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The purpose of this research was to soil temperature for lime plantation in cement tube
covered with plastic mulch and without plastic mulch. Method of operation is divided into three
parts: Data collection of optimum environmental conditions for growing lime plantation in
cement tube. Creating a numerical model. And experiments to compare numerical model’s soil
temperature and experiments’s soil temperature. Data were processed by Excel computer
program. The results of this research reveal that the soil’s average temperature at depth of 0.1 -
0.2 m for lime plantation in cement tube covered with black plastic mulch was 31.0 °C and the
soil ‘s average temperature for lime plantation in cement tube without plastic mulch was 29.0 °C
which is still at Mendel’s optimum temperature for growing lime plantation is 23-34 °C. The
numerical model ’s the soil temperature distribution covered with plastic mulch was not much
differ from covered without plastic mulch. The very variations of soil temperature occurred the soil
surface. The numerical model revealed that the predicted soil temperature 1-D at depth of 0.1 and
0.2 m. In case covered without plastic mulch. The Error was in the range of 4.06% at minimum
temperature, 3.33% at minimum temperature. and In case covered with plastic mulch The Mean
Square Error was in the range of 8.89% at minimum temperature, 20.68% at minimum

temperature.
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c,  specific heat (J/kg'C) S soil

L density (kg/m3) SU  soil upper surface
k thermal conductivity (W/m’C) p Plastic Mulch
T, ambient temperature (°C)

Ty, sky temperature ‘o)

I solar radiation (W/m’)

hC convective heat transfer coefficient (W/m2 K)

T solar transmittance

«a  solar absorptance

g emissivity

o Stephan Boltzmen constant, 5.67 x187° (W/m’ K4)

X distance element (m)

t time (s)
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11.00 304 292 300 305 309 295 308 309
12.00 309 294 301 31.0 317 298 309 308
13.00 313 297 299 303 323 300 308 306
14.00 322 300 300 302 328 304 307 308
15.00 327 302 300 309 330 307 313 312
16.00 299 306 310 313 322 310 318 311
17.00 308 306 302 307 315 309 308 308
18.00 301 290 300 305 308 311 310 306
19.00 280 303 303 302 298 310 308  30.1
20.00 279 301 304 303 295 310 308 302
21.00 275 300 295 304 288 309 308 303
22.00 275 299 305 305 288 308 309 305
23.00 275 297 306 306 287 308 308 306
24.00 271 296 305 306 282 30,6 307 306
01.00 271 294 304 305 282 305 309 307
02.00 271 293 303 306 28.1 304 310 310
03.00 269 29.1 302 305 279 302 307 307
04.00 269 290 301 306 279 301 307 308
05.00 267 289 301 305 277 300 305 306
06.00 266 287 300 306 275 299 305 307
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A1399 -2 Yoyagmunglay 531UINITUN 8-9 WOHAIAN WA, 2558

gungiivean ('C)

Tufinanad@naguau uaguWaIEan
a1 (W)

00m 0Im 02m 03m 00m O0Im 02m 03m
07.00 27.1  28.7 30.4 30.2 27.9 29.8 31.1 31.0
08.00 28.2  28.6 29.9 30.3 29.6 29.8 314 31.2
09.00 29.0 28.7 30.0 30.2 30.2 29.8 31.7 31.1
10.00 29.8 289 30.0 30.3 31.2 29.7 32.7 31.9
11.00 309 29.0 30.1 30.3 32.2 30.1 323 31.7
12.00 31.1 293 29.9 30.3 32.9 30.4 31.8 31.7
13.00 315 29.6 29.8 30.3 334 30.8 31.8 31.5
14.00 326 299 29.7 30.8 34.0 31.0 31.0 314
15.00 36.0 30.2 28.5 31.7 34.5 314 30.8 323
16.00 312 309 30.1 31.8 34.0 31.7 313 31.2
17.00 30.7  31.0 30.2 30.8 33.1 32.0 314 31.2
18.00 29.7 309 30.4 30.8 32.7 32.2 31.6 313
19.00 29.1 30.8 30.6 30.4 31.6 32.2 31.5 30.8
20.00 28.7  30.7 30.7 30.5 31.1 32.2 31.6 30.8
21.00 284 305 30.9 30.7 30.7 32.2 31.8 30.9
22.00 279 303 30.9 30.8 30.0 32.1 31.9 31.0
23.00 27.7  30.1 30.9 30.8 29.8 32.0 31.9 31.2
24.00 274  30.0 30.9 30.8 29.5 319 31.9 31.1
01.00 273 298 30.9 30.8 29.0 31.6 31.9 313
02.00 272 297 30.7 30.8 28.9 31.5 31.7 31.2
03.00 274 295 30.6 30.8 29.1 304 31.7 31.1
04.00 269 29.2 304 30.5 28.8 30.7 31.5 31.1
05.00 269 292 30.4 30.5 28.6 31.0 314 31.0

06.00 272 297 30.4 30.5 28.7 30.8 314 31.1




M135199 9-3 oyaguuQNAY ¥NITUN 9-10 NOBNIAN WA, 2558

gungiivean ('C)

Tufinanad@naguau uaguWaIEan
a1 (W)

00m 0Im 02m 03m 00m O0Im 02m 03m
07.00 27.7  29.0 30.5 30.3 29.8 30.7 31.6 31.5
08.00 289 29.0 30.5 30.6 319 30.6 323 324
09.00 29.7  29.1 31.3 30.7 32.7 30.8 32.2 32.8
10.00 30,6 293 30.8 309 329 30.9 31.7 33.2
11.00 31.1  29.6 30.2 30.6 32.6 31.1 31.8 31.2
12.00 29.6 298 30.0 30.6 324 31.2 31.5 314
13.00 299 298 30.2 30.8 32.6 314 314 31.8
14.00 29.7 299 29.7 30.0 31.8 314 31.2 31.2
15.00 29.8 299 29.5 30.8 323 314 31.5 31.0
16.00 29.6  30.0 30.2 30.4 32.5 31.5 31.5 313
17.00 29.3  30.0 30.3 30.6 32.2 31.6 31.5 313
18.00 28.8 299 30.2 30.4 314 31.6 314 31.1
19.00 283 298 30.1 30.2 30.5 31.7 313 30.7
20.00 27.8  29.7 30.0 30.2 30.0 31.6 31.2 30.7
21.00 27.5  29.6 30.0 30.2 29.5 31.5 313 30.6
22.00 273 293 30.0 30.2 29.2 313 31.2 30.4
23.00 272 292 30.0 29.7 29.0 31.2 31.2 30.9
24.00 269  29.1 30.0 30.2 28.9 31.0 30.9 31.1
01.00 26.8  29.0 29.9 30.2 28.5 30.9 31.1 30.9
02.00 26.7 289 29.8 30.2 28.5 30.7 31.0 30.7
03.00 26.5 28.6 29.7 30.1 28.0 30.3 30.8 30.8
04.00 26.1 284 29.6 30.1 279 30.1 30.7 30.8
05.00 25.8 283 29.6 30.0 27.8 30.0 30.6 30.7

06.00 26.5 283 29.5 30.0 27.7 29.9 30.6 30.7
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M15199 2 ToyanNAMIANADUVDIGUUANAUNAY T3 HIITUTN 25-31 WOBAIAY W.A. 2558

QUUYUINDHVDIAY puvgiaunge

ie lifinaadnaqu defimaadnaquan
1971 (1) =) © error (%) © error (%)

naaed Mg nAaedy MU
07.00 30.1 31.3 4.06 34.1 31.1 8.89
08.00 30.8 31.3 1.62 34.4 31.1 9.58
09.00 31.0 31.4 1.51 34.3 31.1 9.35
10.00 31.4 31.7 1.14 34.4 31.1 9.50
11.00 31.9 31.9 0.02 34.6 31.2 10.07
12.00 32.5 323 0.43 35.3 31.2 11.66
13.00 33.1 32.9 0.71 36.0 31.2 13.28
14.00 33.8 33.1 2.00 36.7 31.2 14.96
15.00 34.3 33.5 2.45 37.7 31.3 17.02
16.00 34.8 33.8 2.72 38.4 31.3 18.56
17.00 34.9 33.8 3.33 39.1 31.3 19.92
18.00 34.7 33.8 2.72 39.5 31.4 20.58
19.00 34.4 33.7 2.25 39.6 31.4 20.68
20.00 34.1 33.5 1.64 39.5 31.4 20.34
21.00 33.8 33.4 1.13 39.3 31.5 19.84
22.00 33.5 33.3 0.64 38.9 31.5 19.12
23.00 332 33.1 0.07 38.6 31.5 18.32
24.00 32.8 33.0 0.61 38.1 31.5 17.36
01.00 32.4 32.9 1.42 37.7 31.5 16.35
02.00 32.1 32.8 1.99 37.2 31.5 15.27
03.00 31.8 32.7 2.61 36.7 31.5 14.12
04.00 31.6 32.6 3.18 36.2 31.5 13.10
05.00 31.3 32.5 3.63 35.7 31.5 11.89
06.00 30.8 324 4.94 35.2 31.5 10.51






