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Properties of Suppressive and Conducive Soils to Ginseng Root Rot

Young Ryun Chung, Hong Jin Kim, Seung Hwan Ohh, Il Ho Lee

ABSTRACT

Biological, physical and chemical characteristics of suppressive and conducive soils to ginseng

root rot were investigated. Population of antagonistic microorganisms to Fusarium solani was

much higher in suppressive soils than in conducive soils,

species were smaller in suppressive soils.

whereas the numbers of Fusarium

Mycelial growth and chlamydospore formation of

Fusarium solani were inhibited in suppressive soils. In the water extract of suppressive soils,

lysis of germination tube and macroconidia of F. solani was occurred by antagonistic microor-

ganisms at 4 hours after treatment. There were no significant differences in physical and chemical

characteristics between supressive soils and conducive soils to ginseng root rot,

however, clay

content of suppressive soils was a little higher than that of conductive soils.

B S A S 0 R
R 2, o9 PERE Yae we piE
A eI, gis] el ®okakdt A4
T ALY PiihE ol e 2 HRA B 349;11»},
9
e

N7 Rheel FREVE o F-of disel %mx’tO]
glom, HEELY gfite 2 wHMESL o
2 AR QeI #0566 olgj &l Hhe
AR, dwf 59 EE o] 88 A% KN 4
DAY BIERE NS BiNE Rmsty on, e
= OBl AletAl Ehglwl iRl HHEe e
o] & U E A2 Higetg ot

RISl IR BHER Dol A bR duhiye
2 kST dE Re, HHMe L i

FLshe

* OSSR BEEARR
Suweon, 171~31, Korea)

i AR E RS JkddE, iTdeE ANes
el Epse MflehE el sher BigEst EEet
o ol AL FME LhNe PIEREBRT el 2z H

b e ek 3 T 1o [ s = ) - S e B £ a2 Y s
IRzl R Fkol WHE & e 2, 1022

42 Knudsoneo] wu}ulv}9] Fusarium wiltel] el 4
Mo 2 T{ENS- 3l LI#%, Walker, Synder?, Menzies!®
&9 MR I EBEMkol ksl Al=bebed ok B
PRI (2 A3e] 43E, (L8 2 Any FNo] gk
e ALo2 el glont BB Ay Ao
Fasol Az 9ep®2d, Chung %P A% BEWH

Q) Fusarium solaniol %islod Byl Streptomyces
spp.o} EEH{EHE 932 o8] & HhfEo] it
A = MR B A [%]”ﬂﬁé olebz HE

9ot
— o B NS JfEe] ANHfES Aoz AJAH

B4 (Agronomy Research Center, Korea Ginseng & Tobacco Research Institute,

IR A EIERIYTE AT 693 85 (Jeung Pyung Experiment Station, Korea Ginseng & Tobacco Research Ins-

titute, Jeung Pyung, 311 Korea)

— 203 —



z glont AA g —i BHEEst EiEE sz 3lEo)
welA, & PgEdlA s EfEmd BREREEEC A
WLt A% FHLWE Feh & LS 2R
FHEES Mfstgl =t

o
=

wE ® AE

TiER KO KR U HREHK

N Beith B 24 DT d A A e ke
S HIES B E DA, fidkde] 90% LlLd
38 M=t 10% LT 5 Miike] #F 5~10cm i
B S IRERShe] RAEH MfL 9 SR
o) #ptz et et WEEQ Fusarium solani= 5

e NFEe) MU BmaA oA SRkt (EAstle

RE-LEO| HEH GE U EHBY HiE
Fusarium, 2% % 20 MEE L 34%
© 2 PCNBi##?® (Peptone 15g, Oxgall 1.0g, PCNB
259 4g, Chlorotetracycline (. 05g, Streptomycin sul-
fate 0. 1g, K,HPO; 0. 05g, MgS0s-7H,0 0.05g, Agar
15g, =54 1), Martin’si%ip?? (Peptone 15g, MgSO,-
7H,0 0.5g, K,HPO, 1g, Rose bengal 0.03g, Strep-
EN-PN

tomyein sulfate 0. 1g, Agar 15g, -5 10), Nutrient
agariiiiol A £4 dFetgl oo, T iy & Herr'®

Table 1. Investigation of ginseng replanted fields*

Age of Years of Missing

Location ginseng field Field state** rate

(yr.) Preparation (%)
Punggi 2 4 2 Paddy field 9.8
Punggi 3 2 2 Paddy field 2.2
Punggi 4 3 1 Upland 100.0
Punggi 5 3 1 Paddy field 7.0
Geumsan 4 3 2 Paddy field 100.0
Geumsan 5 4 1 Paddy field 5.0
Kimpo 1 2 2 Paddy field 93.0
Kimpo 2 3 2 Paddy field 8.0

* Surveyed at May 21th-July 22th., 1982.
*x Pield state during preparation for ginseng replan-
ting.
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Table 2. Population of rhizosphere microorganisms in ginseng root rot suppressive and conducive soils.

Population of microorganisms(g=! soil)

___1X1o0¢ - 1X10% o 1X10° 1X10¢
Total Bacteria Fusarium spp. Total Fungi Fusarium Lytic microbes
Suppressive soil 32.1 11. 2%* 20.7 22, 1%%
Conducive soil 39.9 25.3 22.8 8.0

*% Sjgnificantly different at p=0.01 from numbers in conducive soil.
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Fig. 2. Lysis of Fusarium solani by antagonistic microorganisms(arrows) in the water extract

of suppressive soil to ginseng root rot at 4 hours after treatment
a. Lysis of germtube b. Lysis of macroconidium (X700)

Table 3. Conidia germination, chlamydospore forma-
tion,and mycelial growth of Fusarium so-
lani on water agar placed on ginseng root

rot suppressive and conducive soils.

Conidia® Number of® Myceliale
germination chlamydo- ¥C ]t?l
(%) spore 8 O‘fvr .
Suprpessive 33.2 9. 0% 1. 9%
soil
Conducive soil 40.7 20.6 2.7

* Slgmﬁcantly dlfferent at p=0.05 from numbers in
conducive soil(At 24 days after incubation).

a. Measured at 4 hrs. after treatment with soil ex-
tract.

b. Average number based on examination of 10 mi-
croscopic fields(X600).

c. Growth was rated on 3 scales after 20 days incuba-
tion; 1. poor growth 2. Medium 3. Good growth
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Table 4. Soil texture of ginseng root rot suppressive and conducive soils.

Particle distribution(%)

Field — Soil texture
Sand Silt Clay
Suppressive soil Punggi I 48.5 33.2 19.3 Loam
Punggi i 42.9 37.8 19.3 Loam
Punggi V 55.3 25. 4 19.3 Sand Clay Loam
Kimpo I 13.7 52.5 33.8 Silt Clay Loam
Conducive soil Punggi W 46.7 35.6 17.7 Loam
Kimpo 1 28.7 50. 4 20.9 Siit Loam
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