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Fig. 1. Choanephorarot of lima bean caused by Choanephora cucurbitarum. A lima bean
plant developing soft rot symptoms (A); Appearance of the colony of C. cucurbitar um grown
onPDA a 25 for 1day (B); Morphology of sporangia as observed in light microscopy (C)
and in scanning microscopy (D) (bar represents 40um); apex of sporangiophore bearing
sporangiola (E) (bar represents 20um); Morphology of individual sporangiola (F) (bar
represents 20um), Morphology of spores as seen in light microscopy (G) (bar represents 2Qu
m) and in scanning microscopy (H) (bar represents 1Qum).



Choanephora cucurbitarum (isolate
LBCH-01)

Table 1. Pathogenicity of Choanephora cucurbitarum (isolate
LBCH-01) in greenhouse test *

Legume crops?

Phaseolus limensis Macf.(
Vigna sinensis Hassk.( )
Phaseolus vulgaris L.( )
Glycine max Merr .( )
Glycine max Merr .( )
Phaseolus angularis ( )
Phaseolus vulgaris ( )
Vignaradiata L.( )
Pisum sativum L.( )
Vicia faba L.( )

! Daily average temperatures ranged between 24  and 35

% Ten-day-old seedlings of legume crops were sprayed with
sporangiosporal suspension(10°® spores/ml) of C.
cucurbitarum.

3 Pathogenicity test was recorded 14 days after inoculation.
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Fig. 2. Effect of temperature on mycelial growth of
Choanephora cucurbitarum (isolate LBCH-01) for 24 hrs on
PDA. (Bars represent standard deviation).

107

70
stoL % Sporangiola T
~ - Sporangia
o~ 500k
E
5 - .
@
Z 300 b
[
=3
el ;
260 |- » i
100 1-
1 P S T, dovwc. <290 WP
05 R 15 20 2% 3@ 33 40 45

Temperature(C)

Fig. 3. Effect of temperature on sporulation of Choanephora
cucurbitarum (isolate LBCH-01) on 10% V8. Culture plates
were exposed to continuous light for 1 day at 25 C and then
shifted to 12 hrs dark / 12 hrs light photoperiod at 25  for
the further 6 days.
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Fig. 4. Effect of temperature on the germination of
sporangiospore of Choanephora cucurbitar um (isolate
LBCH-01) on 2% WA for 7 hrs. Bars represent standard
deviation.
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25

Table 2. Effect of various media on mycelial growth and
sporulation of Choanephora cucurbitarum (isolate LBCH-01)
at 25

Sporulation 3
Medium Colony*  No. of No.of  Tota
diam. (cm) sporangia sporangiola
Iday fem? fem?
Potato dextrose agar 8.3 a" 46 e 27b 73cd
Malt extract agar 3.3f 15e 3b 18d
Corn meal agar 6.5 cd 204 cd 8b 212bc
Czapek-Dox yeast 81la 134de 202a 336b
extract agar
Y east-extract malt- 6.7 bc 20e 1b 21d

extract pepton

glucose agar
Oatmeal agar 6.0d 202 cd 13b  215hbc
Sach's medium 48e 371b 2b  373b
10% V8 agar 7.1b 635 a Ob 635a
Pea seed agar 6.2 cd 221 cd 6b 227bc
Carrot agar 2749 633 a 1b 634a
Limabean agar 6.4cd  292bc 2b 294b
Water agar ble 33e 0b 33d
1. Cultures were exposed to continuous light at 25  for 1
day.
2. Cultures were exposed to continuous light at 25  for 1 day

and then moved to 12 hr dark / 12 hrs light photoperiod at
25 for 6days.

3. The number of sporangia and sporangiolain 32 fields (four
Petri dishes, eight fields per dish) was counted at 6 days
after incubation. One field = 1 cm?.

4 Means (n = 4) in the same column followed by the same
letter are not significantly different (P = 0.05) according to
Duncan's multiple range test.

Choanephora cucurbitarum

(conidia) (14)
Tiwari  Yadav (20)
C. cucurbitarum
Barnett Lilly 9
C. cucurbitarum

conidial head 12~ 24

Barnett
(thiamine)

Lilly (9) Bl
C. cucurbitarum

B1 Saini
Sidhu (19) 28 C. cucurbitarum

25
PDA YMPG
Saini
CYA
Naito Sugimoto (18) (C.
cucurbitarum) 30 10 40
15 ( )
88 -2.4- -03(2)
1 . 1979. . p. 104-110.
. . 152
2. . 1983.
. 25:313 ( )
3. . 1994,
3:255 ( )
4, . 1998.
. 40: 440 ( )
5. . 1995.
4:214 ( )
6. . 1998. Botryodiplodia theobromae

40(4):315- 327



10.

11

12.

13.

14.

15.

16.

. 1998.
40:439 ()
. 1991. ( ).

Barnett, H. L., and Lilly, V. G. 1950. Nutritional and
environmental factors influencing asexual sporulation of
Choanephora cucurbitarum in culture. Phytopathol ogy
40: 80-89.

Chang, C. A., and Liao, Y. Y. 1993. Synergistic effect
caused by dual infection of cucumber mosaic virus and
two potyviruses on pea and lima bean. Plant Pathol. Bull.
2:251. (Abstr.)

Dhingra, O. D., and Sinclair, J. B. 1987. Basic Plant
Pathology Methods. CRC press, Inc. Boca Katon,
Florida. USA. 355pp.

Farr, D. F., Bills, G. F., Chamuris, G. P., and Rossman, A.
Y. 1989. Fungi on Plants and Plant Products in the United
States. The American Phytopathological Society Press, St.
Paul, MN., USA, 1252 pp.

Holcomb, G. E. 1998. First report of Choanephora flower
spot and blight of periwinkle. Plant Dis. 82(4): 447.
(Abstr.)

Higham, M. T., and Cole, K. M. 1982. Fine structure of
sporangiole development in Choanephora cucurbitarum
(Mucorales). Can. J. Bot. 60:2313-2324.

Kamal, S. S. 1976. Wet rot of sesame seedlingsin India
Science and Culture 42(5):267-270.

Kirk, P. M. 1977. Scanning electron microscopy of
zygospore formation in Choanephora circinans

17.

18.

19.

20.

21.

22

23.

24.

109

(Mucorales). Trans. Br. Mycol. Soc. 68(3): 429-488.

Kirk, P. M. 1984. A Monograph of the Choanephoraceae.
Mycol. Paper 152 : 1-61.

Naito, S., and Sugimoto, T. 1989. Choanephorarot in
sugar beets at flowering. Res. Bull. Hokkaido Agric..
Exp. Sta. (Jpn) 151:1-5.

Saini, S. S, and Sidhu, H. K. 1983. Studies on the carbon
nutrition of two species of Choanephora. Geobios
10(4):149-151.

Tiwari, V. N., and Yadav, A. S. 1975. Effect of light
spectrum on the growth and sporulation of two strains of
Choanephora cucurbitarum. Indian Phytopathol.
27(4):611-613.

Turkensteen, L. J. 1979. Choanephora blight of potatoes
and other crops grown under tropical conditionsin Peru.
Neth. J. Plant Pathol. 85(2):85-86.

Walker, J. C. 1852. Diseases of Vegetable Crops.
McGraw-Hill, Co. New Y ork, 529 pp.

Wolf, F. A. 1917. A squash disease caused by
Choanephora cucurbitar um. J. Agric. Res. (U.S.A) 8:319-
328.

Yasmin, A., and Mirza, M. S. 1988. Maize - a new host
for Choanephora cucurbitar umin Pakistan. J. Agric. Res.
(Pakistan) 9(2):268.



110

8 3 1999

ABSTRACT

Kuo, C. H. * Chung, W. C. ? and Chang, C. A. ® 1999. Characterization of the pathogen causing
Choanephora wet rot of lima bean in Taiwan. Plant Pathol. Bull. 8:103-110. (* Department of Plant
Protection, National Chiayi Institute of Technology, Chiayi, Taiwan. R.O.C.,  Taiwan Seed Improvement
and Propagation Station, Hsinshe, Taichung, Taiwan, R.O.C., * Department of Plant Pathology, Taiwan
Agricultural Research Institute, Wu-Feng, Taichung 413, Taiwan, R. O. C., * Corresponding author: E-mail:
chkuo@rice.cit.edu.tw; Fax: 05-2782622).

A newly documented disease, namely Choanephora wet rot, of lima bean (Phaseolus limensis) caused
by Choanephora cucurbitarum was found at Chiayi in August 1998. The colonies of the causal fungus
grown on potato dextrose agar at 25 C are white in color at early stage of growth with abundant aerial
mycelium, but at later stage the color of the medium will turn into pale yellow. Sporangia and sporangiola
are readily observed on the tip of upright-like sporangiophores, which are numerous on aerial mycelium.
Sporangia spherical in shape, 25- 124 u m in diameter, white color at young stage but turning to dark brown
at maturity. Sporangiola, containing only one spore inside, indehiscent, ellipsoid to broadly ellipsoid, 11-13
x 13-20 p min size, subtended by a short cylindrical pedicel. Sporangiospores, ellipsoid to broadly
ellipsoid in shape, brown to pale brown in color, 8-12 x 20-24 y m in size, are characterized with
longitudinal striatures on the wall surface and several fine hyaline appendages at both poles. Of the ten
leguminous species tested, the fungus also infects snap bean (Phaseolus vulgaris) and cowpea (Vigna
sinensis). The optimum temperature for mycelial growth and germination of sporangiospores of C.
cucurbitarum was found between 25 to 35 , whereas the optimum temperatures for sporangia and
sporangiola formation on 10% V8 medium were 25 and 15 |, respectively. Of the twelve media tested,
potato dextrose agar and Czapek-Dox yeast extract agar are the most favorable ones, followed by 10% V8
medium, for the mycelial growth of the fungus. On the other hand, maximum sporangia formation was
observed on 10% V8 medium and carrot agar, while sporangiola formation was observed on Czapek-Dox
yeast extract agar.

Key words : Choanephora wet rot, lima bean, Choanephora cucurbitar um



