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The 18 isolates of soybean red crown rot pathogen (Calonectria ilicicola) were isolated from infected soybean
plants showing chlorosis symptom and red perithecia sign in 2002 and 2003 season in Korea. The morpholog-
ical characteristics of the typical isolate SC03-15, such as macroconidia and macrovesicles in anamorph as
well as perithecia, asci and ascospores in teleomorph, were observed from red crown rot pathogens. The per-
ithecia were red-brown globose to ovoid, and 357.9 (312.5~391.5.7) pm high and 474.3 (419~535) pm diameter.
Asci were hyaline and clavate and included 8 ascospores, which were straight to slightly curved, 1(-3)-septate,
and 36.9(31.1~49.4) x 5.2(4.5~6.1) um. Macroconidia in anamorph were cylindrical, hyaline and in size 73.2
(68.1~77.6) x 5.8(4.9~6.8) um. Further identification process was performed through molecular method, such
as a phylogenetic analysis by rDNA sequencing of ITS and B-tubuline genes of all isolates tested in this study.
All isolates were identified as Calonectria ilicicola by DNA sequencing of ITS and B-tubuline genes, and mor-
phological characteristics.
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Table 1. Disease severity scale of wound inoculation test

Scale Disease symptoms

0 No symptoms
Browning of inoculation site
Browning of crown and tap root

Extension of browning to secondary roots

AW N =

Falling off the high position secondary roots, severe
decay of tap root

5 Most of secondary roots were falling off, severe
decay of tap root
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Fig. 1. Isolated place of Calonectria ilicicola in 2002 and 2003.
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Table 2. Morphological characteristics of Calonectria ilicicola (Cylindrocladium parasiticum) isolated from soybean

Characteristics Calonectria ilicicola , SC03-15
Colony color on PDA white at first and getting brown white at first and getting brown
the bottom of media color — red-brown the bottom of media color — red-brown
Perithecia spherical shape or obovate shape, orange-red color, spherical shape or obovate shape orange-red color,
280-400 x 300-500 mm 357.9(312.5-391.5.7) x 474.3 (419-535) mm
Asci clavate shape with little curve, hyaline, clavate shape with little curve, hyaline,
90-140 x 12-19 mm 90.9 x 15.0 mm
Ascospores falcate shape with little curve, 1-3 septae, hyaline, falcate shape with little curve, 1-3 septae, hyaline,
45(30-65) x 5.5(4.5-6.5) mm 36.9(31.1-49.4) x 5.2 (4.5-6.1) mm
Conidia hyaline, cylindrical, 3-septate, 58-107 x 4.8-7.1 mm hyaline, cylindrical, 3-septate,
73.24(68.1-77.6) x 5.76(4.9-6.8) mm
Vesicles sphaeropedunclate shape, 7-10 mm in diameter globose shape, 8.46(6.2-10.0) mm in diameter
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Fig. 3. Agarose gel electrophoresis of polymerase chain reaction
(PCR) products. A; Amplification of the ITS region, B; Amplifi-
cation of the Tubuline gene. M represented DNA marker used in
this study.
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Fig. 4. Pylogenetic relationships of the Cylindrocladium spp. with ITS resion sequences. A: The most parsimonious tree derived from
maximum parsimony analysis. B: Pylogenetic tree based on neighbor-joining analysis. C. ovat. and C. sphathi. was indicated as C.

ovatum and C. sphathiphylli.
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Fig. 5. Pylogenetic relationships of the Cylindrocladium spp. with tubuline gene sequences. A: The most parsimonious tree derived from
maximum parsimony analysis. B: Pylogenetic tree based on neighbor-joining analysis. Each abbreviation from the top represented
Colletotrichum gloeosporioides, Alternaria alternata, Gibberella fujikuroi, Fusarium proliferatum and Gibberella zeae as the out group,
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Fig. 6. Pathgenicity of Calonectria ilicicola (Cylindrocladium
parasiticum) isolates against soybean cv. ‘Hannam’ and
‘Bakcheon’ by wound inoculation method. Group A showed the
low pathogenicity was included as 14 isolates such as 102002,
102004, 102006, 102007, 102010, Cc097-1, SC02-1, SC02-2,
SC03-1, SC03-5, SC03-8, SC03-9, SC03-10, and SCO3-11.
Group B showed with the strong pathogenicity against only
Hannam cultivar was included 8 isolated as 102005, SC03-3,
SC03-6, SC03-7, SCO3-12, SC03-13, SCO3-15, and SCO3-16.
Group C included as 102009, 102024, SC03-2, SC03-4, and
SC03-14 showed the strong pathogenicity against both of all
cultivar of soybean, ‘Bakcheon’ and ‘Hannam’.
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