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Effects of Chemicals on Growth of Pythium zingiberum Causing Rhizome
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Rot of Ginger and Inhibition of the Disease Development

In Young Choi, Wang Hyu Lee* and In Young So
Department of Agricultural Biology, College of Agriculture, Chonbuk National University,
Chonju 561-756, Korea

ABSTRACT : All of 52 isolates from ginger rhizomes with rotting symptoms obtained in
1993 from ginger fields in Wanju (Chonbuk) and Seosan (Chungnam) areas, Korea, were
identified as Pythium zingiberum, and appeared pathegenic to the plant in a pot test, al-
though there were some variations in virulence among the isolates. Responses of the isolates
to various chemicals including metalaxyl (MT), metalaxyl + cepper exychloride (MC),
echlomezol (EM), and propamecarb hydrochloride (PC) varied depending on the isofates
tested; mycelial growth was almost completely inhibited by MC and MT at the cen-
centrations of 50 mg/L and 100 mg/L, while 3 isolates were not affected by EM even at 100
mg/L. In case of PC, oospore formation also greatly varied depending -on the isolates tested,
regardless of sensitive and resistant isolates to the chemicals. The diseased development in
pre-inoculated and naturally infected rhizomes of ginger was significantly inhibited by MT,
MC and EM, but not effectively by PC.

Key words : ginger, Pythium zingiberum, chemicals.
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Table 1. Pathogenicity test of Pythium isolates to ginger
plants

Isolate® Collection area Pathogenicity
APZ Japan +
HCS ” ++
CSIY1 Chungnam +++
CSIY5S ” ++
CSP1-1 ” +
CSpP3 ” +
CSG1 " +++
CSG2 ’” +++
CSG4 " +++
CSG5 ” +++
CSG6 ” +4++
~ CSK2-2 ” +++
* CSIE6 ” +
JYBU Chunbuk ++
JYA2-1 ’” +
JYB4 ” ++
JYB5 ” ++
JYB6 ” ++
JYY 1 ” ++4
IYY2 1” ++

* All isolates were identified as P. zingiberum.
® 4 : weakly pathogenic, ++ : moderately pathogenic, +++
: strongly pathogenic.
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Table 2. Relative growth of isolates of Pythium zingiberum on CMA medium amended with chemicals®

CMA medium at concentration of

Isolate 10 mg/L 50 mg/L 100 mg/L

MT MC EM pC’ MT MC EM PC Mr MC EM PC
APZ 573 7.1 814 100 102 0.0 00 821 0.0 00 0.0 607
HCS 43.6 79 529 100 89 00 00 950 00 00 0.0 407
CsIY1 0.0 00 771 100 00 00 00 814 00 00 00 336
CSIYS 71.8 0.0 500 100 189 0.0 0.0 100 00 00 00 100
CSP1-1 0.0 0.0 421 100 00 00 0.0 100 00 00 0.0 100
CSP3 0.0 0.0 429 100 00 00 0.0 100 00 o0 0.0 100
CSG1 343 44 429 100 0.0 0.0 0.0 100 0.0 0.0 00 779
CSG2 35.1 8.9 100 100 00 00 0.0 871 0.0 00 0.0 786
CSG4 29.3 43 0.0 100 00 00 0.0 100 006 00 00 543
CSG5 16.8 0.0 100 100 00 00 100 100 00 00 0.0 679
CSG6 18.5 14 00 100 00 00 0.0 100 00 00 00 464
CSK2-2 85 50 436 100 57 00 00 793 00 00 00 514
CSIE6 49.7 0.0 0.0 100 00 00 0.0 100 00 00 0.0 100
JYBU 18.8 0.0 0.0 100 73 0.0 0.0 100 00 00 0.0 100
JYA2-1 14.9 0.0 100 100 00 00 0.0 807 0.0 0.0 0.0 21
JYB4 6.0 0.0 100 100 00 00 100 100 00 00 100 100
JYB5 0.0 0.0 100 100 00 00 100 100 00 00 100 100
JYB6 0.0 0.0 100 100 0.0 00 214 100 00 00 100 21
Yyl 476 476 657 100 00 00 500 914 00" 00 286 100
JYY2 535 535 143 100 00 00 00 850 00 00 57 100

* Numbers represent average from four replications, length (mm) of fungal hypha at 7 days after inoculation.
° MT : metalaxyl, MC : metalaxyl+copper oxychloride, EM : echlomezol, PC : propamocarb.
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Table 3. Number of Phthium zingiberum oospores on
CMA medium supplemented with different con-
centrations of the propamocarb hydrochloride for one
week incubation at 25°C’

No. of oospores/cm’

Isolate Concentration (mg/L)
0 10 50 100

CSIY5® 12160 1813 272.0 149.3
CSP1-1 2453  160.0 4853 3843
CSP3 112.0 0.0 0.0 0.0
CSG1 8693 9120 5653 3363
CSG2 2613 2880 1333 128.3
CSIE6 80.0 48.0 427 28.3
JYBU 3200 2880 2507  160.0
JYB4 8.0 0.0 0.0 0.0
JYB5 72 0.0 0.0 0.0
JYB6 32.0 0.0 0.0 0.0
APZ° 10.7 10.7 3.7 0.0
HCS 18240 5173 5923 149.3
CSIY1 1333 1333 3627 0.0
CSG4 2400 3733 1440 1813
CSG5 10.7 3680 5653 5333
CSG6 747 1707 3733 16.0
CSK2-2 410.7 480 1760 192.3
JYA2-1 3947 3093 3093 0.0
JYY1 91.2 2453 5387 21.3
IYY2 4640 3253 4907 80.3

* Numbers represent average from three replication:
number of oospore per cm” at 7 days after inoculation.

® Selected propamocarb hydrochloride-resistant isolates in
mycelial growth on CMA amended with PC.

®Selected propamocarb hydrochloride-sensitive isolates
in mycelical growth on CMA amended with PC.
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Table 4. Suppressive effect of the chemicals treated to
Pythium zingiberum (CSIY1) and measured 30 days afier
the last spray against ginger rhizome rot

Incidence of diseased rhizomes®
(control value®) (%)

Fungicide N m

. c aturally

Pre-inoculated infected®
Metalaxyl WP 33.3(60.0) Y°  33.3(60.06)Y
Metalaxyl+copper 33.3(60.0) Y 833(00) Z

oxychloride WP

Echlomezol EC 16.7(80.0) X  16.7(80.0) X
Propamocarb EC 66.7(20.0) Z  33.3(60.0) Y
No fungicide (control) 83.3( 0.0) Z 83.3( 0.0) Z

* Disease incidence (D.P.) (%)=diseased rhizome/total
rhizome X 100. Each value indicates means of three re-
plications, 6 rhizomes per replication, 30 days after last

spray.

® Control value (C.V.) (%)=(disease severity in control —
disease severity in treatment)/disease severity in control
X 100.

¢ Pathogen inoculated in pot before chemicals sprayed; D.
P. (%) and CV. (%) investigated 30 days after last

spray.

¢ Chemicals sprayed to naturally infected rhizome, D.P.
(%) and C.V. (%) investigated 30 days after last spray.

¢ Means followed by the same letter in a column are not
significantly different (p=0.05) according to Duncan's
multiple range test.
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