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Etiological Characteristics of Colletotrichum acutatum, C. gloeosporioides
and Glomerella cingulata Isolated from Apples

Du Hyung Lee*
Department of Environmental Horticulture, Seoul City University, Seoul 130-743, Korea

ABSTRACT : Pathogenic fungal species associated with apple anthracnose were studied with di-
seased fruits collected over two major apple growing areas from 1986 to 1988. Colletotrichum
acutatum Simmonds, C. gloeosporioides(Penz.) Sacc. and Glomerella cingulata(Stonem.) Spauld.
& Schrenk were identified based on their mycological characteristics. C. acutatum could be easily
differentiated from C. gloeosporioides by producing their fusiform conidia and developing apricot~
salmon colony colors, non-forming an ascigerous stages. Growth rate of C. acutatum were slow
in plate culture. The three species of anthracnose fungi tested caused apple rot. Symptoms produ-
ced by C. gloeosporivides were larger than those of the others. C. gloeosporioides and G. cingulata
produced rot lesions on apples that appeared became brown and later black, but C. acutatum
produced rot lesions appeared yellowish brown and later reddish brown. G. cingulata has the
major species responsible for apple anthracnose epidemics in Korea.

Key words : Apple, anthracnose, etiology, Colletotrichum spp.
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Table 1. Cultural characteristics of Colletotrichum acutatum, C. gloeosporioides and Glomerella cingulata isolated from

diseased apples on potato dextrose agar

Species of Spore Formation of*® " Colony d?olon}'C
isolates shape conidia setae perithecia characteristics 1ameters
(mm)
C. acutatum Fusiform ++ - - gray green mycelial 55
rings interspersed with
apricot coloured masses
C. gloeosporioides Cylindrical + + - dark olive green in 85
a zonate pattern
G. cingulata Conidia : cylindrical + - ++ dark olive green in 85
Ascospores : cylindrical a zonate pattern with
to fusiform small dark spots

slightly curved

throughout colony

acAfter 7 days cultured on PDA at 25°C. Data are averages of 5 plates.

b— :none, + :sparse, ++ :abundant.

Table 2. Comparisons of conidial size of Colletotrichum spp. associated with apple anthracnose on PDA and apple
fruits in this study with those described previously by other reseachers

Conidial size (um)

Species of isolates
pest Potato dextrose agar®

Apples (cv. Jonathan)

Others (reseacher)

C acutatum

C gloeosporioides
Imperfect stage of
G. cingulata

126~168%X3.6~40 (132X39) 120~200X40~48 (161X41) 83~144X25~40 (Simmonds)

130~170X34~45 (Baxter et al)

115~194X4.1~50 (164X45) 128~220X40~60 (17.1X44) 90~180X30~60 (Shear et al)
162~240X37~42 (181X41) 155~232X40~72 (195X45) 90~240X30~60 (Mordue)

aAfter 15 days on PDA and apple fruit incubated at 25°C. Data are averages of 30 samples in each isolate.
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Fig. 1~3. Colony morphology of Colletotrichum acuta-
tum (1a), Glomerella cingulata (2a) and C. gloeosporioides
(3a) on PDA and micrographs showing characteristics
(bar=10 um) of conidia of C. acutatum (1b), ascospores
(2b) and asci (2c) of G. cingulata and conidia of C
gloeosporioides (3b) on PDA.

AR FA] ASE B HSole Ay~
Holdelr} sEM o wWawA elreke]l FHF
HE e Q839 A el=)r 4=
(Fig. 1a), TAE2] AAEEE )2 Fof ulsfiA] o}
=3 PDAYCE B #AXAE ddstadoyt
Zdee} Ahdzte] ¥AL gglch Slide wWHoR
FEAE wolx7) & RASE 2 Z3HTable 4),
271E 75~105X40~60 umo]gl Hze @i~
FE5Mog TRYP~dyoldoy =EA FAHA
o} Al#te] WE-He| YA FAAFE FARE B
(Table 5), =7]%= 280~840 um(HF 395.5 um)o) 2
Agolle dEFHoIAo vFel Z2Hes W3
A FHo 2 WHiles A= ok

Cgloeosporioides®] F-AEA= 74, o]l
TY~eldygor FEe] FEU2n Z7|= PDA
oA 11.5~194X41~50um= Alg}ell A Kok 2
gtthTable 2, Fig. 3b). PDAcA AAsle T4
ALE B Ao 3PY~35EH0)¢)ort &
B0 WA FIRYY AL FHE EX
FAe ARSI e gelzlEel 4=l
(Fig. 3a) d219] AAEEE C acutatum B} i)
PDA $lelle A7} FAA Tl 24 e] 7
£ FAstdden Ahdzre FASA fskel Slide
ez EAE welrzl F $EAVE AN
ZA#Table 4), Z7]¥= 6.0~19.5X40~10.5 ume] 3L
Aze Yoz FFgFPolgont HEeE FAIY:E
ARem FAF7E Bk WE Abke] HFHe
P FARES ZARE AINTable 5) A7=
140~ 1120 ym(HF 328 um)o| AL A Foll= 24 o]
Hou} g EMe R Wl

Geingulata®] E-AAd el EAFA= 162~240
X37~42umBA Alzlel] AR ZHcls 2 H
ol HAANE A WL dFEvle T
£ Ho]dtKTable 2). PDAC] 3R G cingulata®l
TAHE 1 AFele MY~ FHeqeu 57
Y~FEEH oz Wy e FAhe] A2

Table 3. Size (um) of perithecia, asci and ascospores of Glomerella cingulata grown on potato dextrose agar and

apple fruits

Perithecia® Asci® Ascospores®
Media
range average range average range average
PDA  900~2550X82.5~1950 1478X1302 320~629X40~120 S16X71  136~192X40~44 158X4.1
APPIe o) 850X 825~2250 641X 1445 4M0~808X52~116 638XT2  120~180X40~T2  182X48
(Jonathan)

*After 20 days on PDA and apple fruits at 25°C. Data are averages of 30 samples in each isolates.
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Table 4. Morphological characteristics of appressoria of Colletotrichum acutatum, C. gloeosporioides and Glomerella

cingulata isolated from diseased apples on slide culture

: Appressoria
Speci £ isol Size of s ) o )
pecies of isolates appressoria (um)* ormation Characteristics of appressoria
degree®
C. acutatum 7.5~10.5X4.0~ 60 + pale to dark green, clavate or ovate
C. gloeosporioides 60~19.5X40~105 ++ brown, clavate, occasionally irregular
G.cingulata 6.0~205X4.5~11.0 ++ brown, clavate or ovate occasionally irregular

2From 5-day-old PDB culture on slide glass. Data are averages of 50 appressoria in each isolate.

b+ :sparse, + + :abundant.

Table 5. Size of acervulus of Colletotrichum acutatum,
C. gloeosporioides and Glomerella cingulata grown on ap-
ple fruits (cv. Jonadan)

Size of acervuli (um)

Species of isolates

range average
C acutatum 280~ 840 3955
C gloeosporioides 140~1120 328

Imperpect stage of G cingulata  280~574 4139

aData were obtained 20 days after inoculation and va-
lues are averages of 30 acervuli in each isolate.
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Table 6. Pathogenicity of Colletotrichum acutatum, C. gloeosporivides and Glomerella cingulata isolated from diseased

apples

Pathogenicity on apple (cv. Jonathan)

Species of isolates

lesion diameter (mm)

Conidial mass formed® Symptom colour

w1 NWI
-C. acutatum 270 170 + reddish brown
C. gloeosporioides 340 62.0 + brown to black
G. cingulata 20.0 330 + brown to black

aData were obtained 23 days after inoculation and values are averages of 10 apple fruits in each isolate.

*WI :wound inoculation, NWI : non-wound inoculation.
¢ + : conidial mass formed on acervuli
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Fig. 4. Anthracnose symptoms appeared on apples (cv. Jonathan) 23 days after inoculation with Colletotrichum

acutatum (4a) and Glomerella» cingulata (4b).

Table 7. Isolation frequency of Collefotrichum acutatum,
C. gloeosporioides and Glomerella cingulata from diseased
apples sampled over major growing areas in Korea

Species of isolates Isolation frequency?

C. acutatum 7.7
C. gloeosporioides ’ 269
G. cingulata 654

2260 isolates collected from diseased apple fruits.
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