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Abstract

The efficacy of fungicides was compared for control of root rot as well as leaf blight
caused by Phytophthora cactorum on ginseng plants.

Growth of P. cactorum in vitro was completely or highly inhibited by metalaxyl,
tetracyclin, captafol, carbendazim, and thiophanate + thiram. In field trials, the disease
was significantly reduced not only in the root rot but also in the leaf blight when metalax-
yl was applied at 4.17 mg a.i. per plant for soil drenching and 1.25 mg a.i. for foliage
application. Also captafol was effective on control of the leaf blight but its effect was
inferior to that of metalaxyl.

Metalaxyl lost its effectiveness in vivo between the 5th and 7th week after soil dren-
ching. Phytotoxicity was, however, observed on 2 years old ginseng plants when
metalaxy! was drenched at 8 mg a.i. while no phytotoxic symptom was developed on
2 years old ginseng plants at 4 mg a.i. and 3 years old at 16 mg a.i. per plant, respectively.
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o M ERLE EETE fEdeR 7 HEsdon ke #EEE REANY B3t
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= Table 13} 7o} Metalaxyl 25% Wp., Captafol 80% Wp., % Tetracyclin™:o] R %%
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= EEEMRERIY Metalaxyle A Ee] FeldlM F4sof $HS sl YRR
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il HEHE by REHES 99 ATHEEANNT 998 Mitbkses A%
TR, BERY AT 51.7%° WEHA-E Bq wbd Metalaxyl® Bk 4.17mgali
E BEED A S 0.1%% mFES g2 Captan wp. 125mg ai.®} Pyroxyfur Lq.
39.5mg a.if] HFEHRAELS BH 3.4, 3.7%E MEI BRHEE Jehidc, el #E
MY F 1720(0.6mH) Y 3urBow BalE pabstod MUFEfre] el BEIKES
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B Aol 6.2% KA S B 92%9] =2 PiRHEE telwc(Table2),

TR 4 270 #AHE KBRS FHACR piReyl Sete] SEMAE st
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Table 1. Effect of fungicides on inhibition of mycelial growth of Phytophthora cactorum, in vitro"

o Concentration .
Fungicides Colony diameter(mm)?

(a.i. ug/g soil)

Matalaxyl 25% Wp 33 0.0
22 0.0

11 0.0

Captafol 80% Wp 427 0.2
305 7.5

214 13.5

Tetracyclin 33 0.0
27 1.7

1.4 5.2

Phosethyl Al 80%Wp. 1,067 14.0
534 13.0

267 12.5

Propamocarb 66.5% Ec 355 13.2
253 11.8

178 14.0

Captan 50% Wp 267 10.8
190 12.5

134 12.0

Carbendazim 60% Wp 800 5.0
320 7.3

160 13.0

Thiophanate + Thiram 80% Wp 2,133 0.0
1,067 8.3

534 14.0

Control 19.0

1) Myecelial disc was inserted into the soils for 24 hrs at 25°C and then picked out from the soil to confirm
the viability of the mycelium on Potato dextrose agar at 25°C.
2) An average of 3 replications at 3 days after incubation.
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Table 2. Comparison of fungicides on controlling Phytophthora root rot caused by Phylophthora cactorum

with soil drenching on 2 years old ginseng"

N Active ingredient % of disease
Fungicides
(mg / plant) 9 days® 31 days®

Metalaxyl 25% Wp 417 0.1 6.2
Etridiazole 25% Ec 6.25 11.0 39.0
Proparmocarb 66.5% Ec 47.50 19.0 43.8
Captafol 80% Wp 80.00 18.1 47.4
Pyroxyfur 79% L 39.50 3.7 46.9
Captan 50% Wp 125.00 3.4 43.1
Control - 51.7 78.8

1) The plants were inoculated at 5 days after soil drenching with the chemicals.
2) Percent of wilted plants at 9 days after inoculation.
3) Percent of root rot at 31 days after inoculation.

% = g)&_ x 100, where X is the sum of root rot index (0; healthy, 5; more than 70% root rot) and n is the
n

number of observation.

Table 3. Comparison of fungicides on control of Phytophthora blight caused by Phytophthora cactorum with
foliage application on 2 years old ginseng!’ '

Active ingredient

Fungicides (mg / plant) % of disease?
Metalaxy 25% Wp 1.25 0.0

Propamocarb 66.5% Ec 14.25 68.0 + 12.0
Captafol 80% Wp 15.00 147 + 4.6
Tetracyclin 1.50 64.0 + 6.9
Captan 50% Wp 18.75 78.7 + 10.0
Control - 74.2 + 11.5

1) The plants were inoculated with sporangial suspension {4 x 104 ml) at 4 days after foliage application
and kept in moisture chambers.

2) Disease(%) = EX; x 100, where X is the sum of disease index (0; healthy, 5; more than 70% of

diseased leaf area). and n is the number of observation.

Metalaxyl 25% Wp.i= NEIEIRE P cactorumol] K3 #h FIY M T MHFES kst
v 4493 HEE BQorE (Tables 2, 3,and 4) HEFE AZMHBEAIA M L2 14
RRERS D0l SES A S Wae s oh, Metalaxyl 256% Wp. B 5823 BES 2 45448
Aol BRE 8mg aifd HEETRY A Sl B 59 FE Yrtadaielst vz s 4
zteled on] 16mg aixel 2 MW7 55438 MSEstsi(Table5), 28} 4mg al
UTE Bt s Ade 24FNMES dad G & BEY & e 34
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Table 4. Duration of fungicidal effectiveness

of Metalaxyl 25% wp to Phytophthora
cactorum on 2 vears old ginseng"’

Days after % of disease
treatment Control Metalaxyi?’
1 100 0
7 83 0
14 78 0
21 78 0
35 75 0
49 100 75

1) Ginseng plants were inoculated with sporan
gial suspension (4 x 10* sporangia / ml) of
the pathogen at the appropriate days after
soil drenching of metalaxyl.

2) Drench 4 mg a.i. per plant.

Hiws -

SRR A RRVE R

Table 5. Phytotoxicity of Metaaxy 25% wp on
Korea ginseng

Concentration® Phytotoxicity?

(mg a.i./plant) 2 years old 3 years old

32 ++ +
16 + + -~
8 + -
4 - -
0 - -

1) Drenched at the volume of 50 ml per plant.
2) + + ; Severe necrotic symptoms resulting dead
of plants.
+ ; Necrotic symptoms at marginal part of
leaves.
; Mild symptoms but seem to be recovered.
- ; Healthy.

I+

el sldME BES 16mg al2 FoA gzl $FE WA gty 32
mg aid WEE 3o d tAREr) vlgs F4bo) FAHA

Llbsh 22 #RE A% &S BifRst7) $18ted Metalaxyl 25% Wp. & 2 iR A
T K% 4mgai, 3FM LlbAdE 8mg ai® HMBAEML 5HS - Tl 1l
#Eitstd o Bt TAMAARN ASHE2 16 EETOIE HRS MENSZ B
By 4 oy Ao, a3y Metalaxyls)h 2 MR ESE 14 R—3 %
#E S EAA 9 KRR HAY Bl AT fEitkel Az gteg
AR ERI Metalaxyl 25% Wp.& AR i@ ERE K =& Q421 £
AE HEHKE BiE ol b &l
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1. ENRABER Metalaxyl2 2F 1g% 1lug aid #HiFE AS-d P cactorum
HAEES 9As MEAAR ¢ 9oy Captafol, Tetracyclin, Carbendazim ¥ thio-
phanate+thiram= ZHRE S FAEFE A7 =d FhEel ok,

2. ol KT LA ES PREY]) Sl s metalaxyld #RE 1.25mgail®
HEHAIIEEAN FAFWIME S Rl #4=x dskew Captafol 15mg a.i. = 1% #HhE
e Qe FeRel KT MRS 2 FMAZS 29 Metalaxyl® b 4.17mg aiz
EFTF el A 6.2% HE BEAEKS R MEMIAE 78.8%2 & HES
< e,

3. MetalaxyUKAIfl = 130l
{Est A o,

1 XY A$o 5~ 7HAM EH7t W=7 84
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