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Influence of Soil Flooding on Control of Pink Root Disease in Onion Crop
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Pink root disease of onion, a known worldwide constraint upon onion production, significantly reduces crop
levels in the main Korea cultivation area. In order to examine the effect of flooding on incidence of pink root
disease caused by Pyrenochaeta terrestris and on onion growth and on populations of soil fungi, field experi-
ments were conducted during two seasons, 2003/04 and 2004/05 at Onion Research Institute. Populations of
soil fungi from fields were assayed on selective media. Flooding treatment was effective in reducing popula-
tions of P. terrestris, Pythium spp., and Rhizoctonia sp. in soil; fungal populations in soils flooded for 90 days
were reduced to 1/2 to 1/3 of those in non-flooded soils. In nursery bed, protective activities of soils flooded for
over 60 days were 93.5 to 99.2% and their pink roeot incidences were less than 5%, which were 1/11 to 1/18 of
that in control. Increased yield of onion bulbs was associated with control of soil borne pathogenic fungi by
flooding treatments. As flooding period was prolonged, bulb grade showed the tendency to increase. Soil
flooding for over 60 days resulted in effective disease control, facilitated accurate planning of plant popula-
tion in the field, extension of the growing-season and consequently higher yields of better quality.
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Table 1. Population changes of three fungal phytopathogens in soil of onion field according to soil flooding period

. . . P. terrestris Pythium spp. Rhizoctonia spp.
Soil flooding period (CFU/g)* (CFU/g)*® (CFU/100 g)**
(day) 10Jul. 10 Oct. 15 Jun. 10 Jul. 10 Oct. 15 Jun. 10 Jul. 10 Oct. 15 Jun.
Experiment 1 (2004)
Untreated 18a 17a 19a 40a 50a 77a 12a 10a 9a
30 16a 12b 14b 38a 33b 35b 13a 11a 11a
60 15a 10b 13b 43a 24b 32b 10a 6b 8a
90 19a 7b 11b 4la 21b 29b 12a 6b 9a
Experiment 2 (2005)
Untreated 19a 2la 23a 77a 65a 72a %9a 10a 13a
30 14b 6b 8b 35b 15b 18b 11a 6b 6b
60 13b 3b 3b 32b 10b 10¢c 8a 4b 3b
90 11b 1b 1b 29b 6b Tc 9a 2b 3b

*Means followed by the same letter within columns do not differ significantly (Duncan’s multiple range test, P = 0.05).

Soil was flooded on July 10, 2004.
®CFUl/g; colonies forming on selective media per gram of soil.
°CFU/g; colonies forming on selective media per 100 g of soil.
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Table 2. Effect of soil flooding on pink root and growth of onion seedlings naturally infested with P. ferrestris in nursery bed

Soil flooding period No. of Longest leaf length  Pink root incidence Pink root Protective value
(day) leaves® (cm)* (% of plant)*® severity™ (%)>
Experiment 1 (2004)
Untreated 4.3a 32.9a 98.5a 9.0a -
30 4.5a 40.6b 65.3b 470 337
60 43a 40.5b 48.6¢ 2.9¢ 50.7
90 4.6a 40.9b 28.4d 1.8¢ 71.2
Experiment 2 (2005)
Untreated 4.5a 33.1a 98.8a 9.0a -
30 4.5a 39.8b 9.8b 2.8b 90.0
60 4.3a 40.6b 3.6¢ 0.8b 96.4
90 4.6a 40.5b 0.8¢c 0.5b 99.2

*Means followed by the same letter within columns do not differ significantly (Duncan’s muitiple range test, P = 0.05).

PPercentage of plants exhibiting root discoloration.

*Visual rating of plants; 0 = no roots discolored, 1 =<20%, 3 =2010 40, 5=40to 60, 7 =60 to 80, 9 => 80% of roots discolored.
dprotective value = (% infected plant of untreated — % infected plant of treated)/% infected plants of untreated.
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du B AL A e A K98 xHelvt
AR, 2R E Fagol HlE FrAEdr TR
3 Z712 BYtH(Table 2). Y3t SEA A B35
Hewol WA FH7L A4 JEbd R gl A
WAge Bwrt e oA g F H27pA 717
o] 559 A=E Y EY 25 B oftle ¥HHd

WHEE R e AHE AA] GE Aoz @

[ex)
B

dEo

ofs} AvjEA BFARASY A E}. P
B %t AujEFe] ESMpad el Wy ga B
ol &g Zoled ¢ EHHo|UTH(Table 3). A 1xhd
£(2004) AR AT T B HS 58 Hele AY
100%<] ¥ 2he By, e o|HE& % 80% o]/d2
2o 984S B @7)7te] AojAFLE ¥ A
AA & Fastdoy, B 3049 FF AY 100%
o 7l7he BHES BT, B EE 60% ol Fe]
=2 79 E&L HYt 2 60Y o] Foll= 88.5~95.3%
o] o WS BIAY, Heo|y&e T B
3 12~1/4 #E22 A A2 5 F AHAE ¢

Table 3. In field, effect of soil flooding on onion pink root naturally infested with P. zerrestris and yield of onion

soil flooding period Pink root Pink root incidence ~ Protective value Bulb wt Marketable yield

(day) severity™® (% of plant)>® (%)™ 2" (t/ha)*
Experiment 1 (2004)

Untreated 9.0a 99.5a 164.3c 47.9c

30 7.3a 99.5a 0 179.6b 54.4b

60 3.8b 95.3a 4.7 208.9a 64.1a

90 2.5b 88.5b 11.5 211.5a 65.3a
Experiment 2 (2005)

Untreated 9.0a 99.5a 120.0c 372

30 1.3b 13.8b 86.2 153.3b 48.9b

60 0.8b 6.5b 93.5 165.1a 532a

90 0.1b 1.2b 98.8 170.8a 55.3a

*Means followed by the same letter within columns do not differ significantly (Duncan’s multiple range test, P =0.05)

"Percentage of plants exhibiting root discoloration.

“Visual rating of plants; ; 0 = no roots discolored, 1 = <20%, 3 =20t0 40, 5=4010 60, 7= 60 to 80, 9 =>0% of roots discolored.
dprotective value = (% infected plant of untreated — % infected plant of treated)/% infected plants of untreated.
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Fig. 1. Distribution of different bulb grades according to practices
performed during the preceding season.
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