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Abstract 

Glomerella miyabeana is recorded for the f irst t ime in main land Aust ra l ia . T h e fungus w a s 
isolated f rom leaf lesions on Salix fragilis, S. alba var. vitellina and S. cinerea in New 
South Wa les , Victor ia and the Aust ra l ian Capi ta l Terr i tory. R ibosomal D N A ITS sequences 
f rom cul tures isolated f rom 5. alba var . vitellina were ident ical to G. miyabeana 
sequences on GenBank , but those f rom S. fragilis di f fered by one base. A s G. miyabeana 
has been reported to cause occas ional fruit rots, s imple pathogenic i ty exper iments were 
conduc ted using go lden del ic ious app les and nashi pears. Colletotrichum acutatum w a s 
abou t twice as aggress ive as Glomerella miyabeana on the app les , and th ree t imes as 
aggress ive on the nashi pears. 
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miyabeana on wi l lows in Austra l ia . Australasian Mycologist25 (3): 6 9 - 7 2 . 

Introduct ion 

Dur ing a survey for wi l low pests and 
pa thogens in south-eastern Austra l ia in 2 0 0 5 -
2006 , w e found Glomerella miyabeana 
(Fukush i ) Arx for the first t ime on ma in land 
Aust ra l ia . T h e fungus w a s isolated f rom leaf 
lesions on Salix fragilis (crack w i l low) , 
S. cinerea (pussy wi l low) and 5. alba var . 
vitellina (go lden wi l low) in N S W , V ic . and the 
A C T . Glomerella miyabeana is recorded in 
Tasman ia (Sampson and Walker 1982) , 
a l though no voucher spec imen is located in 
any Aust ra l ian plant pathology herbar ia . Dur ing 
these surveys , w e found G. miyabeana on 
S. fragilis and S. purpurea (purple osier wi l low) 
in T a s m a n i a . Glomerella miyabeana is an 
aggress ive pathogen of w i l lows, caus ing a 
black canker and leaf spot (Spiers a n d 
Hopcrof t 1993) . It occurs in Eng land , Nor th 
A m e r i c a , N e w Zea land and Japan on a w ide 
range o f Salix spec ies . In Eng land , it has been 
noted to be especia l ly aggress ive on Salix 

fragilis and S. alba var . vitellina (Rose 1989) , 
whi le in New Zea land these spec ies we re not 
af fected (Spiers and Hopcrof t 1993) . 
Phy logenet ic s tud ies have shown that 
Glomerella miyabeana is a dist inct spec ies in 
the Colletotrichum acutatum J . H . S i m m o n d s 
complex (Guerber et al. 2003) . A 
morpho log ica l , mo lecu lar phy logenet ic and 
pathogenic i ty s tudy w a s under taken to conf i rm 
the identi ty of the fungus and to de termine its 
potent ial to c a u s e fruit rots. 

Mater ia ls a n d Me thods 

T h e fungus w a s isolated direct ly on to potato 
dext rose agar ( P D A ) . Cu l tures were g rown 
under a combina t ion of wh i te and UV 
f luorescent l ights for 2 weeks . Mater ia l w a s 
mounted in 1 0 0 % lactic ac id , w a r m e d and 
examined using inter ference contrast . Cul tures 



Figure 1. Glomerella miyabeana asci and ascospores (left), and conidia (right). Scale bar equals 30 urn. 

• VPRI 32575 ex Salix fragilis 

~~' VPRI 32545 ex Salix fragilis 

VPRI 32546 ex Salix alba var. vitellina 

VPRI 32457 ex Salix alba var. vitellina 

AJ536213 ex Fragaria x ananassa 

AJ536212 ex Fragaria x ananassa 

AJ301925 ex Syringa vulgaris 

AJ301952 ex Salix sp. 

AJ301971 Colletotrichum acutatum ex Prunus cerasus 

I 1 
0.001 

Figure 2. Minimum-evolution tree from rDNA ITS sequences showing the relationship between Glomerella 
miyabeana isolates from willow in Australia, and G. miyabeana sequences on GenBank. Colletotrichum acutatum 
was used as the outgroup and the scale bar equals one base change per 1000 bases. 

and dr ied spec imens have been depos i ted in 
herbar ia VPRI and DAR (Table 1). 

For molecular compar ison with o ther 
Glomerella and Colletotrichum spec ies , the 
r ibosomal D N A ITS region vvas sequenced f rom 
two isolates f rom each Salix spec ies (Table 1). 
D N A w a s ext racted us ing a D N e a s y ™ Plant 
Mini Kit (Qiagen) accord ing to the 
manufacturer 's instruct ions. Each 25 u± PCR 
react ion conta ined 5ng of D N A , 200 u,M of 
each d N T P , 1.5 m M MgCI 2 , 2.5 u l l O x buffer, 
4 ng each of pr imers ITS I F (Gardes and Bruns 
1993) and ITS4 (Whi te et al. 1990) , and 
0.5 units of T a q po lymerase. React ion cyc les 
we re 35 cyc les of 30 sec . at 94°C, 30 sec . at 
50°C, 1 min . at 72°C. PCR products were 
pur i f ied using a QIAqu ick PCR Puri f icat ion Kit 
(Q iagen) and sequenced direct ly us ing pr imers 

Figure 3. Comparison of Glomerella miyabeana 
(left) and Colletotrichum acutatum (right) as fruit rot 
pathogens of apple cv. Golden Delicious. Lesions 
one week after inoculation with mycelium plug. 



ITS1F and ITS4 , with an ABI PRISM® 
B I G D Y E ™ Termina to r Cycle Sequenc ing Kit 
(Appl ied B iosys tems) accord ing to the 
manufacturer 's instruct ions. Sequences have 
been depos i ted in GenBank (Table 1). A 
m in imum evolut ion t ree w a s const ructed with 
M E G A 2 (Kumar et al. 2001) to show the 
phy logenet ic relat ionships of these sequences . 
Colletotrichum acutatum w a s used as the 
outgroup. 

To compare the fruit rott ing pathogenic i ty of 
G. miyabeana wi th Colletotrichum acutatum, 
apple (cv Go lden Del ic ious) fruit and nashi 
pear fruit we re inoculated wi th 6 m m agar 
plugs of each fungus accord ing to the methods 
descr ibed in Pitt et al. (1991) . The cul ture of 
C. acutatum (VPRI 16247) or ig inated f rom 
apple fruit. Twe lve repl icates of each fungus 
on each frui t were prepared. Fruits were 
p laced in a plastic bag and left at room 
tempera ture for 1 week. 

Resul ts and Discussion 

Leaves had large b lackened lesions that 
appeared to be extending quick ly a long the 
blade. Leaves ul t imately shr ivel led and d ied . 
The morpho logy of the fungus agreed wel l 
with recent descr ipt ions of G. miyabeana (Ellis 
and Ellis 1985 , Spiers and Hopcrof t 1993) . 
Ascocarps we re about 2 m m in d iameter , 
initially f o rmed singly, but later in c lumps. Asci 
were c lavate , about 5 0 - 7 0 x 10 urn, and 
ascospores we re hyal ine, asepta te , ob long , 
about 1 3 - 6 x 5 u.m (Figure 1). Mos t isolates 

produced a p ink-red p igment . T h e conid ia l 
state {Colletotrichum sp. ) w a s not f o rmed in 
cu l ture, but w a s seen on mois t incubated 
leaves. Con id ia were hya l ine, asep ta te , st ra ight 
to sl ight ly cu rved , approx imate ly 20 x 5 j im 
(Figure 1). 

T h e two isolates f rom S. fragilis had identical 
ITS sequences . These di f fered f rom the two 
S. alba var . vitellina isolates by one nucleot ide. 
T h e s e latter sequences w e r e ident ical to four 
sequences on GenBank , none of wh ich were 
label led G. miyabeana. T h e s e inc lude two 
isolates f rom s t rawberry in N e w Zea land 
col lected by Johns ton and J o n e s (1997) , and 
identi f ied by t hem as G. miyabeana, that were 
later sequenced by Mar t inez -Cu lebras et al. 
(2003) w h o cal led t h e m Colletotrichum 
acutatum. T h e ITS s e q u e n c e s we re also 
identical to two sequences des igna ted G. cf. 
cingulata that were isolated f rom Salix sp . and 
Syringa vulgaris (N i renberg et al. 2002) . It 
seems likely that these t w o col lect ions are 
G. miyabeana g iven the ident ical ITS sequence 
and host re lat ionship (at least for the isolate 
f rom Salix). T h e next mos t s imi lar sequences 
in GenBank be longed to the C acutatum 
complex . T h e s e dif fered by at least f ive bases. 
T h e phy logenet ic re lat ionship be tween these 
sequences is shown in F igure 2 . 

A l though G. miyabeana is pr imar i ly a wi l low 
pa thogen , it has been recorded in New 
Zea land f rom ripe fruit rots on s t rawberry , 
app le , nashi pear and t oma to (Johnston and 

Table 1. Collection details, herbarium accession numbers and GenBank accession numbers of Glomerella 
miyabeana specimens examined. 

Spec imen Host Col lect ion detai ls ITS G e n B a n k 
access ion 

V P R I 3 2 5 4 6 Salix albavar. vitellina Brindibel la , A C T , Nov. 2005 EF452724 

V P R I 3 2 5 4 7 Salix alba var . vitellina Br ind ibel la , A C T , Nov. 2005 EF452725 

VPRI 32735 Salix cinerea Cann River, V i c , Mar . 2006 -

V P R I 3 2 5 4 5 Salix fragilis T u m u t River, N S W , Nov. 2005 EF452726 

V P R I 3 2 5 7 5 Salix fragilis T u m u t River, N S W , Nov. 2005 EF452727 

V P R I 3 2 7 3 7 Salix fragilis Q u e e n s t o w n , T a s . , Feb . 2006 -

V P R I 3 2 7 3 6 Salix purpurea Blackf ish Creek , T a s . , Feb . 2006 -
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