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Effects of Laboratory Scale Fluidized Bed Heat Treatment on Some Fungal

Contamination and Quality of Paddy Seeds
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Abstract: The investigation of paddy seed cv. Khao Dawk Mali 105 after harvesting in 2019 season detected
various seed-borne fungi, Curvularia sp., Fusarium sp., Aspergillus niger, A. flavus and Penicillium sp. with
total infection of 92.25% while germination rate was 93.50%. The effects of heat fluidized bed (FDB) on the
reduction of seed-borne fungi on paddy seed were studied using laboratory heat fluidized bed facility
(Christison Scientific, UK). The FDB unit was set to a blower speed of 3.7 m/s and then varied combinations
of temperature from 60°C -100 °C (5-degree intervals), time periods of 90, 120 seconds and seed loads
of 200 g. The results found that, the increasing temperature level was able to significantly reduce
the percentage of fungal contamination on the paddy seeds and cause the germination percentage to
decrease as well. Using a paddy seed weight of 200 grams, temperature of 65°C fora period of 120 seconds
was the most appropriate trial. This treatment effectively decreased contamination by over 20 % without
causing seed germination to be below standard. However, the temperature above 70°C, the seed
germination rate was below 80%, which was not acceptable for the standard germination rate. These results

were confirmed in a similar experiment with paddy seed cv. Pathum Thani 1. Additionally, the trial at
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a temperature above 85°C reduced some milling qualities from very good to good on the seed. The effects
of FDB on various levels of A. niger contamination including 25%, 50%, 75% and 100% on paddy seed cv.
Khao Dawk Mali 105 were established. The results revealed 50% decreasing of fungal contamination on the
seed after treatment with 75-80°C at all contamination levels. While, Curvularia sp. and Fusarium sp. were

more sensitive to FDB than A. niger, the use of 60°C exhibited a 50% reduction in contamination in all trials.
Keywords: heat fluidized bed, decreasing of fungal contamination, paddy seed
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Table 1. Fungal contamination and germination percentages of paddy seed cv. Khao Dawk Mali 105 after

exposure to fluidized bed heat treatment with various combinations of temperatures and exposure

times with blotter method incubating for 5 days

Temperature (°C)

Exposure time (sec.) Contamination' (%)

Germination (%)’

Seed moisture (%)

Control - 92.25 93.50 28.0
60 90 85.75 92.25 NA
120 81.25 88.50 21.10
65 90 76.50 83.00 NA
120 72.25 82.00 19.90
70 90 69.27 25.50 NA
120 65.50 25.50 19.60
75 90 54.75 14.75 NA
120 51.25 11.00 19.10
80 90 50.50 6.25 NA
120 46.75 4.75 19.20
85 90 47.25 2.00 NA
120 42.50 1.50 18.00
90 90 38.00 1.25 NA
120 35.25 1.25 18.50
95 90 30.25 1.25 NA
120 27.75 0.75 17.80
100 90 26.25 1.00 NA
120 20.25 0.75 18.30
Temperature (F1)
F-test wox .
LSD 2.34 1.81
Exposure time (F2)
F-test > >
LSD 1.10 0.86
F1*F2
F-test ns ns
P 0.92 0.25
C.V. (%) 9.30 15.01

' Significantly different between treatments by LSD test at P < 0.01

M Not applicable

" Not significant
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Table 2. Fungal contamination and germination percentages of paddy seed cv. Pathum Thani 1 after
exposure to fluidized bed heat treatment with various temperatures with the blotter method
incubating for 5 days

Temperature (° C) Contamination (%)’ Germination (%)’ Seed moisture (%)

Control 84.00° 97.50° 23.8
60 77.25° 96.75° 14.40
65 71.00° 93.25° 14.40
70 68.00% 22.75° 14.90
75 63.75° 12.25° 14.90
80 69.25° 2.75° 13.80
85 50.00° 0.00° 13.80
90 45.25° 0.00¢ 13.50
95 38.00' 0.00¢ 13.20
100 34.00' 0.00° 12.90
LSD 5.82 478 -

C.V. (%) 6.79 10.18 -

"Means followed by the same letter within column are not significant difference from each other by LSD test
atP< 0.01

Table 3. Grain quality parameters of rice cv. Pratum Thani 1 when exposed to fluidized bed heat treatment

at various temperatures and exposure times

Temperature (°C)
60 65 70 75 80 85 90 95 100
Moisture content (%) 24.0 23.2 22.4 19.9 20.7 18.6 18.4 18.2 18.6

Grain qualities

Paddy seed color straw  straw straw  straw  straw  straw  straw  straw  straw
Brown rice color white white  white white white  white white white white
Whole kernels and 50.44 5147 5138 53.39 5258 50.02 4439 3575 1.02

head rice (%)’

Amylose content (%)° 16.19  15.84 16.16 16.53 16.66 16.10 16.67 16.89 15.99
"Whole kernels and head rice (%): < 31 = low, 31-40 = medium, 41-50 = good, > 50 = very good

? Amylose content (%): < 20 = low, 20-25 = medium, > 25 = high

545



M5ATNEAT 40(3): 539- 547 (2567)

Table 4. Percentages of Aspergillus niger (Asp.), Curvularia sp. (Cur.) and Fusarium sp. (Fus.) found on

the inoculated paddy seed cv. Khao Dawk Mali 105, after exposure to fluidized bed heat

Inoculated paddy seed (%)’

Temp.(’C) 25% 50% 75% 100%

Asp. Cur. Fus. Asp. Cur. Fus. Asp. Cur. Fus. Asp. Cur. Fus.
60 20.5% 11.0° 9.7° 41.75° 233°  16.0° 55.0° 38.7° 320" 775 48.0° 35.0°
65 18.5° 5.7° 70" 37.75° 243 13.7° 495" 320" 203 705 450" 27.7°
70 15.5° 4.7 37° 305 130  7.7° 4075 29.3°  97° 6375 39.0° 27.0%
75 13.5° 43 37 2725° 11.0° 73 3625 280° 7.7 505° 320°  23.0°
80 10.75° 36 3.0 2125 80d° 40° 280° 257 73¢ 4575 233" 183’
85 9.5 277 23® 757 60" 33° 2225 130° 7.0°  36.0 22.3%  12.0°
90 6.25° 20 17® 1275 33 3.0°  16.75°  11.0° 337 20757 1637 4.3
95 55" 1.3% 1.3° 12.0' 3.3 23° 1075 7.7 270 2525”100 4.0
100 475 1.0° 100 7750 27 23 70 2.7 27 245 47 40
LSD 0.92 252 240  1.93 3.21 270 315 483 673 232 6.93 448
cv 5.64 2341 2468 5.83 1539  18.87 7.34 13.99 3377 34 15.35 14.63

"Percent of fungi (1x1 o' spores/ml) inoculated seed that were mixed with the uninoculated seed before exposing to the treatments.

*Means followed by the same letter within column are not significant from each other by LSD test at P <0.01
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