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Damping-off of Carrot Caused by Rhizoctonia solani AG-1 1C

Tomoo MISAWA¥*, Tsutomu KOMATSU** and Hidetoshi TSUJI* **

Damping-off of carrots was observed in Hokkaido, Japan in May 2011. An isolate obtained from diseased
tissues was identified as Rhizoctonia solani anastomosis group (AG)-1 I C on the basis of cultural appearance,
mycelial growth temperature, hyphal anastomosis and the result of specific PCR analysis. The AG-1 1C
isolate caused damping-off in carrot seedlings, but did not induce root rot in carrots in inoculation tests.
The reference isolate NCRR1 (R. solani AG-2-2 IV) known, as the carrot root rot pathogen, caused damping-
off and root rot in carrots. We confirmed that the AG-1 I C isolate differed from the AG-2-2 Visolate in
terms of pathogenicity in carrot roots. Damping-off of carrot caused by R. solani AG-1 1 C has not been
reported in Japan; therefore, we hereby propose including it as one of the pathogens of the disease.
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Fig.1 Symptoms, pathogenicity and cultural appearance of the
carrot damping-off pathogen, Rhizoctonia solani

a-b: basal stem rot(a), damping-off and death of carrot seedlings
in the field (b)

b-d: damping-off of carrot seedling 11 days after inoculation (c),
and root symptoms of carrot plants 14 days after inocula-
tion (d) with Rhizoctonia solani AG-2-2 IV isolate NCRR1
(left: 1), isolate RD1 (center:I). Right uninoculated con-
trol (1I).

c:Tand I, damping-off; I, no symptom

d: I, rot; II, caved lesion; II, no symptom

e: cultural appearance of isolate RD1 grown on PDA at 25T for

20 days.
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Table 1 Comparison of pathogenicity of the isolate obtained
from damping-off (isolate RD1) with that of root rot
pathogen (isolate NCRR1) in carrot seedlings and

roots
Three-week-old seedlings @ Root P
Isolate Disease index © Caved Rot
0 1 2 3 lesion
RD1 0 2 4 3 3/39 0/3
NCRR1 0 2 2 5 0/3 3/3
Control 9 0 0 0 0/3 0/3

a, b) Virulence was determined 11 days (a) and 14 days
(b) after inoculation

¢) 0:no symptom, l:stem base became brown, 2 : stem
base became brown and the plants fell down, 3 : plants
died

d) Number of diseased plants/number of plants tested
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Table 2 Comparison of cultural appearance and mycelial growth temperature of isolate RD1 with those of Rhizoctonia solani AG-1

1 C reported previously

Rhizoctonia solani AG-11C

Isolate RD1

Hyakumachi - Sumino (1984)

Kawaradani et al. (2007) Kubota et al. (2009)

Colony color light brown light brown colorless-light brown light brown
Sclerotium
color blackish brown dark brown-black dark brown brown-blackish brown
surface smooth smooth smooth smooth
shape spherical spherical spherical spherical-shaped flat board
size 04-lmm 0.2-0.8mm 0.2-12mm less than lmm
Mycelial growth at 25C (/24h) 22.8mm ca.29mm -3 235mm
Optimal temperature 25C 285-295T 25C

a) Not examined
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Fig 2 Myecelial growth of Rhizoctonia solani isolate RD1 on

potato dextrose agar at different temperatures for 24 h.
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Fig.3 Agarose gel electrophoresis of PCR products amplified
from fungal DNA of Rhizoctonia solani isolate RD1.

Amplification was carried out using isolate RD1 with specific
primer pairs for R solani AG-1 TA (LaneI A), IB (Lane IB)
and I1C (LaneIC). Lane M : 100-bp ladder.
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R solani AG-1ix 1A, IB, IC, ID, IE, IF
DEOOHEBEIHEEN (3), FAEICIX TA, IB,
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