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Effect of Ultrasonic treatment on the Isolation of the Chlamydospores
of Cylindrocarpon destructans Causing Root rot of Panax ginseng
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Abstract : Chlamydospores were isolated from hyphae of Cylindrocarpon destructans by homogenization and/or ultra-
sonic treatment. Rate of the isolated chlamydospores by the homogenization with glass tissue grinder were 9.8% of all
total chlamydospores formed in the culture of C. destructans. The length of mycelial fragments after the homogenization
was about 400 um. They were, however, formed in clusters of the chlamydospores and the mycelia. The rate of the iso-
lated chlamydospores from additional ultrasonic treatment after the homogenization of the mycelia were 74.3%. The
length of mycelial fragments with the ultrasonic treatment was about 20 um and chlamydospores seemed to be isolated
from the mycelial mats and dispersed evenly in the culture. The numbers of chlamydospore in a catena were 1 to 8 cells
after the homogenization on potato dextrose agar (PDA). Meanwhile the numbers of them after added ultrasonic treatment
were 1 to 4 cells. Germination percentages of the isolated chlamydospores from the ultrasonic treatment were 46.8% after
incubation of 2 days on PDA at 20°C and 60.7% after incubation of 13 days at 5°C, respectively. Germination rate of
chlamydospores to the total chlamydospores produced by the ultrasonic treatment was 55.8%. However, it was increased
to 74% when it was measured in the germinated catenae to the total catenae.

Key words: Homogenization, ultrasonic treatment, chlamydospore isolation, Cylindrocarpon destructans.
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Table 1. Effect of ultrasonic treatment on split of mycelial mat of
Cylindrocarpon destructans®
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Table 2. Effect of ultrasonic treatment on isolation of chlamydospores
from mycelial mat of Cylindrocarpon destructans®

Mycelia
Treatment
time (sec) Maximal Mycelial
length (um) fragments
0 400 Cluster
10 140 Cluster
20 120 Dispersion
30 70 ”
40 70 ”
50 40 ”
60 30 ”
90 20 "

# Chlamydospores of Cylindrocarpon destructans (isolate CY-9801)
were produced by incubating under light intensity of 180 pmols/
m?-sec with 12 hrs. dark and light cycle for 64 days at 20°C after
treatment with scrapping aerial mycelia grown 10 days at 20°C on
potato dextrose agar. Slices of the culture media were treated with
ultrasonic processor (Cole-Parmer 4710, U.S.A) after homogeni-
zation using glass tissue grinder (Wheaton No. 90475, overhead
stirrer, U.S.A).
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Treatment Time Chlamydospore(%)

(sec) Isolated Non-isolated Damaged

0 98147 85727 45+4.1

10 212%55 73.4%4.6 54x2.1

20 32.7+46 62.3%6.5 50x2.1

30 586183 324+57 9.0%3.1

40 559%35 39.1£3.1 50%23

50 539%55 347%9.7 11.4%42

60 663155 268134 69*2.1

90 743124 18.7%2.8 7004

3 Chlamydospores of Cylindrocarpon destructans (isolate CY -9801)
were produced by incubating under light intensity of 180 pmols/
m?2-sec with 12 hrs. dark and light cycle for 64 days at 20°C after
treatment with scrapping aerial mycelia grown 10 days at 20°C on
potato dextrose agar. Slices of the culture media were treated with
ultrasonic processor (Cole-Parmer 4710, U.S.A) after homogeni-
zation using glass tissue grinder (Wheaton No. 90475, overhead
stirrer, U.S.A). Values in the table were average of three replicates
and standard deviation.
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Plate 1. Isolation of chlamydospore of Cylindrocarpon destructans by homogenization with glass tissue grinder and/or ultrasonic treatment.
A: Clusters of mycelia and the chlamydospores were produced by homogenization treatment, X300. B: Chlamydospores were
isolated from the mycelial mat and dispersed evenly by the additional ultrasonic treatment after the homogenization, X600. C:
Germinated chlamydospore (arrow) on the potato dextrose agar which was isolated by the ultrasonic treatment, X600.
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Table 3. Effect of ultrasonic treatment on split of chlamydospore
catena®

Number of cells Chlamydospore (%)

in a catena®

Before treatment After treatment

1 38.1£3.89 353%59
2 354+14 489+64
3 16.2+4.1 9.1*45
4 53207 67t4.1
5 33%1.1 0
6 1.3+02 0
7 0 0
8 04105 0

3 Chlamydospores of Cylindrocarpon destructans (isolate CY-9801)
were produced by incubating under light intensity of 180 wmols/m?
sec with 12 hrs. dark and light cycle for 64 days at 20°C after treat-
ment with scrapping aerial mycelia grown 10 days at 20°C on potato
dextrose agar. Slices of the culture media were treated with ultrasonic
processor (Cole-Parmer 4710, U.S.A) after homogenization using
glass tissue grinder (Wheaton No. 90475, overhead stirrer, U.S.A).

® The cell(s) in a catena of chlamydospores converted from mycelia
in Cylindrocarpon destructans on potato dextrose agar.

© The figure indicates that rate (%) of the germinated chlamydospore
and values were average of three replicates and standard deviation.

Table 4. Germination of cell within catena of chlamydospore of
Cylindrocarpon destructans isolated from treatment with
ultrasonic process®

Number of cellin  Number of  Incubation Temperature (°C)"

chlamydosore germinated

catena® cells 20 5
1 1 212+5.19 25416.6
2 1 144%13 11.1£20
2 75122 183*1.6
3 1 25£1.0 1.3£19
2 0 1.3+1.8

3 0 0
4 1 1.1£0.8 20X0.0
2 0 1.3+1.9

3 0 0

4 0 0

total 46.8 60.7

3 Chlamydospores of Cylindrocarpon destructans (isolate CY-9801)
were produced by incubating under light intensity of 180 umols/
m?-sec with 12 hrs. dark and light cycle for 64 days at 20°C after
treatment with scrapping aerial mycelia grown 10 days at 20°C on
potato dextrose agar. Slices of the culture media were treated with
ultrasonic processor (Cole-Parmer 4710, U.S.A) after homoge-
nization using glass tissue grinder (Wheaton No. 90475, overhead
stirrer, U.S.A).

% The cell(s) in a catena of chlamydospores converted from mycelia
in Cylindrocarpon destructans on potato dextrose agar.

©) The chtamydospores were incubated for 2 days at 20°C or 13 days
at 5°C.

9 The figure indicates that rate (%) of the germinated chlamy-
dospores and values were average of three replicates and standard
deviation.
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Table 5. Germination of a cell or a catena of chlamydospore isolated
from ultrasonic treatment of mycelia of Cylindrocarpon
destructans®

Germination (%) of chlamydospore

Culture media in a form of®

Cell Catena
Potato Dextrose Agar 55.8t1.1 734153
Czapek solution Agar 488*26 74.0%t6.1

3 Chlamydospores of Cylindrocarpon destructans(isolate CY-9801)
were produced by incubating under light intensity of 180 pmols/
m?+sec with 12 hrs. dark and light cycle for 64 days at 20°C after
treatment with scrapping aerial mycelia grown 10 days at 20°C on
potato dextrose agar. Slices of the culture media were treated with
ultrasonic processor (Cole-Parmer 4710, U.S.A) after homoge-
nization using glass tissue grinder (Wheaton No. 90475, overhead
stirrer, U.S.A).

® Germination rate of the cell is the ratio of germinated chlamy-
dospore cells to the total chlamydospore cells to the total chlamy-
dospores isolated. Germination rate of the catena was calculated as
the ratio of number of the catena with germinated chlamy-
dospore(s) to the total catenae.
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