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Table 1. Fusarium isolation ratio of different rice varieties.

Fusarium isolation ratio (%)*

Source Rice variety Hare‘f 89/7/7 89/7/18 89/7/18
y Unsterile Unsterile Sterile**

1 Breeder seed KS 139 8al| 0.5* 05 05
2 Breeder seed TK 2 83l 370 250 15
3 Breeder seed TK 2 871l 420 330 15
4  Breeder seed TK 16 83l 605 74.0 45
5 Pro?f‘dgg“ on TK 16 80l 815 965 755
6 Foﬂ?g?j“ on KS 139 80 455 395 8.0
7 TK 2 89l 410 415 3.0
8 TK 4 89l 415 67.0 15
9 TK 16 89l 185 21.0 55
10 Japo”'cfi‘gé”“ NOUS g9 13.0 175 25
11 TK 2 89l 39.0 27.0 40
12 TK 4 89l 225 29.0 2.0
13 Japo”'cfi‘géu“ NOUS g 365 460 75
14 KS139 89l 210 205 0

15 FO‘}?S%“ on TK 2 89l 61.5 51.0 11.0
1  Foundation TK 16 89 52.3 30.0 55

fidd
*surveyed 200 seeds/treatment

**gterilized 30 second

0

Table 2. Fusarium isolation ratio of different rice varieties of first crop of 2001.

Source  Variety Fusarium isolation ratio (%)
1 KS 139 2.2*
5 KS 139 36.3
Glutinousrice 374
3 KS 139 57
Foundation field 40
Glutinousrice 46

139



Nursing soil 2x10°%-1x10* cfu/g soil**
KS 139 34.5

4 TK 4 275
TK 16 9
Nursing soil 5x10%-5x10° cfu/g soil
TK 2 315

5 Rice husk 0
Nursing soil 5x10%-5x10° cfu/g soil

6 TK 2 26
Nursing soil 0
TK 2 455

v TK 4 335
TK 16 34.5
Nursing soil 0
TK 2 75

8 TK 4 255
TK 16 14.5
Nursing soil 5x10° cfu/g soil

* 200 seedd/ variety
**1 g seed/ variety
Fusarium sp.

Table 3. The result of Fusarium sp. isolated from rice seed.

Fusarium inoculum

Fusarium isolation ratio (%) densities
(cfu/g seed)
Treatment tei - Dilution plate after
Variety After sterilex  UnrSterileafter steriler*
water drench
water drench
Rice husk Embryo Rice seed Etifrci)lree After sterile
TK 2 51 31 945 1.8x10° 0
TK 4 80 68 965 1.1x10° 6.2x10°
TK 9 38 26 6  1.3x10° 0
TK 16 8 6 15 6.5x10" 1.3x10°
Taichung 0 0
Senl0 2 2 0.5
Indiarice 24 18 56  4.5x10 0
Japonica. 0 1 765 35x10°7  2.9x10°
glutinous rice
TK 139 31 16 935 5.1x10° 0
* O seedd variety
** 200 seedd/ variety
***1 g seed/ variety
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Table 4. The result of Fusarium sp. isolated from rice seed treated with plant oil before
germination.
Variety TK 2 KS 139
Fusarium N Fusarium N
Treatment isolation G(re;trrcl)n(gz;) " isolation ratio Gre;tml)rg;)o :
ratio (%) (%)
Untreated check 33.8 81.8 20.0 73.3
Clove ail 3333ppm 10.0 90.0 16.3 70.0
1667ppm  16.3 82.5 13.8 87.5
833ppm 28.8 76.3 12.5 775
Cinnamon ail 2000ppm 5.0 70.0 1.3 78.8
1,000ppm 7.5 75.0 5.0 78.8
667ppm  18.8 66.3 125 83.8
Neem oil 3333ppm 275 67.5 28.8 775
1667ppm  40.0 68.8 20.0 86.3
833ppm  60.0 68.8 22.5 82.5
*80 seedd/ treatment
Fusarium sp. (%)

Table 5. The result of Fusarium sp. isolated from rice seed treated with plant oil after germination.
Fusarium isolation ratio (%)

TK 2 KS 139

Untreated check 98.6 100
Cloveoil 3333ppm 13 13
1667ppm 3.3 62.5

833ppm  53.3 100

Cinnamon ail 2000ppm 0 7.5
1,000ppm 10 98.8

667ppm  87.5 100

Neem oil 3333ppm 91.3 100
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100
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*80 seeds/ treatment

Table 6. Effect of plant essential oil on germination of rice seeds.

Treatments

Germinationratio ()

1st 2nd 3rd Average
Cloveail 3333ppm 8.0a* 10.8a 100a 9.6a
1667ppm 17.0b 188b 189b 182b
833ppm 86.3c¢c 87.3c 88.6¢C 87.4c
Cinnamon oil ~ 2000ppm 175b 225b 29.8b 23.3b
1,000ppm 30.0b 42.0b 49.2b 40.4b
667ppm 82.3c 835¢c 835¢c 83.1c
Neem oil 3333ppm 86.3¢c 89.8¢c 74.8c 83.6c¢c
1667ppm 88.3c 91.0d 85.5¢c 88.3c
833ppm 94.0d 93.5d 91.6d 93.0d
Untreated check 99.0d 99.0d 94.6 d 97.5d

*Means with the same letter between data at the same column are not significantly different at 5%

by Duncan’s multiple range test.
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Table 7. Effects of plant essential oil on bakanae disease of rice seedlings.
Infection ratio(plants/box)
Treatments 1st 2nd 3rd Average
Cloveoil 833ppm 5.5 b* 46b 12.1b 74Db
Cinnamon oil 667ppm 19c 19c 27c 22c
Neem ail 1667ppm 6.0b 10.8b 13.1b 9.9b
Neem oil 833ppm 6.6 b 109b 165b 135b
Pefurazoate 20 WP 1000ppm 0.3d 0.1d 01d 0.2d
Untreated check 85a 12.3a 205a 13.8a

*Means with the same letter between data at the same column are not significantly different at 5%

by Duncan’s multiple range test.

()
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Table 8. Effects of non-pesticide materials on bakanae disease of rice seedlings (first test ).

Infection ratio (%), plant height(cm

Treatments 1(8/30) 2nd (10/23)  3rd (11/16) Average
Clove oil 833ppm 070b* 105108b 140 1.06b 115 095c 120
Cinnamon oil 667ppm 0.40c 85136Db 95 090b 98 0.89c 93
Neem oil 1667ppm 071b 130156b 125 108b 125 132b 127

Phosphorous acid 667ppm  0.45c¢  11.0 0.53c¢c 115 1.09b 105 0.69c 110
Cinnamon ol 667ppm + 536 950g2h 113 1.14b 120 08lc 109
talcum powder covering
Pefurazoate 20%, 1000ppm 0.05d 9.0 0.02d 10.0 0.36¢c 9.2 0.14d 94
Untreated check 096a 125198a 145 1.68a 130 152a 133

*Means with the same letter between data at the same column are not significantly different at 5%
by Duncan’s multiple range test.
() 10%cfu/ml
1667ppm
833ppm 0.3% 0.35%
0.84% 0.05%

Table 9. Effects of non-pesticide materials on bakanae disease of rice seedlings (second test ).

Treatments Infection ratio (%)
Clove oil 833ppm coating 0.51b*
Cinnamon oil 667ppm coating 0.67b
Neem oil 1667ppm coating 0.30c
Azadirachtin 500ppm 0.85a
Phosphorous acid 667ppm 0.35c
Cinnamon oil 667ppm+talcum powder covering 0.50b
Antagonistic bacteria soaking 0.54b
Pefurazoate 20%, 1000ppm 0.05d
Untreated check 0.84a

*Means with the same | etter between data at the same column are not significantly different at 5%
by Duncan’s multiple range test.



()
10%cfu/ml 833ppm

1,500 0.32% 2.23%
0.021%( )
833ppm

Table 10. Effects of non-pesticide materials on bakanae disease of rice seedlings (third test).
Infection ratio (%)

Treatments Apr.8 Apr.16
Clove oil 1000ppm coating 0.58bc* 0.86bc
Cinnamon oil 1000ppm coating 1.29b 1.42b
Cinnamon oil 667ppm coating 0.85b 1.290
Neem oil 1667ppm coating 1.09b 1.42b
Chitosan powder coating 1.36b 1.58b
Azadirachtin 667ppm 1.78a 1.80b
Antagonistic bacteria soaking 0.76b 1.24b
Phosphorous acid 667ppm 0.28c 0.32c
Chitosan solution 500ppm 0.97b 1.37b
Pefurazoate 20%, 1000ppm 0.01d 0.01d
Untreated check 1.81a 2.23a

*Means with the same letter between data at the same column are not significantly different at 5%
by Duncan’s multiple range test.
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Fig. 1. The fluctuation of pathogen of bakanae disease survived in rice husk.
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Table 11. The controlling efficacy of different amendments on bakanae disease.

1% test 2" test 3% test Average

Treatments Mar.18 Apr.16 May.16 (%)
Untreated check 2.6(-) 9.0(-) 7.3(-) -
CR compost 21.1 *(19)** 7.4 (18) 6.9 (5) 14
Oyster shell powder 8.9 (66) 5.1 (43) 4.3 (40) 50
Shrimp shell powder 12.8(51) 6.6 (27) 5.7 (22) 33
Chitosan 10.8 (59) 7.4 (18) 7.1(3) 27
Castor cake 6.8 (74) 5.8 (35) 5.9 (19) 43
Neem cake 11.3(56) 6.1 (32) 4.1 (44) 31
Cabbage debris 9.0 (66) 5.6 (38) 6.7 (8) 37
L eek debris 12.3 (54) 6.8 (22) 5.5 (25) 33

*the number of disease plants/ nursing seedling box

** (') means control rate
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Table 12. The controlling efficacy of nursing soil with amendments on bakanae disease.

1% test 2" test Average

Treatments Aug.13 Oct.14 (%)
Untreated check 0.44 (-) 1.12 () -
Oyster shell powder 1% . (%71)2* 0.46 (59) 58
Castor cake 1% 0.20 (55) 0.27 (76) 66
Cabbage debris 1% 0.21 (52) 0.78 (30) 41
Oyster shell powder 1%+ Castor cake 1% 0.09 (80) 0.24 (79) 80
Oyster shell powder 1%+ Cabbage debris1%  0.11 (75) 0.58 (48) 62
Castor cake 1%+ Cabbage debris 1% 0.18 (65) 0.65 (51) 58
*the number of disease plants/ nursing seedling box
** (') means control rate
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Table 13. The controlling efficacy of nursing soil with castor cake or oyster shell powder on

bakanae disease.

Treatments Infection ratio (%) Controlling ratio (%)
Untreated check 2.25 -
Castor cake 1% 0.57 74
Castor cake 0.8% 0.60 73
Castor cake 0.6% 0.57 74
Castor cake 0.4% 0.81 64
Castor cake 0.2% 0.95 57
Oyster shell powder 1% 1.39 38
Oyster shell powder 0.8% 144 36
Oyster shell powder 0.6% 1.72 23
Oyster shell powder 0.4% 1.83 18
Oyster shell powder 0.2% 1.89 16
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