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Abstract: The correlations between environmental influences on microorganisms in soil and its
effects on disease development in ginseng field were studied to obtain some useful data for increa-
sing ginseng production and effective preventive measures against the root rot caused by soil-borne
pathogens. The diseased replanted ginseng fields were selected as the discased ficld and the
healthy plot in first planted field selected as control in three major Korean ginseng producing areas
such as Kumsan, Goesan and Poonggi. The physicochemical characteristics of the soil were analyzed
and microorganisms susceptible for root rot of ginseng, such as Fusarium spp. and general fungi
were investigated for their population density in various soil conditions. Correlations between soil
microbial populations and environmental factors were investigated. The numbers of Fusarium spp.
propagules were abundant in fall in both soil conditions. The numbers of Fusarium spp. were 1.9
to 2.6 times higher in replanted field than first planted field except Goesan area. Relative ratio of
Fusarium spp. to total fungi propagules in replanted field was 1.6 times higher in replanted field
than first planted field indicating higher numbers of Fusarium spp. distributed in replanted field of
soil. The numbers of propagules of total fungi were increased in June and July and there was no
sensitive variation according to the temperature. There was no significant difference in vertical
distributions of total fungi according to soil depth, while the total fungi were abundant in the
surface layer and 10~15 cm layer. The contents of organic matter and phosphate in healthy field
were somewhat high, and phosphate/organic matter ratio and Mg contents were high in diseased
field. All of the soils showed a weak acidic pH of 4.5 to 5.7. Soil moisture contents were in-
creased during winter season, but did not show any significant changes during the growing periods,
showing 24.6% in healthy field and 19.5% in diseased field respectively. Soil temperature was
the highest in July and August and the lowest in January and February.
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Table I. Soil characteristics of various soil samples.

Textural

(me/100g) OM P.O;s pH Sand Siit Clay
Soil sample
K Ca Mg (%) (ppm) (1:5) (%) (%) (%) class
Kumsan Healthy plot 0.24 3.5 0.5 3.2 186.0 5.2 240 644 11.6 Silt loam
Diseased plot 0.33 2.8 0.7 2.3 159.0 45 27.3 5%9.1 13.6 Silt loam
Goesan  Healthy plot 0.36 2.9 1.4 3.0 70.0 4.9 6.5 65.5 28.0 Silt clay loam
Diseased plot 0.25 20.1 4.7 1.0 57.0 5.7 17.5 66.5 16.0  Silt loam
Poonggi Healthy plot 0.17 3.9 0.7 3.9 167.0 5.7 21.2 65.8 13.0 Silt loam
Diseased plot 0. 65 3.7 0.9 3.2 138.0 4.8 17.5 59.9 22.6 Silt loam
Healthy Total 0.77 10.3 2.6 10.1 423.0 158 51.7 1957 52.6
plot Average 0.26 3.4 0.6 3.4 141.0 53 17.2 65.2 17.5
Diseased Total 1.23 26.6 6.3 6.5 3540 15.0 62.3 1855 52.2
plot Average 0.41 8.9 2.1 2.2 118.0 50 20.8 61.8 17.4
(Data were analyzed by Dept. of soil. Inst. of agricultural science, O.R.D. Suwon Korea)
Healthy plot: Soil of healthy plot in first planted field of ginseng (3 year).
Diseased plot: Soil of diseased plot in replanted field of ginseng (3 year).
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Monthly variation of the mean numbers of
soil temperature in the soil of 3 year old
ginseng field.

o : Healthy plot in first planted field.
Oreeees o : Diseased plot in replanted field.
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Fig. 2. Monthly variation of the mean numbers of
soil moisture contents in the soil of 3 year
old ginseng field.

o : Healthy plot in first planted field
Oreeens o : Diseased plot in replanted field
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Fig. 3. Vertical distribution of mean numbers of
moisture contents in the soil of 3 year old
ginseng field. (%)

AV 1.t. 0.01=11.46>>3.71 highly significant,
AV 2.t. 0.05=0.56< 2,35 non-significant.
AV 3.t. 0.01=9.80>>3.71 highly significant.
AV 4.t. 0.01=6.36>>3.71 highly significant.
AV.: Average.
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Fig. 4. Monthly variation of the mean numbers of
total fungi in the soil of 3 year old ginseng

field.
o——e : Healthy plot in first planted field.
Oeeeens o Diseased plot in replanted field.
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Fig. 5. Vertical distribution of mean numbers of total Fungi in the soil of 3 year old ginseng field.

AV 1.t 0.05=2.84>>2. 45 significance.
AV 2.t 0.01=5.20>>3. 71 highly significant.
AV 3.t 0.05=1. 13<(2. 45 non-significant.

AV 4.t 0.05=0. 36<2. 45 non-significant.
AV.: Average.
abc: Duncan’s new multiple range test.

Healthy plot: Healthy plot in first planted field.
Diseased plot: Diseased plot in replanted field.
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Fig. 6. Monthly variation of the mean numbers of Fusarium spp. in the soil of
3 year old ginseng field.

o : Healthy plot in first planted field. o:--++0 ! Diseased plot in replanted field.
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Fig. 7. Vertical distribution of mean numbers of Fusarium spp. in the soil of 3 year old ginseng field.

AV 1.t 0.01=4.14>>3.71 highly significant. AV 4.t 0.05=0.68<2. 45 non-significant.
AV 2.t 0.05=2.85>2. 45 significance. AV.: Average.
AV 3.t 0.05=0. 38<2. 45 non-significant. abc: Duncan’s new multiple range test.

Healthy plot: Healthy plot in first planted field d field of ginseng (3 year).
Diseased plot: Diseased plot in replanted field,
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Table II. Comparative ratio of soil microorganisms in replanted plot and first planted plot of soil

in 3 year old ginseng field

Total fungi

Fusarium spp.

Fusarium spp.

p—

Total fungi

No. of Fusarim;z
No. of tot4al D/H Fysarium D/H spp- X 10 /%107t
fungix 10 % 10° total
SPP- Fungix 10*
D 18.86 46.33 46.33/18.86
Kumsan 1.638 2.589 2.457/1.554
H 11.51 17.89 17.89/11.51
D 8.81 20.23 20.23/ 8.81
Goesan 0.562 0.560 2.296/2.304
H 15.66 36. 08 36. 08/15. 66
) D 8.16 19.41 19.41/ 8.16
Poonggi 0.774 1.235 2.379/1.491
H 10.54 15.72 15.72/10. 54
D 11.89 28.65 28.65/11. 89
Total 0.944 1.195 2. 410/1. 904
12.59 23.93 23.97/12.59

D: Diseased plot in replanted ginseng field

H: Healthy plot in first planted ginseng field
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€ Aoz HHFATHER & 1982).

Kim¥} Chang(1967)-& B, BE, BEREER,
WEZE P, CasL EEMEA 47 Fdel A+
= stgled Ko Mge BffEsE 43 glvhx o
At

2 AYAA FEyw B, 2SR B, B
48, Mgo| 237}, /By W=t AL B
Yol A Fusarium<:9) 9 =7 Eohe B 239 o
A A E 239

B 51981 AA/FAEY vl &L Fusarium®] 4
=9 ES Mol A= &= Mg o] FF=E
Fusariume 4= (B % 1980)9} BEEMA FE 4
o] Aotz g o (@ B, 198D, B %(1981)%
Mg, Na €Bc] #FRLldA gz Ji&L & =
Aol A BfEm D7 @fEmw0.9) 2ok Mg &&
o4 B BEEE/EEY U eE BEfemol Wik
E9d Az dAsg

72 L5 2EEY] +£HEZFig. 5)F 2 AA
2 e 2 WFEE A EEL o8 THEK
o Hste] @ol fAiste] FAAQ Aol = BE
e wIfEse 2 HE SfE #mile BEH08.8x
10%/g)= #fe#(11.51 X 104/g) B} 1.6 & 2ol FE
22 QAT ¢ 9o, RUT BEGAE ek
2o wfEHl A FUhE et @Egsteld EAAA
Aol gl £ =249 Ak gl ASE &5
#(1974)9 Bz LA Hl, BEJAE GE
A3E Yz =% (1973)9 #HRE BRECT B
ZERT gkt §94 Fole ddn gz B &
(1983)2 faglLms} fdedzAdA vzt 94
Z g EE7 B FEXd@viz gged e £ 2
AA e Bl A $ek 2o

& AY A Fusarium 49 +HLL(Fig. De &
Egy BE7 TZo] HF 2k FEF oA
94 FHol 7k 99 = Nashel Synder(1962) & 15~20
cm &6 A Farley5(1974)2 15 cm& o A, & %(1974)
= gHbd o2 Fie] AA s REKES 10~15cm
Btrel #@ofstdoke A o] REHL ot
4% Fusarium$ 8 57t %€ A& 71444
FHFRA s 442 (E, 1965 & %, 1974
1973). #W{ethsl FiEe E ¥l A Fusarium spp.d
AAGFAA WiEH 23.97x10%/g, FEfe# 28.65%
103/g= Bfest %2 =% Fipw/ @ik Fusa
rium/2 B e gl BEAAN 2 A9 e
o Hsted 1.4~1.56% Z7t=] gk (Table 1).
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& FATHL BER R BREAA EE
Fusarium <9 W=7t gow 53 Jediigurt o &
gohz st e 7D E  WfEHIT EEHE T
fyo 2 go| 4=l gl et Fusariums typed] HIREL
£2 Ve op gdz dEch 2 B S
(1983) & Fuserium®) e 2ol w%=z, K
B Fusariume] o) HFHE JA g0 HIESE
o A gty gz B £01983) & T AA
9 fdeoks ZAwAESES Fusarium 52 Fo 3%
7 993z & WY BEEe dAEgdA gwotz g
drb. & z2A AT B gfEmd A & e,
2 EEECr 30 A5l ee B FA8)FAE FT A
#ehgl o B £(1983)9 Bmoe 2.

=3 R 51980 & Ffeel B Fusarium <
E 2EEYE 94 948 Y& 444E e
etz g, o] o]l B FE Fusarium WE=7F H
olAH MY WxE FoAE AFL WY4d MEH
FusariumdGs) 98] AZH7L Fa"d w=} BlRm
o2 RYAANFY UES FhEm 2B st e
Fol 7k &5H we JAYEHE doer FAAT

ol 49 AFZE FFI  AAAWA o FEiEHmL 7
frsel A ity 0 45 W24 2 F2
£ EFTEAE, RIERF P B w =2A 9
Fgz B8 i bR =& F4x dAAGA.
Fusarium& s} 7ol A EW A4 = A Eol FHfEHel A
Z75 5S¢ EBEEEeE Mg PO/H#H I,
R AR S HEKT Bk Aol iz
¥ 2z (@ B, 1981; R %, 198bsr AA=Z F7
o

HEEY AHEmEA el g == & Zolst
AQovt Fusarium 4 3% R Fietd 53 €%
3 AR =ZA Jebgos dwid oz FHiEd B
o] vebd Aol didhe] L(1980)9 Rzek o] HifE
o fEBEe) C/Ngol % oA Erade A5d #
# & C/Ngol 2 AE24 L A7EAY, F &
(1981)0] 3l FimEge F7150] =gy dd o
ot HEPe e KREE 2 Trichodermas el B
W EAE AR LA A3 odwE BEAEY AFF
4e F9AZ Aoz vk 4 Adbd o= RS
A g gl BHKAA FusariumE /2 EES e F
A7t BFEES  BEHHEY 0 Trichodermas /3
B H, BOREE/2EEY H(Table IS F717F
BEEY HEYHes A2 ==t Fusariums /28
B e B ANES == Trichodermass/Z B

o W, HREE/ZEEC L BE I B
< A%l AT BER BESE Ha3 A2 T 2
+ A 2

B =

Az LERE $Ad 2e4E Folz, Fabd 7
A% F JdE A2AEE A4 SEYE Fo A4
Al gml, BE fbe 33T Fiemer @i
EGg AR olE 2gd EEddd 444 EF
W 22 uAEE Aold 45 U4 E =G

Fusarium<9 99 23+ 273x 2 Ad4R 2%
AeAdd %4, Hilg AT B3 sl A
AR o]E FUALY 24A Bk 1.9~2.6W T
wo] B.x3lg ov], Fusarium%/A AT vl = L,
ko] AFAAAA FAEsro el

A AFe A 6,78 ZFItE G ot 7] 2w sl
wE wz7d 490 ¥ FEHNT B35 we
zatge, $AES Q4 FFe 2FAAA B
, Qlab/S7 B v, Mg/$71EFY ¥, Mg&s
e AFAAAA B Age] It 24 pHE 4.5
~B. 72 RE7L & A4 Bkolgldh Eokd £l
AgAd] Z7t Hgon ALAR A FRFLE E Jo]
7 gz, 9FHez 244% 24.6%, AFAE 19.5
%A vh. Bk LrE 7~899] EYZ, 1~28& St
4 24

ot 1 ez

X B

SE(1965) AZE LEGEHY SRREN PR,
HBIK W& 2:128-133.

&, FHEHEHEA74) ABRERS ¢ BRG]
#), Fusarium spp.d 78 FE 34, W4E
3] 12:94-98.

&EE, ZHEHEA974) ABBEER 2% HEET
#), AZE -ty EEY BESN € BESR
of =iste]. HEKA EICE 13:393-401

Sl ZHUE, SYAR974) ABBERS 438 W
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