GFAERT A ¢
Korean J. Plant Prot. 23(3)

A234 A 3%
: 142~146(1984)

AZRER MHTE 3 FRLES RARE L&

BEACH™ « GPHRT - BLARME - Kb gt

Comparison of Rhizosphere Environments in Soils

Suppressive and Conducive to Ginseng Root Rot.
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ABSTRACT

Soils suppressive and conducive to ginseng root rot were studied by examining the mycelial
growth of Fusarium solani, Phytophthora cactorum, and Sclerotinia sp. on extracts of each
type soil. Rhizosphere environments of the two soils were also compared.

Myecelial growth of all root rot fungi used was more severely restrained on the suppressive
soil extract agar than that of conducive one. However, when heated at 100 C for 30 minutes,
mycelial growth of F. solani and Sclerotinia sp. was not affected, regardless of type soil used,
whereas R. solani and P. cactorum grew better on conducive soil extract. Mycelial growth of
all fungi used was stimulated as the treated temperature became higher.

No significant differences between the two types of the soil were found in propagules of F.
solani. The numbers of total fungi and total bacteria and the ratioes of total fungi to Fusarium
and total bacteria to Fusarium were higher in the suppressive soils than in the conducive ones.
Higher amount of clay existed in the suppressive soils, Mg and Na contents were lower in those

soils than the conducive ones.
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Table 1. Descriptions of the fields tested*
Field no. Age(Year) Missing Locality
plant(%)
43 3 7.2 Kimpo
43-1 2 8.9 Kimpo
110 4 8.9 Kanghwa
53 3 5.2 Kanghwa
76 4 6.6 Yangju
90 4 58.2 Kimpo
96 4 58.4 Kimpo
97 4 50. 4 Kimpo
101 3 67.5 Kanghwa
106 3 80.0 Kanghwa

*#Date of survey: June 3 to 5, Soils were sampled

at 3 different places in a field.
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Table 2. Mpycelial growth of some ginseng root rot fungi on suppressive and conducive soil extract
agars overlayered with cellophane
Colony diameter(mm)
Soil type Fusarium solani Rhizoctonia solani Phytophthora cactorum Sclerotinia sp.
1® H* 1 H 1 H 1 H
Suppressive soi 15. 1* 59.1 51. 3* 56. 7% 20. 5** 34. 3%* 16.0** 44.8
Conducive soil 20.6 58.0 57.2 63.9 35.1 54.5 21.6 44.1

s Soil extracts were intact(I)and heated(H) in a boiling water bath for 30 minutes. Means for each soil
type in a column are significantly different at 195(**) and 5% (*) level, respectively.
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Fig. 1. Effect of heat treatment of suppressive soil

extract on the mycelial growth of ginseng
root rot fungi. F. solani, P. cactorum, and
Sclerotinia sp. were incubated at 25°C for
5 days and R. solani for 2 days on the
cellphane-overlayered soil extract agar
made of heated extract for 30 minutes at
various temperatures. Jll; Degree of my-
celial growth in R. solani was made 0 to 5.
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Table 3. Comparisons in propagules of rhizosphere
microbes in the soils suppressive and
conductive to ginseng root rot.

Propagules of microorganisms/gm
Soil type Bacteria Fung1 Fusarium
(10% (10%)  spp. (102
Suppressive soil  88. 6%* 29.6* 19.2
(656. 0) (17.0)
Conducive soil 62.2 16.9 15.5
(423.7) (10.5)

» Values in parentheses represent the ratio of total
bacteria to Fusarium spp. or total fungi to Fus-
arium spp. Means for each type soil in a column
are significantly different at 19(**) and 59 (*)
level, respectively.

Table 4. Particle size distribution of the soils sup-
pressive and conducive to ginseng root
root rot*

Particle size distribution(%)
Soil type
Clay Silt Sand
Suppressive soil 29. 0%* 50. 2 20. g**
Conducive 16.9 46.7 36. 4

® Each value is mean of § replications.
**; Means for each soil type in a column are signi-
ficantly different at 19 level.

£z
A4 WEWIEE F. solani, P. cactorum, R.
solani, 18] 3 Sclerotz'm'a sp.9] HWRAE xRy

Table 5. Comparisons in chemical properties of the soils suppressive and cnducive to ginseng root rot
P,0; NH4~N NO,- Ec K Ca Mg Na Fe
pH ppm mmho/cm me/100g soil ppm

—éﬁ;;£;:ssi;é> soilu R ETS_ 7_110’7'-*8- | 36~4 55 0_” B ‘0-7166 A0j68 N 3\;0_- 2.736_“’ ‘_0 131;)__15. 5 B
Conducive soil 5.8 134.4 31.6 58.5 0. 164 0. 43 5.26 3.79 0.313 37.8

© Fach value is the mean of 5 replications, and means for each soil type in a column are significantly

different at 594 level.

— 144 —



FuEkd #d dAEEdA BF AAHY e (E
2), ol Pythium splendens®) A ubol®, Phy
tophthora citrophthora®?] 1543 @A 3 old =
19 e x
7 = F. solani?] Hi%MH$0]
QA5 A2 fKEPe Asbel dxlstsd ok A B
LA WA adod g Bdeds 9
g 4G ALAE W A%, EF FE%l
Ao & 3 FAA A 248 A F. solanir)-
Sclerotinia sp. = - EoF7ke] A3 2ol 7b et
R, solanis} P. cactorum A zle] & x| ke =)
o ulAstrl & A A Eekel 4] o AA5gh. Kao, Ko
609l Kuter'iy-& Z-7 P, splendenss} Rhizoctonia
o ofd gl 4EA Relda T e adgel @
A Aol sty o), A9 A%E no} R solani
P. cactorumo| {-uFE koA A Abo] o A =& A
Eofe) Tkt e A4t e 3R
v} (Z 5).

Mg Fl 4] HdEe JAAEE F2 AeA
Boitpse fEilel o g Aoz dux o,

i

LR FA el A Eokel Al YA AA =
7 dFo| gl on],

ER
e rle

Agle] Al EoF Fopen o] MuErt HIEE EIFH
S w4 LA A SUkH E AR B
W oA Boka Al W o
olgrsle) g F 33k el wlAE HEE 2
B oA Eoko] MMt MW 2F 2 =S E
Eeofnrl v pokizd (& 3) Henis¥o Mfisl wl
7 8kl & ¢}, o] Wt o
AL M -] A] o] B m A »g-o]
A4 o] O3 AWE L = kL
fﬂ}iﬁuL‘ j(Inoculum potential)'®-& &A1 +
[
BEckel A gbyEat B i) mul e ¥
P o i mawol [ -ahg e, (LIRS
wb o i oAl Eofo] RSk mrt Ca, Mg,
= l.—,,]._]_ HeELIOE] Az e AalE] = A gk
ol = AU AAsE R db 2HE
°F M i o] ﬁ%fﬁi’éiﬁw}ﬂ Ry L

Jm. L=
SRR ) R Bile] 2 A Fer =
3]
=}

4
O

5,

o

o

o

KA

£

o

B

N

N

g
E
§ S

f#6] Fusariumigfs

¥ H L r:‘:
o 1o ox o
P o=
° RN
5o
2 2

2,
RN

==

"

ool W

o

32 If?,‘_, o o %
of o
F

P

Jopol Fretw BUH BUEMT WEHINS T4
of #jof “H ! LB BUES) JRIo]l FolAl Aes

W

S8 MRS B 1 R FEE LS M Rl

A NIl Fusarium solani, Rhizoctonia solani,

Phytophthora cactorum, Sclerotinia sp.9| WA
g ojrje) derg wA e F ki) REREE &
shelTh. AREE B $398 AURESA gk
B L SEd WA A Aol o o
A=z, 100°Cz kE Y 519 & o & F. solanis} Scl-
erotinia sp.= F Eok7le] Aol s} ¢l 9ot R. solani
9} P. cactorum® §ubEoko A FARG Aol o Egk
B m AR 2299 247 £EE FUFE ®
I LIS ST E PN e D e[ 2
¥ e Fusariumis 47547 g3l ot A0,

e B @b A st o Esken o 7
REZS) Wa Fusarium 4 59 T o7 EoFe] o
orth, AEFSFL A Ego), RalFgPgE FLES
a4 2% Mg, Na 932

wkol omd Ca, Fe, P,Osx A7t & gl
%o Aol ek

R X R

1. Broadbent, P. and K.F. Baker, 1974. Behavior
of Phytophthora cinnamomi in soils suppressive
and conducive to root rot. Aust. J. Agric. Res.
5:121-137.

2. FRIEAR. 1979. Al .

i E. 107-114.

3. fki. ERE. SLoKMR. AU, 1983 AEERES
I I f}& B B e fhk, W ERIEE
ik 22(3) ¢ 203-207.

4. Furuya, H., and T.Ui,

soil microorganisms on the inhibition of the

B R R BT

1981. The significance of

macroconidial germination of Fusariums solani
f. sp. phaeoli in a soil suppressive to common
bean root rot. Ann. Phytopath. Soc. Japan 47 :
42-49.

5. Henis, Y., A. Ghaffar and R. Baker, 1979. Fac-
tors affecting suppressiveness to Rhizoctonia
solani in soil. Phytopathology 69 : 1164-1169.

6. Kao, C.W., and W.H., Ko. 1983. Nature of sup-
pression of Pythium splendens in a pasture soil
in South Kohala,
1284-1289.

7. GUASR, EEL, SURME, GE4, 1981 HUEW,
BHERTTAE, SR CERE GIHTIET, AP SE A
3-19.

8. #EaE, &I, FRISL 1980 AZEBUEEBIERI
72, FREAEPTRNT, GBI A, 357373

Hawaii, Phytopathology 73:

— 145 —



10.

11.

12.

. Ko, W.H., and W.C. Ho 1983. Screening soils

for suppressiveness to Rhizoctonia solani and
Pythium splendens. Ann. Phytopath Soc. Japan
49 : 1-9.

Kuter, G.A., E.B. Nelson, H. A.J. Hoitink and
L.V. Madden 1983. Fungal populations in con-
tainer media amended with composted hardwood
bark suppressive and conducive to Rhizoctonia
damping-off. Phytopathology 73 : 1450-1456.
USG5 1981, A -RiEREel A £
FHOE el WAl el BHE ER, Rulb s
B KPR B 70 95-113.

Malajczuk, N. 1983. Microbial antagonism to
Phytophthora. p.197-218. In D.C. Ernin, S. Bar-
tnicki-Garcia and P.H. Tsao. ed. Phytophthora
Its Biology, Taxonomy, Ecology, and Pathology.

— 146 —

13.

16.

The Am. Phyto. Soc. St. Paul, Minnesota.
Mitchell, J.E. 1979. The dynamics of the inocu-
lum potential of populations of soil-borne plant
pathogens in the soil ecosystem. p.3-20. In B.
Schippers and W. Gams ed. Soil-Borne Plant
Pathogens. Academic Press, N.Y. 686p.

- BURME, MK, PIEGE FEEEE. 1982. ABHIE

%ol A FusariumfZEEsl fRIEe] #88e v &
HEBTER, SEMAGEEESL 21(2)  68-27.

- BRIR, BRI, FEE, BAE. 1983. A4 o]

A Z (Ditylenchus destructoryol] <at AZEe A
28 MRS, BERRGEGE 22(3) 1 181-185
Schneider, R. W. 1982. Suppressive soils and
plant disease. The American Phytopathological
Society, St. Paul. Minnesota. 88p.



