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Fig. 1. Symptoms and pathogen of lima bean anthracnose. a. Symptoms of anthracnose on
leaves. b. Close-up look of anthracnose lesion. ¢. Anthracnose lesions on lima bean
pods. d. Conidiogenous cells and conidia of Colletotrichum dematium . truncatum,

Bar=10 pum,



L AR - 0.
v S (

clemarmm . truncatu
images are captured from the same u)mdl_um. a. Non-gelmmate conidium contains one nu-
clear. b. Two nuclei can be seen in the two ends of the conidium (arrowheads). ¢. Germ
tube emerges from one end of the conidium that was divided into two cells by a septum. d.
Young germ tube elongates and pulls cytoplasm into germ tube. e. Germ tube ceases to
grow and starts to form appressorium. . The second septum develops between appressc
ium and germ tube which indicates the maturity of the appresorium. Inset shows a penetra-
arrowhead) underneath the appressorium. Bar =10 pm.
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Fig. 3. The nuclear behavior of C.

dematium f. truncatum during the formation of

appressorium. a. An ungerminated conidium contains one nucleaus. b. A dividing
nucleaus is an carly sign of germination. ¢. During the germination, nuclei reside in
the conidium. d. A newly formed nucleaus enters the appressorium during the final
stage of the appressorium formation. Bar =10 pm
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Fig. 4. Post infection behavior of C. dematium f. truncatum in vitro and in vivo. a. A
conidium develops appressorium on cellophane membrane. b. Same conidium as a,
but focus was set on the post infection hyphae. Note the unique morphology of post
penetration hyphae. ¢. Plastic section of lima bean leaf that was inoculated by C.
dematium f. truncatum 30 hours later. Note the colonizing hyphae is developing
intercelluarly (arrowhead). d. Diseased leaf is seriously colonized by C. dematium f.
truncatum (arrowheads) and results cavities within leaf tissue 60 hours after
inoculation. Bar =10pum
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Table 1. The effect of different fungicides on the control of lima bean anthracnose

Disease incidence (%)

Fungicides

Protective use Curative use Non-treated
Triadimenol 29.5¢ 0.4 40.3+ 10.5 447+ 5.6
Tricyclazole 2.1+ 0.6 51.9¢ 57 49.8+ 7.1
Kresoxim-methyl 1.0£ 1.0 41.4+¢ 132 447+ 79
Azoxystrobin 58+ 23 584+ 87 62.3+ 11.0
Prochloraz 0 0 448+ 5.6
Fludioxonil 0 287+ 2.8 499+ 2.6
Acibenzolar >50 >50 >50
Bacillus subtilis Y1336 >50 >50 >50
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ABSTRACT

Kuo, K. C.*, Lee, C. Y., Chiang, S. S., and Zheng, Y. S. 1999. Causal agent,
pathogenesis and fungicide screening of lima bean anthracnose. Plant Prot. Bull.
41: 269 - 275. (Department of Pesticide Application, Taiwan Agricultural Chemicals
and Toxic Substances Research Institute, Wufeng, Taichung, Taiwan, R. Q. C.)

Lima bean (Phaseolus limensis Macf.) anthracnose, caused by a falcate
Colletotrichum, was recorded in Taiwan for the first time. Based on Andrus and
Moore (1935), it was identified as C. truncatum. The fungus was then compared
with other falcate Colletotrichum species such as C. dematium, and C. capsici
revealing no morphological difference among them. However, C. truncatum was
easily differentiated from other falcate species such as C. falcatum, C. liliacearum
and C. graminicola. Pathogenecity tests undertaken by using C. truncatum collected
from lima bean indicated that all tested isolates could not attack other leguminous
plants such as P angularis, P. vulgaris, Vigna radiata, V. sinensis, and Pisum
sativum. In addition, inoculation tests conducted on lima bean failed when using
other falcate Colletotrichum such as C. dematium, C. Jalcatum, C. liliacearum, C.
capsici and C. graminicola. The results indicated that, among the tested falcate
Colletotrichum, only C. truncatum was pathogenic to lima beans. Thus, the
morphological characteristics and host range revealed that this fungus should be
more appropriately identified as C. dematium f. truncatum. The fungus germinated
and formed appressorium within 6 hours under a given environment by using a two-
step method. On its host, the fungus developed intercellularly after its penetration
and, eventually, the host cells collapsed. The disease cycle took about 60-65 hours
to develop symptoms and showed no latent infection. Fungicide screening tests by
using pot plants and fungicides with different mode of actions showed that
prochloraz, triadimefon, tricyclazole, azoxystrobin, kresoxim methyl, and
fludioxonil, had protective effect. Among them, only prochloraz had curative effect.
Both acibenzolar and Bacillus subtilis Y1336 performed poorly against this disease.

(Key words: lima bean, anthracnose, infection behavior, fungicide screening)
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