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ABSTRACT: Bakanae disease caused by Fusarium moniliforme that can be transmitted as seed-borne disease and it is
important problem in rice seed production. Therefore, the objective was to study the effect of hot water treatment on
seed germination and controlling of Bakanae disease caused by F. moniliforme in some rice cultivars. This study consisted
of two experiments. Experimentl: the effect of hot water treatment in different temperatures and times on seed
germination of 12 rice varieties. The experiment was arranged in factorial in completely randomized design (CRD) with
four replications. Factor A was the four different temperatures at 58, 60, 62 and 64°C and factor B was the three different
soaking times at 5, 10 and 15 min. The result showed that increasing of temperature and time did not decrease seed
germination of rice cultivars RD6, RD49, RD57, KDML 105, Pathum Thani 1, Phitsanulok 2 and Suphan Buri 1 that have
germination more than 80% but decreased seed germination of rice cultivars RD41, RD47, Chai Nat 1 and Suphan Buri 60.
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Experiment 2: the effect of hot water treatment in different temperatures and times on controlling of F. moniliforme
was conducted. The experiment was arranged in factorial in CRD with four replications. Factor A was the four different
temperatures at 58, 60, 62 and 64°C and factor B was soaking times in hot water for 5 and 10 min. The seeds of rice cultivar
Khao Dawk Mali 105 soaked in hot water at 60°C for 10 min. could control the infection of F. moniliforme at 76% compared
with the control treatment. In addition, the germination of the treated seed was higher than 80%.

Keywords: germination; hot water treatment; bakanae disease
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Table 1 Germination (%) of 12 rice seed varieties as affected by hot water soaking at different temperatures and

times
Temperature Germination (%) Average Temperature Germination (%) Average
N Times (B) (A) (A) Times (B) (A
5 min 10 min 15 min 5 min 10 min 15 min
RDé6 RD15
58°C 96.5 93.0 97.0 95.5 58°C 93.5 88.0 92.5 91.3 CV
60°C 96.5 97.5 95.5 96.5 60°C 90.5 97.5 94.0 94.0 BC
62°C 99.0 97.5 97.5 98.0 62°C 99.5 97.5 97.5 98.2 A
64°C 98.0 99.0 92.0 96.3 64°C 98.5 96.0 94.5 96.3 AB
Average (B) 97.5 96.8 95.5 Average (B) 95.5 94.8 94.6
Non-soaked 93.5 Non-soaked 91.0
seed seed
F-test (A) = ns, F-test (B) = ns, F-test (A x B) = ns, C.V. (%) =2.4 F-test (A) = **, F-test (B) = ns, F-test (A x B) = ns, C.V. (%) =4.2
RDA41 RD47
58°C 99.0 a¥ 95.5 ab 97.0 a 97,2 A 58°C 82.0 c 91.5 ab 92.0 ab 88.5B
60°C 98.5 a 95.0 ab 97.0 a 96.8 A 60°C 87.0 bc 96.5 a 95.0 ab 92.8 A
62°C 975 a 91.0b 95.5 ab 94.7 A 62°C 95.0 ab 95.0 ab 97.0 a 95.7 A
64°C 98.5 a 95.5 ab 78.5 ¢ 90.8 B 64°C 98.0 a 96.5 a 96.5 a 97.0 A
Average (B) 98.4 AY 94.3 B 92.0 C Average (B) 90.5 B 94.9 A 95.1 A
Non-soaked 94.5 ab Non-soaked 90.5 ab
seed seed
F-test (A) = **, F-test (B) = **, F-test (A x B) = **, C.V. (%) = 3.0 F-test (A) = **, F-test (B) = *, F-test (A x B) = **, C.V. (%) = 5.5
RD49 RD57
58°C 87.0 80.5 84.0 83.8 58°C 98.5 97.0 99.5 98.3
60°C 83.0 82.0 84.0 83.0 60°C 99.0 98.5 98.5 98.7
62°C 83.5 83.5 86.5 84.5 62°C 99.0 100.0 97.5 98.8
64°C 85.5 86.0 81.0 84.2 64°C 96.0 98.5 99.0 97.8
Average (B) 84.8 83.9 83.0 Average (B) 98.1 98.5 98.6
Non-soaked 84.5 Non-soaked 97.5
seed seed
F-test (A) = ns, F-test (B) = ns, F-test (A x B) = ns, C.V. (%) =5.9 F-test (A) = ns, F-test (B) = ns, F-test (A x B) = ns, C.V. (%) =1.8

Y Mean within the same column followed by the same capital letters are not significantly different at P<0.05 by DMRT

% Mean within the same row followed by the same capital letters are not significantly different at P<0.05 by DMRT

¥ Mean within interaction (A x B) followed by the same letters are not significantly different at P<0.05 by DMRT
ns = not significant * = significantly different at P <0.05 ** = significantly different at P <0.01
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Table 1 (Con’t)

Temperature Germination (%) Average Temperature Germination (%) Average
(A Times (B) (A) (A) Times (B) (A
5 min 10 min 15 min 5 min 10 min 15 min
Kawn Dok Mali 105 Pathum Thani 1
58°C 97.0 97.0 97.5 97.2 58°C 99.5 99.5 99.5 99.5 AV
60°C 98.0 99.0 99.0 98.7 60°C 98.5 99.5 99.5 99.2 A
62°C 97.0 98.0 97.0 97.3 62°C 99.5 97.0 98.5 98.3 A
64°C 97.0 97.0 96.5 96.8 64°C 98.5 93.5 94.5 955B
Average (B) 97.3 97.8 97.5 Average (B) 99.0 97.4 98.0
Non-soaked 94.5 Non-soaked 99.0
seed seed
F-test (A) = ns, F-test (B) = ns, F-test (A x B) = ns, C.V. (%) =2.5 F-test (A) = **, F-test (B) = ns, F-test (A x B) = ns, C.V. (%) =2.0
Phitsanulok 2 Chainat 1
58°C 98.0 97.0 98.5 97.8 A 58°C 625ab¥ 585ab 63.5a 61.5A
60°C 97.0 97.5 95.5 96.7 AB 60°C 54.5 ab 330c 275 cd 38.3B
62°C 96.0 98.5 99.0 97.8 A 62°C 29.0 cd 20.0 de 13.0 ef 20.7C
64°C 98.5 96.0 91.0 95.28B 64°C 325c 155e 30f 170C
Average (B) 97.4 97.3 96.0 Average (B)  44.6 AY 31.8B 26.8 B
Non-soaked 96.5 Non-soaked 51.0b
seed seed
F-test (A) = **, F-test (B) = ns, F-test (A x B) = ns,C.V. (%) = 2.6 F-test (A) = **, F-test (B) = **, F-test (A x B) = **,C.V. (%) =22.7
Suphan Buri 1 Suphan Buri 60
58°C 96.0 97.0 98.5 97.2 A 58°C 94.0a 92.0a 920 a 92.7 A
60°C 96.0 96.0 95.5 95.8 AB 60°C 94.0 a 93.0a 88.0 a 91.7 AB
62°C 97.5 93.0 93.5 94.7 AB 62°C 92.0a 91.0a 80.0 b 87.7 BC
64°C 97.5 91.5 90.5 93.28B 64°C 935a 87.5a 69.5 c 83.5C
Average (B) 96.8 94.4 94.5 Average (B) 934 A 909 A 82.4 B
Non-soaked 94.0 Non-soaked 91.5a
seed seed
F-test (A) = *, F-test (B) = ns, F-test (A x B) = ns, C.V. (%) = 3.6 F-test (A) = ** F-test (B) = **, F-test (A x B) = **, C.V. (%) = 5.7

¥ Mean within the same column followed by the same capital letters are not significantly different at P<0.05 by DMRT
% Mean within the same row followed by the same capital letters are not significantly different at P<0.05 by DMRT
¥ Mean within interaction (A x B) followed by the same letters are not significantly different at P<0.05 by DMRT

ns = not significant * = significantly different at P <0.05 ** = significantly different at P <0.01
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(Grondeau and Samson, 1994)

Table 2 Germination (%)of rice seed cv. Khao Dawk Mali 105 as affected by hot water soaking at different

temperatures and times

Temperature Germination (%) Average (A) Germination (%) Average (A)
(A) Time (B) Time (B)
5 min 10 min 5 min 10 min
58°C 80.0 b” 79.0 b 79.5 AV 88.0 94.0 abc 91.0 A
60°C 81.0 ab 82.0 ab 815 A 95.0 ab 89.0bc 92.0 A
62°C 70.0 c 62.0d 66.0 B 74.0d 70.0 de 7208
64°C 40e 20e 30C 68.0 de 67.0e 67.58B
Average (B) 58.8 56.3 81.3 80.0
F-test
A * o
B ns ns
AxB o *x
%CV 7.6 5.0

¥ Mean within the same column followed by the same capital letters are not significantly different at P<0.05 by DMRT
% Mean within interaction (A x B) followed by the same letters are not significantly different at P<0.05 by DMRT

ns = not significant ** = significantly different at P <0.01
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Table 3 Disease incidence (%) of rice seed cv. Khao Dawk Mali 105 as affected by hot water soaking at different

temperatures and times

Temperature (A) Disease incidence (%) Average (A) Disease incidence (%) Average (A)
Inoculated seed Uninoculated seed
5 min 10 min 5 min 10 min
58°C 34.0 ab 29.0b 31.5A 5.0 2.0 35
60°C 19.0 ¢ 10.0 cd 1458 2.0 1.0 1.5
62°C 9.0 cd 40d 6.5C 3.0 1.0 2.0
64°C 40d 6.0d 50C 2.0 5.0 35
Average (B) 16.5 12.3 3.0 2.3
Water soaking in 36.0 ab 13.0
room temp.
Non-soaking 42.0 a 11.0
F-test
A > >
B ns ns
AxB x ns
%CV 35.6 76.6

¥ Mean within the same column followed by the same capital letters are not significantly different at P<0.05 by DMRT
% Mean within interaction (A x B) followed by the same letters are not significantly different at P<0.05 by DMRT

ns = not significant ** = significantly different at P <0.01
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