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Abstract : Incubation condition affecting the chlamydospore formation and isolation from mycelia
and conidia of Cylindrocarpon destructanse (isolate ACY-9701), isolated from the root rot lesion of the
American ginseng (Panax quinguefolium) was investigated. Chlamydospores were formed from my-
celia but not from conidia on the Czapek-Dox agar without carbon or nitrogen source after 20 days
incubation at 20°C. In the medium added with nitrogen and carbon sources, immatured chlamy-
dospore-like cells were formed from microconidia and mycelia as well. Immatured chlamydospore-
like cells were formed from mycelia as well as microconidia in corn, kidney bean, and pea root ex-
tracts after 20 days incubation at 20°C, while typical chlamydospores were formed from both of
them in the root extract of Panax quinguefolium. The 3.6 log chlamydospore/mm* was converted
from microconidia in the medium, which was equal to 2.5% conidia formed. Under the light condition
(251.1 umol/m* - sec, 12 hrs dark and light cycle), 4.2 log/mm’ of chlamydospores were converted
from intercalary or terminal cells of macroconidia, which was 4.0% of macroconidia produced on Po-
tato dextrose agar (PDA). When mycelia and microconidia were stored at -70°C for 32 days and in-
cubated on PDA after thawing at room temperature to isolate chlamydospores from them, mi-
croconidia and mycelia were still alive. Meanwhile, microconidial lysis was found after heating them
at 32°C for 7 days, but the chlamydospores converted from macroconidia were not lysed up to 13
days at 32°C.

Key worlds : Cylindrocarpon destructans, macroconidia, chlamydospore, Panax quinquefolium.

M B 3 19939 250l s QUAF Axpa]ellA] o] W

ol Al el wet it Azbata)e] F89le

Cylidrocarpon destructans(Zinssm.) Scholten 2 R.13}3ic}, H 3 A2 |43 28l4 C. des-
19189 w12 Panax quinguefolium)2] 2] -8+ tructansel] 913F Belx g o] why EXvs) o] Wi
Qoo R A& 1nuvsl o] 1969+ dEollA] Fejal o) Aed B gl whajedpeonezl 28w gl
AH(Panax ginseng)®| Hel¥ 802 R v s et o} C destructanse 55 AEA7L 240817 ¢dviz}
SElvEtel s 19759 Chungell o8] X Bas] = Eofilold QaiEql o) 713t A3 +=

304



Vol. 22, No. 4(1998) oAk e S
2A BT At AR C destructans’t
Qarel] Palste] el grie] MAE 2Aoli F
SEAP} BN e e Al
2:317] SlaIA Ba) Ftzale] A4 o ol #
gt d-77F gaddelt, C. destructans®] FEA}L A
Aol Bl A7 Tei it meld e Ao 4] Relgk
TFE Ao E wjekazl 2 wads)t Al w
=z }\g/HELSL 1;1_]_3],03 <] "47'&’ o] H:] 0]—7-94 z‘fu}.g._;(}q]
e olSAlol) B asld] o7 itk A=A
2] NS A7) AsiAe FARA G FA £ 2o

< 3}\3} Fusarium solani®] 7%
-?“-:LFJ} 7%“ <= ’4?7] AlF AN B2
2 WysEe s BaEa Sa-
chmdra‘: A A F. solanis A2 7 7|52 B4
yelrds HHZI g2 Fogal FARE v wsic)
uebA B AT visake] e Sl Eeld
C. destructanss 52k ok EAbel Mo A
o iz}e] edofa f-F-9} Al EAL] He|FEEo] of
Wl JS Fod IR elA] ofE A EALZE
FUREAE FEsle] Eolske whiE dvsidch

Mz S

1. SAlEF

v]=- IndianaFol A A= 2 Qe 494 EEE
(Panax quinquefolium)®] e84 oA 223t
Ovlindrocarpon destructans(IH7-18 ACY-9701)%
AR&-3}odch

2. A U RE|FES0 2Ift C. destructans®
FOIEX} AN

vl o] AU BT T kel & C
destructans®] I E2} YAQ2FE A4 8)7] 918 7|2
WA 24 Czapek Dox agarg ARS8t} wi ]
4814l NaNO,, #4494l Sucrosed 7} & &
H71gt A A S FAsle] Potato dextrose agar
(PDA)NA 1047 A-83F FAFF C. destructans
(FFHE ACY-9701)¢] AL AH-E HEspsdr) 4]
=AY Re]FEEd wAE 2AE] $le Sa-
chindra'®] W& Aasle] 7|52 58 w34k
67047} Growth ChamberellA A-83} #8225 AL&
sl 2 o} B A E A ZE growth chamberellA] k&

9| FerEA A4 o

] 305

M

3- 2097 A5 S, 7
ARE-sgd et 2 el AR B2 E AlAS L S5

5l 132 wrpapE R 7;_}1 o] & glass tissue
grinder 2 homogenizing & 5 filter paper® 3%}
stodek. Alg el o] ool g 1:10 [He]: SH/
(W/V)el w2 ZA’ 7-]' FEE WAE A
Smi¥ g Hataisict. Zb el FEE wiAled C
destructans?} 27-7F A5 PDA wix] A R el it
£ 7}8te] Cheese cloth 3322 A21 5538 123
FAEAE 107ml F=E0] HES HEste] 20 COﬂ
A1 20947 wieFstsdict, Zt vz o) oty A} AjAd ke
Haemocytometer & &3 3},

3. DA Y BYEXNSRE FUEXQ| MM U
22|

FATT C. destructans(F7TH % ACY-9701)9] #
Fkpel A W% by aE Bels)lr] $1si4] PDAC
A 1047 A AL A EALe} Stz ale] Eg)
A2 EAshs oA e BHE 4mm* A=A de) 4
d42 Akl At olA] EAEARRS Fe] A
aksdch, o] AMA A3 EAZAP) 23k AL 7}
ZF 28 vialdll ¥4}l 22] 3 Darmonos¢] whd-&
sk -70:Ce) deep freezerel| XAshdA] 3, 7,
10, 20, 309 35 AF-LellA] BkEl PDA Aol uf
oFsto] AERT-E AP

WS B3 C destructans®] NHF-AYFALE F=
AlA o] ZRE] W FRIAE AWAAF L FelE}
7] $13) PDAY| FAITE AHFE3le] 20Ce} o] =
AbEl= growth chamberollA wiokalsdch, o] w) #&
1227t et o] ste] ASAH 0T HEE dlglw
o] Al7)= 251.1 pmol/m?® - sec = ~745104D} o)uj
& o Fvly s e Al FE Ayt )
= A AAEIl e wiefsbEA B2l A4
Tzt S WAkt B EAE e o
5 A" FEAE EejEb] S8 2509 A3E
Zaistel BAEALE B 5 gl 7RA ] 24
32C 2710l FHEAe} BAEAL E3E 2
5 137F 2stshda} ofF 3 7o o] Fghs
PDA Aol wxdsle] zbzhe] A2{5-5 ARl

2, 9T RuE
=z =

H|ZE 9

Zdat ¥ g

2] e] 2 A%, BhAadd F bAoA C. destruc-



306 EAL

f-odg - 243 - Jennifer L. Parke el AtelzlA]

Table 1. Production of conidia and chlamydospores in Cylindrocarpon destructans (isolate ACY-9701) in Czapek-Dox
solution with or without carbon and/or nitrogen sources”

Nitrogen(N) Carbon (C)

Log(No. of chlamydospores)/ml

Log (No. of
source added(+) or not . g From From
added(-) to the medium microconidia)/ml microconidia mycelium
N(-), C(+) 2.6%+0.2 0 3.8+£0.1(M)
N(+), C(—) 2.8+04 0 2.9+0.7(M)
N(-), C(-) 1.7t1.2 0 1.1+1.6(M)
N(+), C(+) 2.3+0.2 1.6+1.2() 1.941.3(I)

* Potassium nitrate and sucrose were used to nitrogen and carbon, respectively. Inoculated cultures with 10° coni-
dia of C. destructans were incubated for 20 days at 20°C. Values in the table are averages of three replicates+
standard deviation. M=mature chlamydospores, [=immature chlamydospores.

Table 2. Production of conidia and chlamydospores by Cylindrocarpon destructans in the root extracts of crop

plants

Plant”

Log (No. of
microconidia)/m/

Log (No. of chlamydospores”/m!

From microconidia From mycelium

Corn(Zea mays) 0.7£0.9 3.440.1(D 2.34+0.2(1)
Kidney bean(Phaseolus vidgaris) 2.5+0.3 2.4+0.1(D 0
Pea(Pisum satium) 1.2+1.7 3.0+0.4(D) 0.9+1.3(I)
Ginseng(Panax quinquefolivm) 5.2+0.1 3.6+0.1(M) 3.0+0.3(M)
V-8 juice 5.6+0.1 3.4%0.3(M) 3.9+0.1(M)

* Six-month-old seedlings of ginseng and twenty-day-old seedlings of corn, kidney bean and pea were used. The
roots were homogenized in deionized water [1/10(w/v)] using a glass tissue grinder and filtered through filter
paper. Root extracts (5 m/) were dispenced into capped test tubes and autoclaved for 20 mins. Inoculated cul-
tures with 10° conidia of C. destructans were incubated for 20 days at 20°C. Values in the table are average of

three replicates = standard deviation.

” M=mature chlamydospores, I=immature chlamydospores.
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Table 3. Effect of light on formation of comdia in Cyl-
mdrocarpon destructans (isolate ACY-9701)"

Cell number of Log (No. of conidia)/mm®

conidium Light Dark
1 0 5.3+0.1
2 51+0.1 5610.1
3 5.040.1 0
4 5.5%0.1 0

" C. destructans was isolated from root rot lesions of
American ginseng (Panax guinguefolium). C. destruc-
tans was incubated at 20°C for 28 days. Light in-
tensity was 251.1 pmol/m” - sec with a 12hr light/
dark cycle. Values in the table were average of
three replicates +standard deviation.
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Table 4. Production of new conidia and their conversion into chlamydospores in Cylindrocarpon destructans (isolate

ACY-9701) as promoted by light”

Light Dark
Log (No. of Log (No. of Log (No. of Log (No. of
macroconidia)/mm® chlamydospores)/mm® microconidia)/mm’ chlamydospores)/mm?*
5.6+0.1 4.2+0.2 5.7+0.1 0

" C. destructans was isolated from root rot lesions of American ginseng (Panax quinquefolium). C. destructans was
incubated at 20°C for 28 days. Light intensity was 251.1 umol/m” - sec with a 12hr light/dark cycle. Values in
the table were average of three replicates*standard deviation.

Plate 1. Chlamydospores in macroconidia of Cylindrocarpon destructans (isolate ACY-9701).
At Immatured chlamydospore (chlamydospore-like cell, arrow)

B: Terminal chlamydospore (arrow)
C: Intercalary single chlamydospore (arrow)
D: Terminal twin chlamydospore(arrow).
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Table 6. Survival of microconidia and chlamydospores
of Cilindrocarpon destructans (isolate ACY-
9701) at 32°C*

Number of days of storage

Spore
3 7 10 13
Microconidia + - - -
Chlmaydospore + + + +

“ Chlamydospores were produced from macroconidia
treated with a light intensity of 251.1 pwmol/m” " sec
and a 12hrs dark/light cycle. +=survival, — =non-sur-
vival.
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Table 5. Survival of Cylindrocarpon destructans in the storage at -70°C”

Mycelium (days)

Microconidia (days)

b}
fsolate 3 7 10 20 30 3 7 10 20 30
CY-9207 +¢ + + + + + + + + +
CY-9402 + + + + + + + + + +
H2B7T1R2B + + + + + + + + + +
ACY-9701 + + + + + + + + + +

¥ Mycelium or conidia of stored C. destructans were incubated on potato dextrose agar at 20°C to check for sur-

vival.

" CY-9207 and CY-9402 were isolated from root rot of Korean ginseng (Panax ginseng). H2B7T1R2B and ACY-
9701 were isolated from root rot of ginseng (Panax quinguefolium).

¢ +=survival.
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