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Survey of Rhizome Rot Incidence of Ginger in
Major Production Areas in Korea
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ABSTRACT : The rhizome rot incidence averaged 18.1% in Seosan-Taeahn areas in
Choongnam province, about three folds severer than in Wanjoo areas in"Chunbuk province.
The disease started in early July in Seosan-Taeahn areas, and rapidly spread during the
rainy season in hot summer of late July and August until the cool weather begining in early
or mid September. The causal fungus Pythium zingiberum attacked underground basal
stems, buds and inner rhizomes, and caused rotting tissues. Infected plants became yellow,
and finally blighted to death. Large differences in soil physico-chemical and biological pro-
perties were found in fields between Seosan-Taeahn and Wanjoo. Soils in Wanjoo areas
were more sandy, lower in pH, and had less amounts of organic matters, P,O; and ex-
changeable cations. Rhizosphere soil populations of total fungi, total bacteria, Pythium spp.,
and Bacillus spp. were lower, but bacteria/fungi (B/F) ratio higher in Wanjoo areas. The
lower rhizome rot incidence in Wanjoo areas is thought to be associated largely with the cul-
tivation practice that is unique in those areas, where ginger and paddy rice were rotated in
paddy fields. Consistent relationships between the disease severity and the soil physico-chem-
ical property were not found. The attributes, such as first year cultivation, paddy-upland ro-
tation, rain-protected cultivation, underground tube irrigation, sandy-loam soil, good
drainage, steeply inclined cultivation site, and planting of disinfected or healthy seed
rhizomes were ones involving the less disease incidence.

Key words : Rhizome rot, Pythium zingiberum, ginger, survey.
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Table 1. Areas and acreages surveyed
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Acreage (ha :
County (Province) Area ge (ha) No. flelc;s
Cultivated Surveyed surveye
Inji 251 2.7 6
Buseok 745 24 7
Seosan (Choongnam) Palbong 235 18 7
Total 1,231 6.9 20
Taeahn 281 2.0 7
Nam-myon 266 52 8
Taeahn (Choongnam) Abn-myon 40 13 5
Total 587 8.5 20
Bongdong 280 1.6 7
Samye 55 0.7 1
Wanjoo (Chunbuk) Kosan 35 0.5 1
Yongjin 75 1.0 1
Total 445 38 10
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Table 2. Level of rhizome rot incidence at surveyed
areas

No. fields at the incidence Average

Area range of incidence
<1% 1~5% 6~30% 30%< (%)
Seosan 7 6 4 3 14.1
Taeahn 8 3 2 7 222
Wanjoo 4 2 4 0 6.2

* Rhizome rot incidence was examined in late August
and early September.
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Fig. 1. Temporal progress of ginger rhizome rot

incidence as influenced by air temperature and rainfalls

at Seosan area, Choongnam province in 1995.

Table 3. Distribution of the soil texture of fields at three surveyed areas

Frequency of fields (%)

Frequency of soil texture (%)

Area’
Paddy Upland Sandy Sandy loam Loamy Clay loam Clay
Seosan 5 95 0 15 70 15 0
Taeahn 15 85 5 10 70 15 0
Wanjoo 80 20 0 60 40 0 0
* Twenty fields was surveyed for Seosan and Taeahn, and 10 fields for Wanjoo.
Table 4. Soil chemical properties of fields at three different areas surveyed®
- i Exchangeable cation (me/100
Area pH % org?.rilc P,O; g ( g)
materials (ppm) Ca Mg Na K
Seosan 6.4 2.8 721 5.1 1.7 0.2 1.8
Taeahn 6.0 2.4 660 51 1.5 0.3 - 1.8
Wanjoo 52 21 628 2.8 0.9 0.2 1.0

* Averages of 20 fields surveyed in Seosan and Taeahn, and of 10 fields in Wanjoo.
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Table 5. Biological properties of the fiéld soil at three different areas surveyed

. . . . Total
Total fungi Pythium spp. Total bacteria  Bacillus spp. - b
Area (x 10°cf) (% 10°cfu)  (x 10°cf) (X 10°cfu) a?;“‘igl (‘:’g)es BF
Seosan ) 27 6.1 453 61 6.5 1678
Taeahn 1.8 3.4 578 53 52 3211
Wanjoo 0.9 0.2 333 12 - 3700
* Average of 20 fields surveyed in Seosan and Taeahn, and of 10 fields in Wanjoo.
® Ratio of total bacteria to total fungi.
¢ Not examined.
Table 6. Relationships between the level of rhizome rot incidence and the soil texture of surveyed fields
Frequency of soil texture (%
Level of incidence No. fields 1 Y *)
surveyed Sandy Sandy loam Loamy Clay loam
<1% 17 0 18 65 17
1~10% 16 6 31 50 : 13
10% < 17 0 18 76 6

Table 7. Relationships between the level of rhizome rot incidence and the biological properties of rhizosphere soil in

surveyed fields

Total bacteria

Level No. Total fungi Total actinomyces B/F

of fields (X 10° cfu) (x 10’ cfu) (x 10 cfu)
incidence surveyed pp* HP  CS DP  HP CS DP HP CS DP HP CS
<1% 17 107 24 104 115 546 104 65 08 46 107 2275 100
1~10% 16 86 19 89 151 423 138 50 12 60 176 2226 155
10% < 17 99 17 113 168 476 134 58 05 39 170 2800 119

* DP : diseased plant, HP : healthy plant, CS : control soil.
° Ratio of total bacteria to total fungi.
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Table 8. Relationships between the level of rhizome rot incidence and the topography of fields surveyed

Frequency of fields (%)

Level of incidence No. fields surveyed

Hilly-inclined Plain area Lower-wet land
<1% 17 47 29 12
1~10% 16 40 24 13
10% < 17 24 12 53

Table 9. Relationships between the level of rhizome rot incidence and the irrigation method employed in surveyed

fields
Frequency of fields (%)
Level of incidence No. fields surveyed
Y Sprinkler Ditch Und(:,irground None
rp
<1% 17 35 18 12 29
1~10% 16 43 14 7 36
10% < 17 21 7 0 71

Table 10. A comparison of the rhizome rot incidence of ginger plants grown in open-fields and those grown under
rain-protected structure

Seosan Taeahn
No. fields No. fields

Rain-protected 3 5.0 4 4.8 0 -
Open-field 17 15.7 16 26.6 10 6.2

Wanjoo
No. fields

Cultivation type

% incidence % incidence % incidence
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Table 11. Rhizome rot incidence of ginger plants grown under various cropping systems at three areas surveyed

Cropping system’ No. fields Total Average Incidence

Seosan Taecahn ~ Wanjoo incidence (%) range (%)
1st year cultivation 5 4 4 13 23 0~45
Every 2-yr rotation 1 3 0 4 0.6 0.1~2
Every year rotation 3 1 0 4 10.7 0~35
Paddy-upland rotation 0 0 4 4 5.0 0~15
2-yr continuous cropping 3 8 0 11 22.6 0.1~-85
3-yr continuous cropping 5 1 0 6 15.1 0.1~72
4-yr continuous cropping 1 2 0 3 26.3 4~60

* Rotation crops commonly used are peanut, perilla, cucumber, garlic, rice, pepper, onion, cabbage, carrof, and medi-

cinal crops.

Table 12. Influence of the source of organic materials applied in ginger fields on rhizome rot incidence at areas sur-

Average incidence (%)  Range of incidence (%)

veyed
Organic applied® No. fields surveyed
Cow manure 18
Pig manure 3
Chicken manure 7
Above combinations ) 6
None 6

24.4 0~80
78 0~15
185 0~92
18.1 0.1~85
15.5 0~75

* Rotation crops commonly used are peanut, perilla, cucumber, garlic, rice, pepper, onion, cabbage, carrot, and medi-

cinal crops.
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Table 13. Influence of the seed-rhizome disinfection on rhizome rot incidence in surveyed areas

No. fields

Seed-rhizome Average Range of
disinfection” Seosan Taeahn Wanjoo incidence (%) incidence (%)
Yes 16 14 1 15.2 0~85
No 3 5 9 314 0~92
* The fungicide benlate-T was most commonly used.
Table 14. Influence of fungicide applications on rhizome rot incidence at surveyed areas
No. fungicide Frequency of fields (%) Average Range of
applications® Seosan Taeahn Wanjoo incidence (%) incidence (%)
None 8 7 9 21.6 0~92
1 6 3 0 13.3 0~75
2 5 2 1 15.9 0~80
3< 1 8 0 16.0 0~85

* Metalaxyl or metalaxyl-copper is applied at the planting and periodically around rainy sseason.
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