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ABSTRACT : Virulence and vegetative compatibility group (VCG) of Glomerella cingulata
isolates obtained from red pepper, apple, grape, and statice were examined. All isolates
from apple, grape, and statice were pathogenic to the hosts but not to fruits of red pepper.
Isolates from red pepper did not show pathogenicity on all the hosts by non-wound ino-
culation. Nitrate nonutilizing (nif) mutants of the isolates were generated by culturing on
minimal medium (MM) amended with 1.5% potassium chlorate. Nit mutants were divided
into four phenotypes nitl, nit2, nit3 and nitM. VCGs were examined by pairing of pheno-
typically distinct ni¢ mutants. Isolates from apple, grape, and statice belonged to one VCG,
whereas isolates from red pepper fell into another VCG. This result indicates that VCGs
within isolates of G. cingulata are closely related to virulence. The isolates having a dif-
ferent host and belonging to the same VCG formed wild-type heterokaryons, but the iso-
lates did not form any ascus in their pairings on MM.

Key words : Glomerella cingulata, virulence, vegetative compatibility, ascus formation.
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Table 1. Origin of Glomerella cingulata isolates used in this study

Isolate Host plant Source Collection site
GC10 Capsicum annuum Seed CPRDA®
CG24 Capsicum annuum Seed CPRDA’
CG25 Capsicum annuum Seed CPRDA®
GCM1 Malus pumila var. dulcissima Fruit Jincheon, Chungbuk
GCM2 Malus pumila var. dulcissima Fruit Jincheon, Chungbuk
GCM3 Malus pumila var. dulcissima Fruit Jincheon, Chungbuk
GCM4 Malus pumila var. dulcissima Fruit Jincheon, Chungbuk
GCM5 Malus pumila var. dulcissima Fruit Jincheon, Chungbuk
GCM6 Malus pumila var. dulcissima Fruit Jincheon, Chungbuk
GC11 Limonium sinuatum Leaf NAHES" °
GC13 Limonium sinuatum Leaf NAHES®
GC15 Limonium sinuatum Leaf NAHES"®
GC17 Limonium sinuatum Leaf NAHES®
GCV196 Vitis vinifera Fruit Naju, Jeonnam

* Chungnam Provincial Rural Development Administration.

® Namwon Alpine Horticultural Experiment Station.
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Fig. 1. Morphological and cultural characteristics of Glomerella cingulata isolated from four hosts (A: GCM4, apple; B:
GCC25, red pepper; C: GCV196, grape; D: GCS11, statice). Each picture shows; a: colony morphology, b: asci (400 x )

c: ascospores (400X ), d: conidia (400X ).
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Table 2. Pathogenicity of Glomerella cingulata isolates on fruits and leaves of hosts by artificial inoculation

Pathogenicity on*

S(;s;lc;e()f Apple Grape Statice Red pepper
NwW w NwW w Nw W Nw A\

Red pepper - + - + - ++ - +
Statice + ++ ++ ++ ++ ++ - -
Apple + + + + + -+ - -
Grape + + + + + ++ - -

* The symbols ++, + and — represent severe, weak and no symptom, respectively. NW : non-wound inoculation, W :

wound inoculation.

Fig. 2. Growth of four kinds of nitrate nonutilizing (nif)
mutant phenotypes of Glomerella cingulata on media
with different nitrogen sources. Upper left : nitl, upper

right : nitM, lower left : nit2, lower right:nit3. NM:
nitrite medium, AM : ammonium medium, HM : hypox-
anthine medium, UM: uric acid medium.
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Table 3. Frequency and phenotype of nitrate nonu-
tilizing (nit) mutants of Glomerella cingulata recovered
from 1.5% chlorate medium

% nit mutant-classes’

Isolate

nitl nit2 nit3 nitM
CG10 833 - - 16.7
CG24 66.7 - 333 -
CG25 100 - - -
GCM1 44 .4 - 55.6 -
GCM2 60.0 40.0 - -
GCM3 100 - - -
GCM4 100 - - -
GCM5 100 - - -
GCM6 100 - - -
GC11 100 - - —
GC13 100 - - -
GC15 100 - - -
GC17 100 - - -
GCV196 - - 100 -

“ Nit mutant phenotypes determined according to growth
on basal medium amended with different nitrogen sources;
nit mutants were screened on the chlorate medium.
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o] %3 3] (phenotype)g A g A3}, nitl 80.5 %, nir2
1.9%, nit3 12.0%, 1.2] I nitMe] 0.9% <3 3}ld 5, 1L
Z nit]2] £ %S 7 Eouo) Al Ee]gt
GCM3 3ol A vt Bo)3lA| & nit27} 40.0% 233514
t}(Fig. 2, Table 3).
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Table 4. Vegetative compatibility grouping” and ascus formation” among nit mutants of Glomerella cingulata obtained

from apple, statice, grape and red pepper

Isolate GCM (apple) GCV (grape) GC (statice) CG (red pepper)
CG (red pepper) (=) -(-) =(=) +(+)
GC (statice) +{(-) +(-) +(+)
GCV (grape) +(-) d°
GCM (apple) +(+)

“ + : formation of heterokaryotic zone, —
" (+) : formation of ascus, (- ) : no formation of ascus.
“d : not determined.

GOM2-1

GCM6-10 GCV194-11

: no formation of heterokaryotic zone.

Fig. 3. Vegetative compatibility reactions among nit mutants of Glomerella cingulata isolates (GCM : apple, GCV :
grape). A : Apple isolates GCM2-1 and GCM6-10 formed heterokaryons, and nit mutant from one isolate GCM6-9
and GCM6-10 formed self complementation. B : Apple isolate (GCM6-5) and grape isolates (GCV194-1, GCV194-3)

formed visible heterokaryons.
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