a\erzge~
given.

Single conidia! and ascospore isolates wcre obtained
using the dilution plating technique on malt extraCl
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agar (15 gDifeo agar. ~Og Oxoid mah extract, 1 L
wall'T) (~IEA). To induce sporulation. cuhurcs were
placed on MEA. camation.1caf agar (CLA) (Fisher ct
31.. 1982; Crous Cl al.. 1992) orEucal.lptus leaf agar
(leaf discs sterilized using 1.2-propylene oxide), and
subsequently incubated al 20 and 25 C under near-
ultraviolet/white light.

The optimum gro\'.1h temperature was determined
for each of the fungi on MEA. One single-conidial iso-
late was taken as representativc of each species. and
used in the growth studies. Optimum grov.1h temper-
ature (expressed as colony diameter) was determined
after isolates were incubated for 3 days in the dark at
eight temperature senings ranging from 5-40 C at 5 C
intervals. Each treatment had three replications and
the experiment was repeatcd.

RESULTS AND DISCUSSION

During a study of fungi occurring onEllcalyp.
l/lS leaves in 1988. aHarknessia sp. was found
on Ica\'~s of£. globulus Labill.. E. nitells(Deane
& Maid.) Maid. and E. maidcnii F. ~1uclL at
Stcllenbosch in the \Vestern Cape PiOyincc. Ex-
amination of the conidiomata showed conidia to
be 16-22 x 8-14~m(.\'~ 19 x 12~m).broadly
yentricose with apiculate to obtuse apices. The
appendages were 2-18 (.v= 8.5 11m).suggesting
that this fungus wasHarkncssia cucalypri Cooke
apud Cooke & Harkn. (Crous <1aL. 1989). Since
these initial collections. additional materia] has
been obtained from the same area on leaves of
E. andreu-sii ~1aid.. E. gram!is Hill: ~1aid.. E.
terelicomis Sm. and E. riminalis Labill. An ex-
amination of these collections together with cul-
tural studies has sho\'.'n that the South African
ma:crial differs morphologically from N.euca-
lypti. Conidia were found 10 \'ary in shape from
vcntricose to broadly ventricose with apiculatc
or rounded apices. Conidia were 16-29 x 9-15
urn Cx- = 22 x 12 JIm) in size. thus similar to
those of H. eucalypti (FIG. I). 19-28 x II-IS
JIm. and H. podocarpi Lindquist & Sutton aplld
Sutton. 17.5-26 x 11-15 J1m (Nag Raj and Di
Cosmo. 1981).

The conidia from these new collections from
South Africa cou]d be distinguished from those
of 11. C'ucalypti by their more obtUse conidial
apices and longer appendages. Although conidial
dimensions of these collections fit thos~ ofIi.
pod(Jeurpi. the conidia differ from this species by
not being striate and not haying persistent mu-
cous sheaths. The fungus previously recorded as
fl. ('l(Cal.1J)liin South Afric:l <Crous ct a!.. 1989)
<l.ndthat noted in the more recent collections arc
therefore described below as a new species of
lfark.l1cssia.
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FIG. I. Conidia of lIark/lessia eucalypri (lMI

1-16779). Bar= 10 pm.

Harknessia eucalyptorum Crous. \VingfleJdel Nag
Raj. sp. no\'. FIGS. 2. 3. 11

Conidiomata scparata. immersJ., globosa ad subgJo.
bosa. unilocuJaria. erumpcntia I:t punctiformia. usque
ad 350 pm diam. ostiolum margine furfuraceo, pallide
brunnco: parietes basales ct laterales. 5-7 cellulis er3S.
ses. ex tcxtura angulari compositi. Conidiophora :!d
cellulas conidiogenas deminuta. Cel1uJae macroconi-
diogenae discretae, hyalinae, lae\"cs. Jageniformes. do-
Iiiformes ad cylindricae. 6-20A 3.5-6.2 J.lmbasi. cx
cellulis interioribus parietis conidiomati oriundae. co.
nidium unum efferentes vel proJiferatione una enter.
oblastice. ~1acroconidia holoblastica. late ventricos3.
cum gunula centrali. aseptata. atrobrunnea. apice ob-
tuso ad apiculato, basi truncata, 16-~9 x 9-24 .urn (J-
= 22 x J I .urn) in foliis. 14.5-24 x 10.5-]4.urn (.\'=
19.5 x 12.5 .urn) in cullura; appendix hyalina, non
ramosa. basalis, 3-16.urn (S-= J0.5 .urn)longa in fohis.
usque ad 12 pm longa in cultura. Cellulae rnicroconi.
Jiogenae subcylindricae ad Jageniformes. hyaJinae.
lac\'es. usque ad15.um Jongae. 2.5-4 /-1mcrassae basi.
Microconidia holoblastica. apicalia vel lateralia. hy-
alina. asep1ata. lae\.ia. ellipsoidea ad fusiformia. 4.5-
9 x 2-3.5 /-1m.

SP£CIME!\'TYPICUMin foliis vivis Eucal.\pli andrcl\'sii
~1aid.. Stellenbosch ~1ountain. Stellenbosch. Western
Cape. R.S.A.. 20 Dec. 1989.P. W. Crolls. HOLOTY-
PliS. PRE~1 50813 (DAO~1 211793. 1~1l 338270a.
ISOTYPI).

Foliico1ous and caulic01ous. Conidiomata sep.
arate. immersed. globose to subglobose. uniloc-
ular. erumpent and punctiform. up to 350 pm
diam. ostiok with a light brown furfuraceous
margin: basal and lateral walls the to seven cells
thick, composed of textura angulans. Conidio-
ph ores reduced to conidiogcnous cells. Macro-
conidiogenous ceJls discrete. hyaline. smooth. la-
geniform. doliiform to cylindrical. 6-20JIm long.
3.5-6.2 JImwide at the base. formed from inner
cells of conidiomatal wall. producing a singJe co.
oidium or proliferating enteroblastically once.
f'lt"'rklin:,,' d--;d:(,f1:~'" --:i:1U1.e.coJJarcile absent.
:-'1acroconidia holoblastic. broadl~ \cn.ricosc
with central guttule. aseptatc. dark brown. astn.
ate. apex obtuse to bluntly apiculale. base trun-
catc. 16-29 x 9-24 JIm (.x'= 22 x II J1m)on
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kayes. 14.5-24 x 10.5-14ilm (.'\"= 19.5 x 12.5
Jim) in cullUre: basal appendage hyaline. un-
branched. 3-16,urn (.,' = 10.5./.Lm)on leaves. up
to 12 .urn in culture. Conidiogcnous cells and
appendages sometimes enclosed in a nonpersis-
tent mucilaginous sheath. Microconidiogenous
cell~ in the same or in 5:cparate conidiornala. sub-
cylindrical to Jagcniform. hyaline. smooth walled.
with cytOplasmic channel and periclinal thick-
ening but no cellarette. up to 15 /.Lffilong. and
2.5-4.urn wide at base. Microconidia holoblastic.
apical or lateral, hyaline, aseptate, smooth. ellip-
soidal to fusiform. 4.5-9 x 2-3.5}lm.

HOSTS;Eucalyptus andrewsii, E. maidenii. E. glob-
II/US.E. grand;s, E. miens. E. terericornis. E. riminalis.

SPECIM8'S EXA.'H':'.'ED.SOUTH AFRICA. WESTER.~
CAPE: S:ellenbosch. £.alldre sii. 20 Dec. 1989.P. W.
Craus (HOLOTYPE, PRnl ;081 J; ISOTYPES.
DAO~,t 21179J.I!\1I 338270a)E. andren:sii.Oct. 1989.
P. B'. Crous(pRE~150814): E. maidenii.20 Dec. 1989.
P.W. Cro!is (PRE!\! 50815): E. maidenii. Feb. 1988.
p.;;'. Crvu.s(PRE!\149105); E. mt1idmii. 30 Sept. 1988.
P.W. Crous (PRE~1 50816: culture. PPRI 4295):E.
maidenii.8 Dec. 1988, P.W. Crolis(PREM 50817);£.
grandis, Oct. 1989. P. W. CrOIiS(PRE!\! 50818); £.
grar.dis. Oct. 1989, P.B'. Crous (PRE~1 50819); E.
nirens. Feb. 1988.P. w. Crous(PRE~149104); E.lere.
licornis, 15 :--;'ov. 1988,P. W. Crous(PRE!\I 50821); E.
,'iminalfs. 30 Sept. 1988.P. W. Crous (PRE\! 50822):
E. \"imin.1/is.15 ~ov. 1988.P. II'. Crous (PREM 50823);
E. \'iminalis, 8 Dec. 1988,P.II'. Crous(PREM 50824);
Eucaf\pniSsp.. 7 July 1988.P. w. Crous(PRE!\150826);
Euc:;!)';,ws sp.. 29 Sept. 1988.P.W. Crous (PRE:\1
50827): E:KalypLUs sp.. 17 !'.'"ov. 1988. P.w. Crous
(PRE!\! 50828): EucafJPrzlSsp..8 July 1989.P.w. CroliS
(PRE\1 50829). EASTER TRA svAAL: Jessievale.E.
nill!/!S. 24 ~ov. 1988. P. H'. Crous (PRE\1 50820).

In this study we observed variation in the
symptoms associated \".ithII. euca/rplOrum. It

was usually found associated with a leaf and pe-

duncle necrosis of yarious Eucalyptus spp.. and
although lesions were always distinct and light

bro;.~"n in color. they were surrounded by a large
chlorotic band on E. !crNicomis but not on other

host species. OnE. \.imfnalis. howeyer. lesions
occurred mainly along the leaf margins.

Isolates ofH. eucal.\plOrum gre\... optimally on
~fEA, at 25 C. and sporulated after 2 wk. Colonies

were white to pale yeJ]o,\\. colored. eventual1y
rurning oli'\.aceous green at the center when spor-
ulating. Conidia from cultures derived from dif-

III
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Temperature (0C)
FIG. 3. Colony diameters (mm) oflfarknC5sia spp.

on \IEA after 3 da at various temperatures in the dark.
Ifarknessia eucafrprorum (PPRI 4295). "1';H. f:.a-
\"aiiensis (PPRI4298). 8:fl. Ilromycoides (PPRI 4296).
m; H. fus~rormis (PPRI 4297), ?: Ii. s.r=ygii (PPRI
4299), o.

fercnt host species were similar in size and ap-
pendage length to those occurring on leaves
(TABLEI). Conidia from cultures were generally
broadly \.entricose with obtuse apiccs, and a cen-
tral. globose gutlule. Although a microconidial
state was present on collections made fromE.
nitcns and E. maidenii leaves. no microconidia
were formed in culture.

In recent collections ofH. eucalrplOrum {co-
nidia 18-29 x 9-14 /-1m(.x= 22 x II /-1m).ap-
pendages 3-16 /-1m(.\'= 10.5 /-1m»from lea\'cs
of E. andreu'sfi and E. maidenif. the conidiomata
were associated with the ascocarps of another
fungus. and hypha I connections were also ob.
scrvcd between the two fructification types. Col-
onies obtained from single ascospores on ~fEA
were white. flocculent. turning the medium car-
amel brown in color. Conidiomata with conidia
of H. eucafyptorum were observed after 3 months
on :-'1EA to which steriJjzed pieces ofEucalyptus
leaf had been added. \Ve therefore believc that
the fungus producing ascomata found onEuca-
lyptus leaves is the teleomorph of}{. eucal.1'p-

FIG. A-D. li"u('Sil7cia cucalyp;orum and its anamorph I/. mcal pior:wl. Bar = 10 pm. A. ~1acroconjdia
(PRE\t 50813), B. \licroconidia (PRE~1 ~9104). C. ~lacroconidium and conidiogenous cells. D. Asci and
3scospores (PRE~1 50830).
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TABLEI

CO~IDIAL A:-;D APPE;-.!DAGE D]~jE~SIOSS OF II.~RK""£SSI.~ t:r.TAL},I'TORU,~f

Conidial length x

\>"idth (/-1m)'

16-~.:! x 8-14 (19 x I:::)
20-32 >( 9-15.5 (27

)( 13)
20-27.5 x 11-14.5 (11.5 x 12)
21-29 x 11-15.5 (26.5 x 13.5)
:::0-28 x 10-13 (25 x I])
18-22 x 9-12.5 (19.5 x 12)
20-27.5 x 10-16.5 (24 x 13)
17.5-20 x 9-13.5(19.5

y 12)
16.5-23 x J 1-14 (10 x 11)
18-29 x 9-14 (22 x II)
14.5-2': x ]0.5-14(19.5 x 12.5)

Appendagl.:
length (J,Jm)"

2-18 (8.5)
2-18 (10)
7-20 (14)
5.5-21 (13.5)
5-18 (12)
2-18.5 (10.5)
4-23 (13.5)
5-14.5 (9)

7-14 (10,
3-16 (10.5)
3-12 (10,

Host

Conidium
(length!
width
ratio) Specimen

E. maiden;;
E. maidellii
E. mIens
E. rereI/corms
E. (('rt'ticornis
E. rimillalis
Eucalyprus sp.
Ellcalyptus sp.
Eucalyptus sp.
E. andn'lI'sii
E. Qndrewsii

1.611
2.011
1.9/1
2.0/1
2.3/1
1.611
1.8/1
1.611
1.7/1
2.D/!
1.611

PRE~! 49105
PRE~! 50815
PRE~1 50820
PRE\l 50S:! 1
in vitro
PRE\1 50S:!:!
PRE\1 50825
PRE~! 50827
PRE~! 50828
PRE~I 50813
in vitro

a Averages in brackets arc repr~sentati\c of 50 measurements.

IOnml. \1oreo\'er. .he structure of the p~rilh('cia
and morphology of the asci and ascospores are
consistent with those of species of :i'ueSlIll'ia,
\'I,'hich are known to have tc!eomorphs of}far/.:.-
nessia. The yello\'.' brown ectostromata that did
not produce a purple reaction in KOH. as weB
as the brown conidia. place this fungus in the
section Sordida Reid & Booth (Reid and Booth.
] 989). \\'c describe the teleomorph state ofH.
eucalYP10rum as follows:

\\'uestneia eucalyptorum Crous. \\'ingfield ('t ?-'ag
Raj.sp. 110\'. FIGs. 2. 12. 13

Ascomata perithecialia. singula vel usque ad 5 ag-
gregata. immef5a. disco furfuraceo brunneo. collo peri-
theciali erumpenti ad depresso. peritheciis usque ad
:!50 ~m diam. parietibus 7-15 ~m crassis. quinque
ceHullis crassis. ex textura ang.uJari atrobrunnca com-
positis. versus centrum pal1idionbus. Asci unitunicati.
cylindrici ad clavati. hyalini.lae\'es. 0C10Spori. iQ-] 10
x 13-:!0 Lim. poro iodo tincto haud caerulescente. As-
cosporae aseptatae. unj- Yel biserialae, ellipsoidcae. ad
apicem et basim obtusae. hyalinae. parielibus crassis.
£.uttulatae.lae\"Cs. 13-::8 x S-13..m.

SPECJ~!E""TYPJ("UMin phyllodiis EIW21ypti C11Idrc"sii
\1aid.. Stellenbosch ~1ountain. St~lIenbosch. Weslern
Cape. R.5.A.. 20 Dec. ]989.P.Ii'. Crolis, HOLOTY-
PUS. PRE~I 50830 (D.~O~1 211794. I~II 338270b.
ISOTYPI).

Peritheeial ascomata single or aggregated in
groups of up to fi c. immersed. disc furfurac('ous
bro\\-n. perithecial neck emergent to depressed.
perithecia up to 250 ~m in diam. walls 7-15 ~m
thick. and comprised of up to fi e ccJ] layers.
dark bro\\-n. !('XfUrQ0.'nguJaris.with cells be('ol11.

ing paler towards the center. Asci unitunicate.
cylindrical 10 cla ate. hyaline. smooth. eight-
spored. 7-110 x 13-20 .um. apical apparatus not
blueing in iodine after rehydration in 2%aqueous
KOH or distilled water. Ascospores aseptate. uni-
or biseriate. ellipsoidal. obtuse at ends. hyaline.
thick-walled. guttulate. smooth. 13-28 x 8-13

"m.

A:-;A~fORPH: Harknessia eucalyptorum Crous.
\\'ingfieJd £'1 :--:ag Raj. sp. no\'.

SPECIME~SEXAMINED,SOUTH AFRICA. \\'ESTER~
CAPE: Stell.. E. andrel\'sii. 10 Dec, 1989.P.II'. Crous
(HOLOTYPE. PRE~I 50830: ISOTYPES. DAO\!
:: 1179~. l~tI 33S:!7b):E. maidenii, ~O Dec. 19&9.P.II".
Cr(lUS(PRE~I 50831): Eucalyptussp.. Feb. 1988.P.II'.
Cr(lliS (pRE~1 5(815), PARA TYPES.

Although asci and ascospores of the teleo-
morph Cryprosporella kanmrrae Sutton &. Pas-
coe were similar in size to those of If',cucalyp-
lOl'/Im./1. karH'urraeSutton & Pascoe had smaller
conidia with shorter appendages (Sutton and
Pascoe. 1989). :-':0 otherH'uesrnc!.1 sp. with a
f/arkn(,5sia anamorph (?\iag Raj and Oi Cosmo.
198]: Reid and Booth, ]989) is similar to n'.
cucal.rp1orum.

Ifarknessia llrom.rcoides(Speg.) Speg.. An. Sac.
Cient. Argent. 13: 21 (1882). FIGs. 3.4.14

Synonymy in Sulton (1971).

This species occurs not only on kayes but also
on twigs. petioles and seed capsules ofEucal)1)-
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£Usspp. It has becn reported from Argentina.
Australia. Ca\ifomia. U.S.A. and Portugal (Sut~
ton, 1971, 1980).fl. u/'oHlycoides is not host spe-
cific. and hosts include members of the Legu-
minosae (Swart. 1972) and Proteaceae (Sulton
and Pascoe. 1989). Doidge (1950) referred to a
record of H. Ilrol1lycoides (PRE~1 2261) onE.
ilmygdalina Labill. from a nursery in the Trans-
vaal Province of South Africa. but this collection
lacks any fungal material (Crcus ('1 a1. 1989).

New collections of II. uromycoides have re-
cently been made from necrotic Jcaftips and leaf
Jitter of EucalYPTusspp. in the Western Cape and
Transvaal. where it probably exists as a sapro-
phyte.

Conidiomata of H. urof1lrcnides were found
on peduncles and laminae of leaves. They \..'ere
globose to subglobose, initially subepidermal.
protruding with age and exuding black conidial
masses. Conidiogenous cells were almost always
restricted to the basal wall. and were long lageni-
form to cylindrical. hyaline and unbranched. Ap.
pendages attached to conidiogenous cells were
up 10 110 .um in Jength. Conidia were oblong.
ellipsoidal with apiculate apices and large glo-
bose to irregular gunules. Conidia were 15-29.5
x 9.2-13.8.um (S"= 22 x 12.5 pm) with hyaline
persistent appendages 30-100 pm (.x-= 56 pm).
Some conidia had a longitudinal band of paler
pigment, characteristic of this species (Sunon.
19i1).

Cultures grew slower and sporulated less than
any other J{arknessia sp. tested in this study.
Adequate sporulation was obtained for all iso-
lates after 2-3 wk on CLA. Cultures had a dense
white to pale yellow mycelium on MEA with
denser Ilocculcnt borders forming a ridge around
the colonies. After 5 wk. colonies became oli-
vaccous green and sparse sporulation was ob-
served on MEA. Optimal growth occurred at10
C (FIG. 3). Conidia ofH. uromycoides from cul-
tures were slightl: smaller than those observed
in \.ivo but wcre still oblong-ellipsoidal and apic-
ulme with characteristic longitudinal bands of
paler pigment. and had long appendages at-
tached.

HOSTS: E. globulus. E. am)...~dalina. Eucalyptus spp.
SPECI~1E:"S EX ,II"ED. ARGE>:TI:-;A. Buenos Aire!>.

E. globulus. ~1ay 1880. C. Spega:=ini (HOLOTYPE.
IMI 14852, 14853). SOUTH AFRICA. TRA:"SVAAL:
Pretoria. E. amygdalina. 24 Apr. 1912. E.M. Doidge
(PRE!l.1 2261). WESTERN CAPE: StelJenbosch. Ellcalyp-
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FIG.~. Conidia ofIlarknessia uromrcoides(pREM
50832). Bar= 10 ,urn.

.

tus sp.. 29 Sept. 1988.P.W. Crous(PREM 50832):
Eucalyptussp.. 30 Sept. 1988.P.W. Crous(PRE:>'1
50833): Eucalrpwssp., 8 Dec. 1988.P.II". Crous(PREM
50834: culture PPRI 4296); Grabouw, Sir Lowrv.s Pass.
EucalJPlJissp..Feb. 1990.P. W.Crous(PREM'50835).

During Feb. 1990.EllCa~\ptus leaf litter was
collected under trees growing at Bloemfontein in
the Orange Free State. An examination of these
Ica\'es rc\'ealed aHa,.kllessia sp.. chieny char.
acterized by very long, ventricose conidia and
Jong appendagcs. The only other species with
which it could be confused isH. spermatoidea
Galan. Moreno & Sutton (FIG. 5). Ho cver, an
examination of the type collection of the latter
species (IMI 295508) showed that it had shorter

5-

FIG. 5. Conidia of Harknessia spermatoidea (1\11
29)508). Bar = 10 ~m.
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FIG. 6. Conidia and conidioeenous cel1s ofHark.
I/c5siafi.lsi(ormis (PRE:-'1 50836~ B,:Jr= 10 ~m.

aDDcndages and smaller conidia. Another im-
portant difference between these 1wO funei was
the shape of immature conidia. being spermatoid
in II. sperma[oidea and more fusiform in the
South African collection. The collection from
Eucal)plUS leaycs at Bloemfontein is described
as follows:

Harknessia fusiformis Crous.
Raj. 5p. no\'.

\\'ingfield £'1;-;ag

FIGS. 3. 6. 15

Foliicola. Conidiomala immerS3. erumpcntia. uni.
locularia. globosa. usque ad 400pm diam. ostiolo een-
trali furfuraceo: parietes basales et laterales conidioma.
tarum 3-6 cellulis crasses. ex textura angulan hyalina
ad p3l1id~ brunnca compositi. Conidiophora ad eel.
luJas conidiocenas deminuta. Cellulae conidiNtenac
discrctae. h):-alinac. laens. lagcniformes ad ~doli.
iformes. 7-1:! urn longae. 5-7 j.lrn latae basi. usque ad
bis proliferatione entcrobla~tica. Conidia holoblastica.
\cntricosa \'eJ fusiformi.ellipsoidea cum gunula cen.
trali \'et muhigultu]ata. auobrunnea. lae\'ia. non stria-
ta. saepe longnudinali sectiQne clariore colore. apICes
apiculati wi ot-lUsi. 2:--15 x $-1: ;-.m(s: = 31

"
9

..rn). ap;>endlx basalis h)alina. non ramosa -15-150)(

2--4 j,.Im L\' = SO x :! j.lm).

SPECIME~TYPICUMin foliis ernonuis Eucalypti sp..
Bloemfontein. OFS. South Africa. Feb. 1990.P. If'.
Crous. HOLOTYPUS. PREM 50836.

FoJiicolous. Conidiomata immersed. becom-
ing e:u;npcnt. unilocular. globose. pycnidioid.
up to 400 ~m in diam. with furfuraceous central
ostioJe: bas:!! and lateral walls 3-6 cells thick.
compo~e-d of hyaline to pale brown[('xrura ei!1.

gularis. Conidiophorcs feduced to conidioge!l.
ous Ct~I]s.Conidiogcnous cells discrctc. hya1inc.
smooth-walled.lageniform to doliiform. 7-12 pm
long and 5-7 ~m wide at base. producing a singk
conidium or proliferating cn1eroblastically up to
two times. pcric1inal thickening minute. collar.
ctte present. Conidia holoblastic. \'1.'ntricose to
fusiform-ellipsoidal. single central gu1tulc. or
multigul1ulate. dark brown. smooth. nonstriate.
frequently with longitudinal band of paler pig-
ment. apices apiculate to obtuse. :!:!-45 x 8-1:!
pm (.X'= 31 x 9 pm). basal appendagt:' hyalint:'.
unbranched. 45-150 x 2-4 pm(S'= 80 x 1 pm).
:--'lean conidial body length: width ratio 3.4: t;
microconidia and telcomorph not known.

HOST: EucalYPlllS sp.
SPECIME:-OSE.XAMtSED. SOUTH AFRICA. OR-\~GE

FREE STATE: Bloemfontein. Eucalypms sp.. Feb. 1990.
P.U'. CrOIiS (HOLOTYPE. PRE~t 50836: typccu1ture.
PPRI 4297); Eucalyptus sp.. 28 ~lay 1990. p, W. Crous
IPARATYPE. PREM 50837).

Cultures of this species sporulated abundantly
and grew morc rapidly than did those of all the
other species tested except for those ofH. ha-
\I"Oiie1lSis.Colonies had a dense white mycelium
on f\lEA with denser tlufl~' borders forming a
ridge. Optimum gro\>,1h occurred at 25 C (FIG.
3). \Vhen conidia germinate or field material is
incubated in moist chambers for more than 4
wk. conidia tend to become more fusiform and
elongated in shape and up to 70 ~m in length.
Germinating conidia can also de\'elop up 10three
septa. Linder moist conditions. conidiomata on
host material also become more erumpent.

lIarkl1cssia hGlmiic/15isStevens & Young. Bull.
Bernice P. Bishop ~tus. 19: 136 (1925).

FIGs. 3. 9. 16

J/arkl1cssia ha\l"OliC'f1sisoccurs on most ElI-
calyplUs spp. throughout South Africa (Crous.
1990). This species also has been found in Brazil.
L.S.A. and Zambia <Sutton. 1980). This fungus
is associated with discrete. pale brown. round 10
irregular lesions extending through the leaf lam-
ina. which are surrounded by a thin red to purple
margin. Conidiomata of H,hawaiil'llsis were also
found in mixed infections with a globose.sporcd
species. The latter has larger conidia and longer
appendages than doesH. globosa Sutton (FIG. 7).
and it also possesses a persistent conidial mucous
sheath and a deeply striate conidial wal1 (FIG. S)
(PRE\I 50S~~). This suggests lhat there is an.
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'7
FIG. 7. Conidia and conidiogcnous cells of/lark-

lIessia globosa (lMI 21815). Bar = 10 ~m.

other. as yet undescribed sp('cies with globose
conidia present in South Africa. ~tore collections
arc required to describe this taxon adequately.

Cuhures offl. hau'aiicJ/sis gre\..' vigorously on
MEA. and optimal growth was attained at 25 C
(FIG. 3). Colonies remained white and were less
flocculent than those of1I. cucalyploru1I1, If. fl.(-
s{tormis and II. uromycoidcs. This species spor-
ulated more readily in culture than any other
Ifarkncssia sp. tested with abundant, distinct co-
nidiomata forming after 1 wk of incubation. The
average size of the conidia and conidiophorcs
produced in culture varied little from those
formed in vivo.

Examination of the type collection ofIf. ha.
u'aiiel1sis(lMl 148757b) showed its conidia hav-
ing short appendages (1.:!-5 ~m) and smooth
nonstriate walls. As noted by Sutton (1971). the
immature conidia lack a mucous sheath. Ho\.\'-
c\'er. examination of fresh South African collec-
tions showed this species is morc variable than
originally believed. For example. striations and
a nonpersistent mucous sheath can be prescnt.
Furthermore. collections made fromE. mi£'ns
(PRE~1 50839) and aEucalypillS sp. (K'?) can.
tained conidiomata with macro- and microco-
nidia. Sporulation of single-macrospore cultures
on CLA induced both conidial types. but only
macroconidia were obtained from cultures on
MEA. This is the rust report of a microconidial
stage for If. hawaiiel1sis.

Ifarknessia globosaand II. hau"aiiel1sisare the
only two llarkl1{'ssia spp. on EucalyptUs spp. de-
scribed as having globose conidia which appar-
ently lack striations (SulIon, 1971.1980). In this
study we found that conidia of both of these
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FIG. 8. Conidia ofaJIarknC'ssiasp. (PRE~1 50844).
Bar = 10 ~m.

species can be finely striate as noted by Nag Raj
and Di Cosmo (1981). and that nonpersistent
mucous sheaths can also be present. The pres-
ence of striations and mucous sheaths seem to
be highly variable characters that should be re-
corded \\lith great care. Although the widths of
the conidiogenous cells and appendages are de.
scribed as being different forII. hahaiiensis and
H. globosa (Sullon. 1971). we found there was
considerable overlap when measuremcr,i.s were
taken from cultures ofH. hQ\\'Qiiensis.\\'e found
the two species to have similar appendage sizes

FIG. 9. A-C.llarkne.uia howoiiell5is. Bar = 10 ~m.
A. ~lacroconidja (lMI 148757a). B. Macroconidia. C.
!\tacroconidia and conidiogenous cells. D. Microco-
nidia and conidiogc!1ouS cells (PRE~1 508391.
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Fig. 10. A. B. Harknessia sFygii (PREt-.l 50842).
Bar =

]0 ~m. A. Conidia. B. Conidia and conidioge-
ncus cells.

but could distinguish them by the fact that co~
nidia were Jargcr inii. globosa [12.5-17 x 11-
13.7"mC'(~ 14,6 x 12.7"m)J(I~1l21815)(F!G.
7). and smaller inH. hall'aiiensis [9-13.5 x 8-
11 /.lffi(x = 11 x 9 }.1m)].Furthermore, the conid-
iogenous ceJJs ofN. f1all"aiiensiswere up to 20
pm in length, whereas those of H.globosa were
up to 31 /-1mlong. On the basis of the collections
examined in this study. we provide the following
amended description ofH. hawaiiensis.

Conidiomata sparse, amphigenous on leaves,
small. separate to aggregated. globose, almost su~
perf1cial to subepidermal and protruding, up to
-+00 pm in diameter m \"i\"o. up to 350 }.1min

itro, \\'ith black conidial masses exuding from
ostioles \\'ith furfuraceous margins. Conidio-
phores reduced to conidiogenous ceJls. !\1acro-
conidiogenous cells. phialides. long lageniform.
with the base 1.5-7 ,..,m "vide. often becoming
septate approximately -+-7,urn from the base.
1.5-3 }.1mwide towards the apex. hyaline. smooth
walled. unbranched. with one 10 two enterobJas-
tic proliferations. enclosed in a nonpersistent
muci!3ginous sheJ.th.7-20}.lm in length. Macro-
conidia holoblastic, aseptate. globose to subgJo-
bose. smooth walJed. often finely striated in lo-
calized areas. \\'ith more or less central globose
to irregular guttuJes, 9-13.5 x 8-11}.1m,initia!ly
enclosed in mucilaginous sheaths, with a per-
sisting hyaline basal appendage, devoid of cy-
tOplasm. 1-8Jim (x = 5 pm) long. Microconidi-
ogenous ceIJs formed in the same conidiomata.
"':~9pm long. ampu!liform. lageniform or cylin-
dricaL hyaJinc. smooth. proliferating cnterobJas-

tieally, with distinct cytoplasmi(: channels and

pcriclinal thickening without collarettes. !\.1icro-
conidia holoblastic. hyaline, ascptate, smooth,
ellipsoidal to fusiform. sometimes with minute
marginal frills. 2.5-8.8 x 1.5-3 pm.

HOSTS: E. robuSIa Sm.. E. grandis. E. Ilih'ns. J:'. ow/.
dC!1ii. E. punctala DC. EJ(cal.~plus spp.

SPECU_tENS EXAMINED. UNITED STATES OF
AMERICA. HAWAII: Oahu. Waipai. E. robusta, Lyon
IN (HOLOTYPE, IMI 147757). SOUTH AFRICA.
EASTERN TRANSVAAL: White River. E. gram/is. 1988.
.\1.1. Wingfield (PREM 49165): Sabic. 2 Nov. 1989,
P. IV. Crous (PRE!vt 50838); lessievalc, E. !1I"rCtlS.Nov.
1988, P. IV. Crous(PREt\1 50839: culture. PPRI 4298):
Eucalyptus sp.. .H.I'cosphaerella molleriana (Thum.)
Lindau, Mar. 1960, If. .')'cnuep (K); Sabic, E. maidel/ii.
~lar. 1990, ,\f.J. Wingfield (PREM 50840): E. PIlIl(-
tata, Mar. 1990. .\fJ. IVingfield (PREM 50841).
TRANSVAAL: Pretoria. Eucal.lPtllsSp. 30 OCL 1989, C-
ROllx (IM1334808. PREM 50627. PPRI 3752).

In an examination of leaf litter coHected from
Sy:::ygium cordatUm in the Eastem and Northern
Transvaal, another lIarknessia sp. was found.
This species resembled several other species in
having ventricose conidia. However, conidia
from these leaves were narrower and more ven-
tricose than those ofH. arctostaph.l'li Cooke &
Harkn., H. eucrypta (Cooke & Mass.) Nag Raj
& Oi Cosmo. H. /uegiana Spcg., H. rhoina EJlis
& Everh., H. ventricosa Sutton & Hodges andH.
spermatoidea. Although there arc several species
with similar appendage lengths, none has the same
conidial dimensions. This coJlection is. there.
fore. described as a new species ofHarknessia
as fonows:

Harknessia syzygii Crous. Wingfieldet Nag Raj.
Sf}. /10,'. FIGS. 3. 10. ] 7

Foliicola. Conidiomata stromatica. abundantia. am-
phigena. subepidermalia, immersa, erumpentia ('t
punctata, g!obosa ad subglobosa. usque ad 250 ~m
diam, unilocularia. area dchiscentiae spune ostioJata.
ostioli marginibus furfuraciis: parietes basaJes ct JaiC'r-
ales conidiomati 4--7 ccl1ulis crasses. ex textura angu-
lari hyalina ad pal1idc brunnea compositi. Conidi-
ophora ad ceHulas conidiogenas deminuta. Cellulae
conidiogenae discretae. hyalinae. laeves. lageniformes
ad doliiformes. 4--10 pm longae, 2.5-4.5 ~m latae basi,
in vagina mucosa non persistentia involutae, semel vel
ter enteroblastice proliferantes. Conidia holob1astica,
ventricosa ad gibbosa in vivo. fusiformia ad venlricosa
in vitro, aseptata. alrobrunnea, laevia vel striis longi-
tudinalibus 10calibus, cum guttula centrali globosa.
apices apiculati ad obtusi. 18.5-23 x 8.5-10.5 pm (.X"

= 21 x 9.5 pm). appendix basalis hyalina. non ramasa.
12.5-40 pm in fo!iis: conidia 13.8-25 x 6-7.5 pm CX.
= 20 x 6.3 .um). appendix 15-50.um in cullum.
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FIGs. I ]-17. Conidia and asci oflfarknessia and H'UI!Slncia spp. Bars = 10 J.l-m. 11. Conidia :md conidi-
ogenous cells of /l.eucalrplorum (PRE~1 50813). ] 2. Vertical section through a perilhccium of BOo('uca/YPlOrum
(PREM 50830). 13. Ascus and ascospores of U',eucalyprorum (PREM 50830). 14. Conidium ofH. uromycoides
(PREM 50832). 15. Conidium ofH.fu5~rormis (PREM 50836). 16. Macro- and microconidia ofH. hawaiiensis
(PRE~1 50839). 17 Conidia ofII. s.,'=ygii (PREM 50842).

SPECIMESTYPICUMin foliis emonuis Sy=ygii cordarj
Hochst.. Barbenon, Eastern Transvaal. South Africa,
I Feb, 1989, .Il.i, Wingfield, HOLOTYPUS, PREM
50824 (lMI 338269, ISOTYPUS),

becoming erumpent and punctate. globose 10
subglobosc. up to 250 ~m diam. unilocular: area
of dehiscence spuriously oSliolate, ostioles with
furfuraceous margins: basal and lateral \""alls four
to seven cells thick. composed of hyaline 10 paJe
brown lexrura angularis. Conidiophore's reduced

FoIiicolous. Conidioma13 stromatic. abun-
dant. amphigenous. subepidermaL immersed.
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to conidiogenous cel1s. Conidiogcnous cells dis-
crete. hyaline. smooth-walled. lagcniform to do.
1iifofl11. 4-10 pm long and 2.5-4.5 ,urn \\"ide at
the base. invcsted in mucilage. which disappears
with maturity. producing a single conidium or
proliferating cnteroblastically up to three times.
channel wide. pcriclinal thickening minute. col.
larctte present. Conidia holoblastic. \"entricosc
10 slightly gibbose. with single central guttulc, or
irregularly multiguttu)atc in vivo. fusiform to
...:entricose and irregularly guttulate in vitro.
aseptatc. dark bro\:',;n. smooth. non striate. or very
tInely striate in localized areas. guttulatc. occa-
sionally with longitudinal sections of paler pig-
ment at the cenlers. apices apicu1ate to obtuse.
18.5-23 x 8.5-IO.5"m(5:~21 x 9.5"mJ.basal
appendage hyaline. unbranched. 12.5-iO ~rn long
on lea,'es: conidia 13.8-25 x 6-7.5.urn U:.= 20
x 6.3 .urn), appendage15-50}lrn in culture. :-'1can
conidium body length: width ratio 2.3: I in vi,"o.
3: I in vitro: microconidia not seen and no te-
leomorph known.

HOST: S. cordatum.
SPEOMENS EXAMt:r..'"ED.'SOUTH AFRICA. EASTER."';

TRANSVAAL: Barberton,S. cordarum. I Feb. 1989. .\I.J.
Wingfield (HOLOTYPE. PRE!o.1 50842; typ~ culture,
PPRI 4299: ISOTYPE. IMI 338269). single conidial
isolates on sterilized E. grandis leaves (lMI 338267).
?'\ORTHER:-: TRANSVAAL: Goudrivier game lodge. S.
cordarumleaves, May 1991, P.IV. Crous(P.-\R.-\ TYPE.
PREM 50843).

Cultures obtained from this collection sporu-
lated on :-'1EA. CLA and Eucalypws leaf agar.
Conidia retained their ventricose shape in cul-
ture but had less pigment and were slightly nar-
rower than those observed in vivo. Optimum
growth occurred at 25 C (FIG. 3).

It is surprising that there are yet more new
species ofJ/arknessia occurring on Eucal.\pws.
As conidium morphology of many of these spe-
cies has been found to change on different media
and with different conditions of incubation. ob-
jectivc techniques would ultimately prove to be
more useful. Howe"er. there are clear!). many

species that remain to be described and mycol-
ogists arc cncouraged to collect these fungi.
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