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For application of sodium hypochlorite as a seed disinfectant to the control of bakanae disease caused by
Gibberella fujikuroiin rice, we investigated the effects of sodium hypochlorite for antifungal activity, eliminating
fungus from seeds and reducing disease occurrence in vitro and greenhouse. The viability of the pathogen was
significantly reduced at 80 pl/I concentration of sodium hypochlorite, and the pathogens did not grow at over
100 pl/l concentration of sodium hypochlorite. The effect of eliminating fungus was 90% at treatment of 0.3%
sodium hypochlorite solution to infected rice seeds for eight hours. When the rice seeds were soaked into 0.5%
and 0.3% sodium hypochlorite solutions for twelve hours, the disease incidences of rice seedling were remark-
ably reduced to 4.3% and 4.7%, respectively, compared to 97.3% of non-treatment control. The rates of seed-
ling stand were 29.1% and 26.9% higher with the sodium hypochlorite treatment than that of non-treatment
control. When prochloraz and sodium hypochlorite was treated to naturally severely infested rice seeds with
bakanae disease, the disinfection effect was higher than that of prochloraz alone treatment. When the seeds
were soaked in sodium hypochlorite before or after prochloraz, the rate of seed contamination was low as 4.0%
or 6.3%, respectively, compared to prochloraz alone as 13.7%. The disease incidence was low as 3.7% or 8.3%,
respectively, compared to prochloraz alone as 14.3%. The disinfection effect of treatment with prochloraz after
sodium hypochlorite was higher than that of treatment with prochloraz before sodium hypochlorite.
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AEAZA RHAOSE AREE] 1L ¢l 01 (Mclnroy2} Kloepper,
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Table 1. Antifungal activity of sodium hypochlorite on Gibberella fujikuroi in vitro

Periods of Colony formation by different concentrations (number/petri dish)

treatment A B C D E F G
30 minutes 0.0 0.0 0.0 0.0 2.7 30.3 50.3
60 minutes 0.0 0.0 0.0 0.0 1.7 19.0 777
120 minutes 0.0 0.0 0.0 0.0 1.3 2.7 4.7

°Sodium hypochlorite was diluted at different concentrations as (A : 500 pl/I, B : 250 pl/l, C: 125 pl/l, D: 100 pl/l, E: 80 pl/l, F:60 pl/l,
G : 40 pl/l), and the pathogen was prepared as 5 x 10° conidia per petri dish.
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Table 2. Disinfection effect of sodium hypochlorite on the infected
rice seeds with Gibberella fujikuroi and its effect to seedling stand

Treatment’ Seeds Seedling
NaOCl (%) Time (Hours) contamination (%) stand (%)
4 9.7b° 783a°

1.0 8 53a 79.7 a

12 43a 793 a

4 10.7b 80.7 a

0.5 8 6.0a 81.3a

12 47a 81.7a

4 17.7 c 803 a

03 8 103b 783a

12 57a 80.3a

4 353e 79.7 a

0.2 8 26.7d 803 a

12 20.0c 793 a

Control® - 98.3f 723b

°Seeds were soaked firstly for treatment period in the sodium hypochlorite
solution, and then soaked totally for 48 hours in distilled water.
®Control : distilled water.

‘Means followed by the same letter within column are not signifi-
cantly different by Duncan’s test at 5% level.

Table 3. Control effect of sodium hypochlorite to bakanae disease
caused by Gibberella fujikuroi in the infected rice seeds, and its effect
to seedling stand

Control effect to

bakanae disease  >eedling
stand
Treatment Hours % of % of (% of
disease  control  control)
incidence efficacy
0.5% sodium hypochlorite 8 6.0a" 93.8 1283
0.5% sodium hypochlorite 12 43a 95.6 129.1
0.3% sodium hypochlorite 8 6.7a 93.1 1235
0.3% sodium hypochlorite 12 47 a 95.2 126.9
0.2% sodium hypochlorite 8 237c 75.6 1253
0.2% sodium hypochlorite 12 18.7b 80.7 1264
Control (distilled water) - 97.3d - 100.0

“Means followed by the same letter within column are not significantly
different by Duncan'’s test at 5% level.
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Fig. 1. Combined effect of prochloraz and sodium hypochlorite treated
to infested rice seeds by bakanae disease. Upper graph showed seed
contamination, and lower graph showed incidence of bakanae disease.
From the left, seeds were soaked in 0.3% sodium hypochlorite solution
for 6 hours, and then in the 2,000-fold dilution of prochloraz for 42
hours at 25°C. At the second one, seeds were soaked in the 2,000-fold
dilution of prochloraz for 42 hours, and then in 0.3% sodium hypochlorite
solution for 6 hours. At the third one, seeds were soaked in the
2,000-fold dilution of prochloraz for 48 hours. At the last one, seeds
were soaked in distilled water for 48 hours as a control (no treatment).
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Apax55 oFA| Q] prochlorazE W3 A 2] sto] W 7|2 WAl &
W= Y3 A, Fig. 10f|41€} 7o) prochloraz T4 2] o
A B 1 &3} A et eh & 2ol 44N E S A7)
3 prochlorazE 2] 38 W9} prochloraz #2] % x}o}¢d A4k
UYEES A= " o] A Aol 212t 4.0%, 6.3% S 24
prochloraz T2 2] 32 o &f FA H& 9.7% K tF RQteh 71
2al ¥ 7ok I A avtel A 22 eko] UEk=
o], A}o}A AL E F A 2] X prochloraz %] 2] 9} prochlorazS
7] T 2pold AN E & 27] 9] urE Qo] 7z} 3.7%, 83%
prochloraz =% 2] 9] 14.3% K} Yo Wl ES H Ytk E3t
Z}o} S A M E F 3} prochloraz B3 2] 2] A] prochloraz #] 2]
Ao zfold AN} EFEE X 2|8t A o) A prochloraz #] 2] Z-of
Aol 2ANE B2 Heleh 2 W U] 8 SR v

7|che]vg 2 oA avkE E ik
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o} 2ANIE 50] Zajdlol W AAFEZof| o]5F LA Al &
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2 Zxje] 9y 97.3%0] B3] A3 A oH, 41 &
&-go] LA g thu] 29.1%, 26.9% =ttt 18|11 v 7]che]
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chloraz THEA] 2] 13.7% W.o} W2 AeFS Bl on, ¥ 7]t
W 98w 7}7}3.7%, 83% = prochloraz THE#] 2] 14.3% K.t
AT oF2- e Aot g A EF-2 #1233 prochlorazE #
23t Aol A H & A5 TS BT
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