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The Influence of Infrared Radiation, Hot Air and the Tempering on Khao Dawk Mali 105 Rice
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Abstract

This research aimed to study the effect of infrared radiation assisted hot air following with the 40 min
tempering in polystyrene box and slow drying at room temperature until the final moisture content reached
approximentely 14% (w.b.) on rice seed germination and seeding growth. Infrared wavelengths of 2.83, 2.98 and
3.14 pm, hot air temperature of 35, 45 and 55 °C and the exposure time to hot air for 3, 6 and 9 min were the
factors. Paddy cv. Khao Dawk Mali 105 with initial moisture content of 23% (w.b.) was used in the study. After that,
treated seed was stored for 6 months. Results showed that the percentage of seed germination and seedling
growth were decreased when infrared wavelength decreased and hot air temperature increased. At infrared
wavelength of 3.14 pm with air temperature at 35 °C for 9 min were conditions for providing normal seedling
germination of 88.50+1.29% with seedling growth of 5.06+0.05 cm which were higher than those of paddy dried
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by sun drying, accounting for the seed germination and seedling growth of 83.75+0.96% and 4.08+0.25 cm,

respectively.

Keywords: Normal seedling germination, Seedling growth, Seed, Seed drying, Infrared radiation
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Heater

Drying Trays

(a) (b)
Figure 1 (a) Infrared rotary dryer (b) Hot air dryer

‘ Rice seed (KDML 105) ‘

Iy

Drying by infrared ray (2 min)

2.83,2.98 and 3.14 um

U U U

Drying by hot air (3 min) Drying by hot air (6 min) Drying by hot air (9 min)
35, 45 and 55 °C 35, 45 and 55 °C 35, 45 and 55 °C

U U U

‘ Tempering 40 min ‘

U

Drying Mc seed on ambient air until the last moisture was reduced to 14% (w.b.)

4

Testing seed’s quality (ISTA, 2016)

Figure 2 Testing process of KDML 105 rice seed drying.
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Figure 3 (a) normal seedlings and (b) abnormal seedlings
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Table 1. Moisture ratio (dimensionless) after drying by infrared ray and hot air.

HRTD (°C)
AR (um) HRTI (min)
35 45 55
2.83 3 0.9059+0.0017" 0.9059+0.0056" 0.8894+0.0016™
6 0.9014+0.0027" 0.8955+0.0042"™ 0.8868+0.0048™
9 0.8974+0.0053"™ 0.8934+0.0053'™" 0.8808+0.0044°
2.98 3 0.9434+0.0014° 0.9342+0.0089" 0.9223+0.0060%"
6 0.9263+0.0043" 0.9235+0.0058%" 0.9164+0.0018"
9 0.9298+0.0037" 0.9138+0.0044" 0.9071+0.0020"
3.14 3 0.9802+0.0061° 0.9833+0.0069° 0.9690+0.0047°
6 0.9709+0.0028" 0.9635+0.0091" 0.9604+0.0075
9 0.9644+0.0037" 0.9605+0.0010 0.9547+0.0091°

Means in the same all column with different letters are significantly different at P < 0.05 by LSD, CV 0.55%
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Table 2. Seed temperature (°C) after drying by infrared ray.

- AR (um)
Statistics
2.83 2.98 3.14
Average 60.36 53.02 46.40
Maximum 60.70 53.27 46.57
minimum 59.90 52.73 a46.17
Standard Deviation 0.41 0.27 0.21

Table 3. Seed temperature (°C) after drying at hot air temperature and after tempering.

After drying at HRTD (°C)

After tempering' of HRTD (°C)

AR (um) HRTI (min)
35 45 55 35 45 55
2.83 3 54.23 56.77 57.27 52.20 54.10 55.30
6 51.43 53.77 55.33 49.50 52.00 53.30
9 49.73 50.47 53.17 48.00 48.50 51.00
2.98 3 a4.47 48.83 51.13 43.30 47.50 49.50
6 43.70 46.63 49.33 42.40 45.30 47.70
9 a2.77 45.50 47.43 41.60 44.00 45.80
3.14 3 45.17 45.90 46.17 42.80 44.60 44.70
6 43.00 44.57 45.27 41.60 43.20 43.70
9 41.27 43,57 44.57 40.00 42.10 43.00

"= The tempering in Polystyrene box for 40 minutes.

\devnudaiuginun ameseuauatmudaiug o
Wn31g1u (ISTA, 2016) Tnenadeuinizindaiugdauu
ASYANMINZUUU Between Paper - BP Wiasvaziianinuly
14 Ju ddnwazni999n wagnislasgLivlinduesu

sauansly Figure 4 uagnsiatu Ussiliunadosaznisien
Fuseuunfuaznisiaiaiulnduseulniiilasasianig 1
auysainsUdiu 1y Ui viedugouiiisnuiduudd
TINUVUINNBADNNINSASYAUInTawLTM

Figure 4 (a) Rice seed germinatied (b) Paddy Seed growth of seeding KDML 105 by seed
germination between paper-BP 14 days after culture.
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@OAARBINUNANITAN®IYBY Maluf et al. (2003) Wuin
gaumgiluniseuuisigailiuderiuginngifesaznissen
Fusouundfien 1ile HRTD waz HRTI A Auty d5euaz
nseensugaulnAdailnalAseiy uazlafinuuanmnemia
adn widurateulefifinuunnananie@ds 91nnsAne
WU AR 3.14 um, HRTD 35 °C wag HRTI 9 min dSeeay
mssendugouUnigening1nésds eszezainisiing
2 \iou f¥evaznissonduseuln@iisnni svezn1sine
4 uag 6 Liew Liesanszozmainduudaiusi 2 1feu

wianaiugerveglutisszaznisiings nsinivesdaiug
Hrudunalamssssumditenisegson o1gnsiniives
wiatusiuandsiutuegfuiugdng wiawusdnem
Aenued 105 Ho1gfndl 8 dUav aziifegaznisean
1NNI 80% (guelsidniiugdnngiums, 2559) Fauudawugd]
YowaznissenduseuUnigefian fiszoziiainiswnii 6
fiou fio 88.50+1.29% Lileilsuifisuiuinésdadadion
azmssensugauUnfLiies 83.75x0.96%

Table 4 Normal seedlings germination of rice seed KDML 105.

AR % Germination
HRTD (°C)  HRTI (min) TRT
(um) 2 SDP 4 SDP 6 SDP

2.83 35 3 1 59.75+2.36°" 76.75+0.96¢ 77.00+0.82%°
6 2 63.25+2.22°¢ 77.50+0.58" 77.75£1.26™

9 3 69.00+5.72°° 78.00+0.82" 78.50+0.58"

45 3 q 49.00+2.94" 74.50+1.29™ 75.00+0.82%

6 5 62.75+5.32" 75.25+0.96™ 75.25+0.96"

9 6 62.75+1.71"% 76.00+0.82™ 76.25+0.96™

55 3 7 36.00+1.83" 72.50+0.58" 73.00+0.82°

6 8 37.00+2.94° 73.25+0.50° 74.00+1.83"

9 9 46.75+1.71 74.00+0.82™ 74.75£0.96'

2.98 35 3 10 69.005.77°% 82.00+1.15" 82.00+0.82"
6 11 72.25+4.43° 83.00+0.82°" 83.25+0.96"

9 12 73.50+2.65™° 83.50+1.29" 84.25+0.96%"

a5 3 13 64.50+5.07°"% 81.00+0.82" 81.25+1.26™

6 14 66.50+3.11° 82.0020.82" 82.25+0.96"

9 15 73.2545.56" 83.50+1.29" 83.75+0.96"

55 3 16 54.25+7.04™ 82.00+0.82" 80.50+1.00™

6 17 61.75+3.77° 81.00+0.82" 81.25+0.96""

9 18 63.25+3.30°" 80.25+0.96/ 82.75+0.96"

3.14 35 3 19 75.75+1.50%° 87.00+0.82° 87.50+1.29°
6 20 77.00+2.31%° 87.75+0.96"° 88.00+0.82%°

9 21 78.50+2.65° 88.25+0.96° 88.50+1.29°

45 3 22 74.75+0.96" 85.75+0.96°" 86.00+0.82°'

6 23 75.25+1.26™ 86.00+0.82 86.25+1.26“°

9 24 78.00+1.83% 86.75+0.50™ 87.00+0.82"

55 3 25 72.00+0.82° 83.75+0.96" 84.75+0.96""
6 26 72.50+3.70°° 84.50+0.58°" 85.00+0.82°"

9 27 75.75+12.66™ 85.25+1.50% 85.25+0.96°"

Rice seed reference 28 76.50+5.00%° 83.50+1.91" 83.75+0.96"

F-test * * *
Qv (%) 6.63 1.10 1.24

* Means in the same column with different letters are significantly different at P < 0.05 by LSD,

SDP = Seed dormancy period, TRT = treatment
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Table 5 Seedling growth of rice seed KDML 105.

FugouLiied 4.08+0.25 cm wazdlAUWANAIVNIERR Wi
WugAiinsiaTyAvinduseutige wansinudaiusiinang
udausedige uazfianuduiudiuiesarnision ewwdn
Wugdna f¥esazniseeniigs nsiesaivindusoufioy
aetunue Seaenndosiunanisfinuues 319 (2552)
AnueMgealinuduiusgaiuiosavnissen warlfiiuis

neaauALLdusluwdaiugiale

Seedling Growth (cm)

AR (um) HRTD (°C) HRTI (min) TRT
2 SDP 4 SDP 6 SDP
2.83 35 3 1 1.48+0.23™  3.50+0.93°* 3.63+0.30"
6 2 2.38+0.50°"  3.78+1.18" 3.81+0.14%
9 3 2.45+0.20°"  4.38+0.35"°  4.16+0.07%"
45 3 4 1.43+0.74" 3.36+0.24% 3.47+0.17"
6 5 2.28+0.93"  341+0.21% 3.60+0.27"
9 6 2.42+0.46%%"  4.11+0.75"“  4.02+0.10°™"
55 3 7 1.94+0.86"* 2.76+0.60° 2.92+0.30"
6 8 1.23+0.43% 2.70+0.51° 2.76+0.32"
9 9 0.90+0.48" 2.32+0.70° 2.44+0.24"
2.98 35 3 10 2.49+0.89°"  3.93+0.87° 3.89+0.20%"
6 11 2.72+0.05°%"  398+0.35%°  4.00+0.09"
9 12 2.75+1.04<°%"  4.13+0.91°° 4.45+0.15°
45 3 13 2.04+0.30"  3.89+0.36™ 3.83+0.16"*
6 14 2.11+0.11%" 39140749  3.98+0.05"
9 15 2.88+0.53°%%  4.07+0.65°  4.32+0.22“
55 3 16 2.43+0.41°%"  4.00+0.45°¢  4.27+0.25
6 17 2214058  388+051°"  3.86+0.21%"*
9 18 2.03+0.11"  3.79+0.87° 3.78+0.17"%
3.14 35 3 19 3.08+0.29°%  4.06+1.10™°  4.12+0.10%"
6 20 3.46+0.69°  4.28+0.51“  4.32+0.21“
9 21 4.12+0.27° 4.89+1.09° 5.06+0.05"
45 3 22 3.03+0.69°"  3.88+0.21°  3.94+0.07""
6 23 3.35+0.65"°  4.02+0.87%°  4.09+0.18*""
9 24 3.70+0.59%° 4.64+0.64°° 4.78+0.17°
55 3 25 3.09+0.36™° 4.61+0.47%° 4.72+0.15°
6 26 3.04+0.77°¢  3.87+0.65°°  4.01+0.16%"
9 27 2.65+0.85%%" 3624039  3.89+0.20%"
Rice seed reference 28 2.83+0.53%%  411+0.84°°¢  4.08+0.25%%"
F-test * * *
CV (%) 23.60 17.47 4.75

* Means in the same column with different letters are significantly different at P < 0.05 by LSD,

SDP = Seed dormancy period, TRT = treatment
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