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BEANT 2B LN OO L 2y HIRE
JEWORTEE Pythium zingiberum O Ky H™

— B LB - FAFIAIFE
Takio IcHiTANI** and Toshinori SHINSU***: Detection of Pythium
zingiberum Causing Rhizome Rot Disease of Ginger from Soils
of Surrounding Area of Continuous Indoor Cropping for
Immature Rhizome Production*

Abstract

This study deals with the relation of distribution of the pathogen causing rhizome rot
disease of ginger in soils adjacent to plastic houses to the disease outbreak in continuous
indoor cropping for immature rhizome production. At least three species of Pythium were
found in soils adjacent to plastic houses. Pythium zingiberum, which is less abundant than
the other species, was found to be pathogenic to the young ginger plants. No definite role
of the pathogen for primary infection was found although the fungus was detected in soils

adjacent to the house with history of rhizome rot disease.
decreased rapidly in dumping place for ginger refuse.

The population of pathogen
The pathogen in sufficient inoculum

potentials for disease outbreak was detected most often along the drainage canal where

ginger rhizomes were washed.
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Fig. 1. Plastic houses and their surrounding soils examined.
1-19: Plastic house number. House No. 1 has the history of rhizome rot disease
of ginger for several years before 1978 and house No. 15 has no disease occur-

rence so far.

A: Dumping place of ginger refuse used before 1977 and after 1979.
B: New dumping place made and used in 1978.
@®-®: Sampling plot number in the drainage canal starting from washing place

for ginger rhizomes.
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Table 1.

Frequency of detection of Pythium zingiberum from diseased

ginger plants and their rhizospheres in plastic house with
history of rhizome rot disease (1977)

.. . Rhizosphere
If))g.sli?oilrll ct’lfleg?;%:’g tr;l;?rsrt?ﬁls Rhizomes Roots psizg(els Soils Plant
residues
1 4/15™ 4/15 4/15 1/15 11/64 53/64
Diseased ginger plants {2 1/10 1/10 1/10 0/10 0/64 12/64
3 0/10 1/10 1/10 0/10 0/64 1/64
Healthy ginger plant 12 0/10 0/10 0/10 0/10 0/64 0/64

a) Plant No. 1 indicates the stem of the first incidence of the disease in shaded area of plastic house

No. 1 in Fig. 1.

Plants 2, 3 and 12 indicate the order of the stems from plant No. 1.

b) Sample pieces of about 5 mm in length were collected from each discolored area of the plant parts

and were cut into 2 segments after surface-disinfection.

Almost all segments were placed onto

isolation medium. The ratio of samples from which P. zingiberum was isolated to those examined
was calculated. Soils and plant residues were collected from ca. 10 cm depth.
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Table 2. Frequency of detection of Pythium Table 3. Frequency of detection of Pythium
zingiberum from soils adjacent to zingiberum from soil in two
the houses with or without history dumping places (A and B) of
of rhizome rot disease of ginger® ginger refuse

Disease sever- g . .
Sampling location dlgﬁgsti%; Ratio® ity in the Date of E atio ) of detection  Disease
e : rom : severity in
year detection th >
) B e year
Dec. 1977 0;64 Severe
Feb. 1978 0/96
Mar. 1978 0/160 Feb. 1977 gﬁgo }Severe
About 15 cm apart | Apr. 1978 o;so 0/50) ec.
from plastic sheet | May 1978 0/80 (0/80) | Slight (None)
June 1978 0/72 (0/72) Feb. 1978 %go
Aug. 1978 0/80 (0/80) Aar- 1978 0/80
Sept. 1978 0/80 (0/80) Dr. .
May 1978 3/80 Slight
Oct. 1978 3/80 June 1978 0/72
Mar. 1979 0/80 (0/160) Aug. 1978  0/72
Apr. 1979 0/80 (0/160) Sept. 1978 0/80
Less than about |June 1979 1/160(0/160) None (None)
5 cm apart from | Sept. 1979 0/80 (0/160) Mar. 1979  0/80 0/80 1
plastic sheet . Nov. 1979 0/80 (0/160) Apr. 1979 0§80 0/80 { gpiopy
2/80
Jan. 1980 0/80 (0/80) June 1979 0/80 I
Mar. 1980 0/80 (0/80) (None (None) Nov. 1979  0/80 0/80
Apr. 1980 0/80 (0/80) Jan. 1980  0/80 0/80 .
a) In December, 1979, echlomezol was applied as a drench Mar. 1980 0/80 Slight
around sampling plot adjacent to the house with Apr. 1980 0/80

history of the disease occurrence.

b) Ratio: Same as in Table 1.

Soil was collected from

the place adjacent to the house with history of the
disease. The ratios in the parenthesis are those in soils
adjacent to the house without history of the disease.
c) Severe: More than 250 soft rot stems. Slight: Less than
50 soft rot stems. None: No soft rot stems. These soft
rot stems wete figured up in 10a of field with history
Disease severities in the parenthesis
are those in the house without history of the disease.

of the disease.

a) Ratio: Same as in Table 1.
b) A: Dumping place of the plant debris

used before 1977 and in 1979.

B: Dumping place used in 1978.
c) The disease severity was estimated in

the houses adjacent to the

dumping

places (A and B) by the same criteria

shown in Table 2.

Table 4. Frequency of detection of Pythium zingiberum from soil samples of several plots
along the drainage canal starting from washing place of ginger rhizomes

Sampling plots along the drainage canal®

Date of Disease severity
! : b

detection @ ® ® @ 6 in the year
July 1977 2(0, Hp)® 1(Uc) 2(Hp, H) 3(H, Hp, Uc) 3(2H, O)
Aug. 1977 0/329 0/64 0/32 4/42 13/64 Severe
Dec. 1977 0/64 0/56 0/56
Feb. 1978 0/80 0/80 1/80
Mar. 1978  0/80 0/80 0/80
Apr. 1978  0/80 0/80 1/80
May 1978  0/80 0/80 0/80 1/80 0/80 Slight
June 1978  0/72 0/72 0/72 1/72 0/72
Aug. 1978  0/72 0/72 0/72 5/72 4/72
Sept. 1978 0/80 13/80
Mar, 1979 1?80
Apr. 1979 1/80 .
June 1979 0/80 1/80 7/80 Slight
Nov. 1979 1/80 1/80
Jan. 1980 1/80 1/80 )
Mar. 1980 0/80 0/80 1/80 Slight
Apr. 1980 0/80 0/80 2/80

a) See Fig. 1.

b) Disease severity: Same criteria shown in Table 2.

adjacent to the drainage canal.
¢) Number of propagules/g dry soil, and origin of colony determined by soil dilution plate and low power
microscopic observation (H:Hypha including sporangium, Hp:Humus particles,0:0ospore, Uc: Unclassified).
d) Ratio: Same as in Table 1.

The disease severity was estimated in the houses



162 AAEWRESSE B475

25 MINS6E 4 A

Fig. 2. Hypha or sporangium (1, 2), and zoospores (3. 4) giving rise
to colony on soil dilution plates.

Table 5. Origin of colonies of Pythium zingiberum and damping-off of
plants in naturally infested soil by flooding of drainage water
with soil into the plastic house with an automatic watering system

1977y

) Datga of Colonies origingted from: Total no. of damping-off
1nvestigation Hypha or sporangium Zoospore of terrestrial stem
June 16 4 26 0
June 26 52 218 15

a) Soil was infested by flocding of drainage water into the house in June 14 and
echlomezol was applied once as a drench in June 16.
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Fig. 3. Damping-off of ginger plants raised
on naturally infested soil by flooding
water flowed into the plastic house
from the adjacent infested drainage.

TOWE 2 MFEIThIc Y, BEKEED SHED HAREO
B A RA ISR, @B X OGIRSE 7R 5
ThDHIZENHBLIC I NI (Table 4 ),

Table 6 779 X 512, 1980%F 1 HI8HICHRE L 72
OEDHER LB Lz > g v 7%, ZLHD2H
IR EE AT TR LA, 3B AT OMEN
RDOLINE LD, 9MEZRE D L RS ET
WAL, ¥ - UkhEds4E U Fig 4D, LD
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Y L X O 233~ TER L (Fig. 4-2),
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AT OMEL 7 Pythium OISR B & 8k
DY a7 HYRER TR o & o B,
Table 7 Zix? X 51 P. zingiberum IR T,

Ve 5 | 8T
Fig. 4. Suppressed growth and partial damping-
off (1), and complete damping-off (2) of
ginger plants in 6 and 13 weeks, respec-
tively, after transplanting into naturally
infested soil obtained from drainage canal
starting from washing place of ginger
rhizomes,
Right: Autoclaved naturally infested
soil.
Left: Naturally infested soil.

P. aphavidermatum ~ P. spinosum (IIEFREMTH

’)‘/L\:o

Tabel 6. Damping-off of ginger plants grown in naturally infested soil taken from
the drainage canal where ginger rhizomes are being washed (1980)%

Date and matters for investigation

Infested soils taken from drainage canal

Autoclaved Unautoclaved
Apr. 7 Growth Normal Normal
Apr. 14 Growth Normal Somewhat delayed
Average number of healthy terrestrial stem/pot 9 2
Average number of yellowed terrestrial stem/pot 0 3
Average number of damping-off of terrestrial 0 1
May 30 ¢ stem/pot
) ] Roots 0/ 8 1/ 8
Detection (ratlo)( Terrestrial stems 0/ 6 3/ 16
Rhizosphere soil 0/104 38/104

June 23 Damping-off

No damping-off Complete damping-off

a) Soil samples were collected in Jan. 18. Three young potted disease-free ginger plants with 3-4
true leaves were transplanted per pot (30 ¢cm in diam.) in Mar. 24,
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Table 7. Pathogenicity of Pythium spp.

isolated from the surrounding soil in plastic

houses with history of rhizome rot disease of ginger®

Place collected

Pythium spp. (Isolate no.) of

No. of rot and

Frequency No. of damging-off of
seedling seedling  after

isolation®  used  incubation(days)
4 10
P. aphanidermatum (6279) 8 5(4)* 000 0(0)
Drainage starting from washing ..
place of ginger rhizomes P. zingiberum (6283) 3 5(4) 5(4)
P. zingiberum (6284) 3 5(4) 5(4)
D . ) ¢ g ¢ P. aphanidermatum (6308) 63 5(4) 0(0) 0¢0)
umpin re
pIng place of gIger rEUSe A\ p ingiberum (6307) 4 54 0(0) 200
Soil adjacent to plastic house with P. spinosum (6369) 3 5(4) 000 00)

history of rhizome rot of ginger
Uninoculated control

5(4) 0(0) 00

a) Inoculum added to the soil where seedlings of about 26 cm in height are growing.

b) The ratio of soil samples where each of the 3 species of Pythium was isolated to those examined
(632) was calculated. Samplings were done at eight different times from 1977 to 1978.

¢) The numerals in the parenthesis are number of seedling in replication.
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