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Abstract

This study was conducted to analyze the temperature characteristics under tunnel! type
greenhouse to cultivate watermelon in Sungju region. Air temperature of tunnel type
greenhouse was descending rapidly after sunset, and the time required the air temperature
inside greenhouse nearly reached the outside air temperature was about 2.5 hours. The
maximum air temperature in tunnel type greenhouse, in case of high air temperature day,
was exceeding 40C during day time. Air temperature inside greenhouse during night time
could sustain about 2-3C higher than the outside air temperature. But it was necessary to
supply supplemental heat when the air temperatwre was below optimum growth
temperature. Soil temperature in the depth of 20cm under soil surface could maintain
higher than 20C and the variation range in a day was 3-5TC, and the soil temperature
descending due to irrigation was about 5-6T.
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Table 1. The main process of oriental melon cultivation.
Growing period Period Management
Seeding " 98.2. 2 regulation of air temperature, irrigation
Planting 3. 22
Secondary vine elongation period| 3. 22~4. 30| pinching, secondary vine, lateral branch, supplementary manuring
Fruiting period 5 1~5.-15 crossing, lateral branch
Enlargement period 5 16~5. 31 supplementary manuring
Muturation period 6. 1~6. 27
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Fig. 3. The inner soil and air temperature change on minimum air temperature day.(April 25. 1999)
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Fig. 4. The inner soil and air temperature change on maximum air temperature day.(April 28. 1998)

Table 2. Comparison of air and soil tempeatures at different locations of sensors when
outside air temperature reached minimum or maximum in April.
Sensor Ave. Difference
Tim TI T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12 T13 T14 T15 T16 T17 T18 T19 T20 Temp. between max.
& Tem andter;l; air
12:00 Min, 19.5 19.1 19.7 18.9 238 19.8 24.7 19.4 19.5 156 20.4 19 199 18.9 225 23.8 19.1 18.8 19 19.1 19.07 11.95
Max. 30.9 29 29.5 30.5 30.5 31.5 34.9 30 31.2 30.1 32.5 30.4 30.3 31.6 22.9 34.7 321 31.9 32.8 33.1 31.02

15:00 Min. 23.9 23.9 24.2 249 268 25.3 31.5 25.3 25.3 18.7 25.6 25.1 25.4 251 23.6 28.8 24,9 24.9 255 25.7 23.93 11.05
Max. 30.5 33.2 33.9 34.9 32,9 33.4 37.9 35.1 37.3 34.3'35.8 36.6 34.7 36.3 26.2 38.3 36 36.4 37 389 34.98

18:00 Min. 19.4 19.5 19.3 20.3 228 20.5 26 20.3 20.8 17.3 19.8 19.8 20.3 20.1 23.9 25.7 20.8 20.1 20.4 20.7 19.85 824
Max. 25.8 28.1 27.9 28.4 27.8 26.7 30.4 289 29.4 27.5 29 29.2 26.8 28.6 24.6 27.5 26.7 29.2 29.6 29.7 28.09 ’

21:00 Min. 12.7 12,6 12,6 12.6 16.7 13.6 20 128 129 126 12.2 12.3 12.3 12.3 229 20.8 13.5 12.6 125 12.8 13.52 420
Max. 16.7 16.5 16.9 16.6 205 17.5 22 16.6 16.9 17 16.2 16.1 159 16.2 23.4 23.4 16.5 16.4 16.4 16.8 17.72 ’

24:00 Min. 13.7 13.7 13.7 13.8 16.8 14.5 19.1 13.8 139 12.2 13.3 13.4 13.5 13.4 21.7 19.8 14.1 13.6 13.6 13.8 14.08 1.45
Max. 14.4 14.2 144 143 181 153 20 14.4 146 14.2 13.9 14 139 14 223 21.3 14.4 142 142 1451553

03:00 Min. 13.3 13.3 13,5 13.4 16.4 14.5 184 135 136 11.7 13 13.1 13.1 13.1 20.9 18.5 13.6 13.3 13.2 13.5 13.67 054
Max. 13 13 131 13 167 14 185 13.2 13.1 125 12.7 12.7 12.7 12.8 21.5 196 13.2 129 13 131 14.21 ’

06:00 Min. 13 128 13.1 12.8 15.7 13.7 17.6 13 13.1 11.3 12.4 12.5 12.6 12.6 20.3 17.8 13 12.7 12.7 13 13.13 232
Max. 9.2 92 95 93 132107 158 94 95 86 89 9 91 91 202167 10 94 99 95 10.81 :

09:00 Min, 20.6 21.6 21 21.7 21.8 215 223 22 21.8 136 21.3 21.5 21.3 21.5 20.2 21.5 21.5 21.8 21.7 22 20.1 370
Max. 24.5 21 20.7 25.9 21.8 23.8 26 253 25.7 19.9 235 23.4 24.5 243 20.3 24.4 23.8 24.2 25.4 259 23.71
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Fig. 5. The inner soil and air temperature change on minimum air temperature day.(May 3. 1998)
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Fig. 6. The inner soil and air temperature change on maximum air temperature day.(May 6. 1998)
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Table 3. Comparison of air and soil temperatures at different locations of sensors when
outside air temperature reached minimum or maximum in May.
Ave. Ditference

Sen? T T2 T3 T4 T5 T6 T7 T8 TO TIO Ti1 T12 TI3 Tia Ti5 T16 T17 T18 Tig Top 'om> Beleen ma.

ime’ .

& Temp temp.
12:00 Min. 232 236 23.8 259 243 244 28.7 258 266 21.5 254 249 253 253 225 287 251 255 266 26.6 2385 759

Y Max. 293 314 331 349 286 343 316 337 363 315 351 3471 339 356 22 325 343 351 35 37 3144 :
15:00 Min. 225 226 239 241 24 245 271 245 257 208 253 253 256 25 22.9 27.6 247 244 255 254 23.30 969

M ax 304 342 346 358 239 342 320 371 30.9 34 355 38 351 377 188 38 345 379 33 413 3299 :
18:00 Min. 196 197 199 198 21.7 204 24 20t 204 186 199 20 199 20.t 229 244 204 201 202 20.4 19.60 8.49

’ Max. 7.5 29.8 30 30.1 258 287 30.9 30.8 30.8 29.4 29.4 311 287 305 22.4 315 294 31 315 312 28.09 .
21:00 Min, 13 126 12.1 128 164 125 193 12,7 131 147 11.3 123 115 124 21.9 199 121 126 126 13 1329 7.91

N Vax 211 218 819 22 225 21 258 221 224 239 206 21.7 205 217 22.7 264 209 219 219 224 21.20 :
24:00 Min. 94 9 89 91 138 99 169 92 94 86 89 88 9 88 205 173 95 9 89 82 1024 10.58

N Max 212 2165 212 217 221 21.4 245 217 219 225 21 215 21 21.4 222 245 212 215 215 21.8 2082 :
03:00 Min. 75 72 75 74 126 86 158 75 77 683 68 69 7 7 196 155 8 72 72 75 866 11.80

Y Max 211 211 21 212 22 21.2 236 213 215 218 208 21 206 211 21.9 238 21 2120 214 214 2046 :
06:00 Min. 74 7 75 74 115 85 145 74 77 63 67 69 69 69 186 141 76 7 7 73 834 575

" Max, 10.3 102 109 10.4 139 11.1 156 10.7 10.8 8.9 10 101 10.7 10.1 19.1 17.2 108 10.6 109 10.6 11.09 :
09:00 Min, 24.6 233 272 276 235 27.4 276 288 28 21.3 247 252 242 267 188 239 26 271 27.8 284 2418 076

N ax 2271 205 239 213 217 058 247 272 273 23 241 243 235 266 10.3 23.2 267 249 27.4 28.7 23.43 :
F3 9t & 971 TI09) FEEAE 10~13T, °F

SECIERE

E

W} 12Ye 7R ¥
3H'R. 5. 6)

Fig. 6& 5283 1449 £7]2
(M09 7levsts deny
A2 947123 A 7o)
Fre Fstn YA, oF
AAAE 20T o4 Fxstxz
Aol Aol AT s
A3 Aoln, ZAFJAUE oF
sete A%e
AEE Aol & Aoz Asdo(d
5, 199).

Huado] A& Fo st @
Fob A Berse} o 247
ZA%E el glen, ofzhd
3C HEel A8 FAsn
ARLEE dAsx ¢ 9ok

Table 3& 585 97]20] HA, Hu
o A LEE Yepd Aol 392
HIELEyl Fol BF HQl o] At
¥ 2EAE g Jlow, dEHF
7ol 2 xtol2 Ho|xl ¥ Yt} o)A

rur-

u}ﬁy}
yeeht Q8

of Ajr]22
. % 154

r‘-}‘- ox M

F_.

EAE 9~14TE 23|83 okr2EA7}

A Yebt] mEelth

3) 6¥ 493

7 Aede 71 2 A9 AAMH W
34(98. 6. 2)

Fig. 7& 69% 1329} ¢J7]2¢] HAA &
(163C)9 71e¥gE vepia ik 972
2 16T A= FAHD ded 9w A
0T AEE FAF2 e Rl 5FolH,
dHELE A9 gle A%S 2453 gl

HA2Y9 Aedses ATy AE2E7}
A, H3a AZHde] o 1T AZ9 Aol&
etz glon, 2122 20T AEE FAH
of Auhol AAL FA ¥ R HTH

o

W) e 71 2 A9 AAH
34(98. 6. 17)

Fig. 8& 69% 13A19] &)7]&°] FHx
(336T)Y 71ewzs Jehlin sich Fig. 8
A g} o] 7|Ro] FASEAT YET
A Fdste optelE 9r)2 2~3T A

o] u
A Y

- 317 -



EMEERRRE B78 B4R

25 r
-
=) B ———
1. — e
g 20 o= — —
~
: = T =
fo! 15 P2 —
© —_T1 ————T8  ------- T9
'g 10 v | =e=-= T10 —-ee—- T15 —— 1 6
'S
w
g 9T
c
£
0 TR S A Y —_ P I Y
(=3 (=] o o o o] o o o o o (=3 = (=] [=] <
S 1] =3 ” S I3} =} ™ o 58] S ™ = e} ) &
© ~ o o) ~N ™ [fe] © o} > ~— [2Y [ - o <
— - — — — — — [aV] o o
o
Local time(hr)
Fig. 7.
=]
@Q
T
a
£
e
%
°
o
@
=
@\
&2 10 |
c
5
0 - A _ —s s
g 8 8 8 g8 8 8 8 8 8 & 8 8 8 8 8
o ~ [=] =] & <2} [rs) =] & D - N (=3 — 2} <
- - — - — — — o~ o~ =3
(=3

Local time(hr)

Fig. 8. The inner soil and air temperature change on maximum air temperature day.(June 17. 1998)
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Table 4. Comparison of air and soil temperatures at different locations of sensors when outside
air temperature reached minimum or maximum in June.

Difference

Ave.
TT T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 Temp O20en max.

temp.

Min. 15 149 152 154 161 161 188 154 155 146 153 15 153 151 20.3 19.3 157 151 152 1631593
Max. 20.2 19.9 19.9 20.2 20.9 21.7 24.6 20.2 20.4 19.9 20.2 20.1 20.4 20.1 24.1 20.3 20.3 20.2 20.2 20.3 19.69
Min. 16 16 16.7 16.3 17.4 17.4 189 16.6 16.8 1563 17 17 179 17 20.1 19.7 17.5 16.8 16.9 16.817.20
Max. 26.4 28.2 28 32 31.3 329 26.6 324 32.9 26.6 30.3 30.6 32.5 31.7 239 341 32 31.3 32,9 3362883
Min. 18 18.5 18.8 18.6 19.5 19.4 19.6 18.7 18.8 16.1 18.3 18.5 19.1 18.6 20.2 20.4 19.2 189 18.7 18.8 1883
Max. 32.8 34.6 34.7 36.4 40.5 41.4 343 36.5 37.8 31.5 37.4 37.5 39 38.1 26.4 455 39.4 37.6 38.5 40 34.99
Min. 19.1 20.2 20.4 20.3 20.9 209 20.3 20.5 20.6 16.3 194 19.9 20 201 204 2t 20.4 20.2 204 20.520.09
Max. 30.6 32.2 31.5 33.6 356 37.2 39 34.2 35.5 32.3 33.7 34.7 33.7 34.9 289 37.3 35 35 358 36.432583
Min. 17.7 17.9 18 18 189 18.9 20 181 18.2 16.4 17.6 17.7 17.7 17.8 20.5 20.6 18.1 17.9 17.9 18.1 18.30
Max. 27 28.3 27.6 28.7 30.2 32.2 36.7 29.6 29.8 28.1 29.5 30.4 28.2 29.7 291 29.7 29.2 30 30 30.128.20
Min. 16.6 16.2 16.4 16.2 17.2 17.3 19.3 16.3 16.5 16.2 16.2 16,2 16.3 16.3 20.3 19.7 16.7 16.4 16.3 16.516.95
Max. 21.6 21.1 211 21.1 20.6 22.3 30.3 211 21.3 21.8 20.1 20.6 19.6 20.8 274 18.8 20.3 21 20.9 21.3 20.59
Min. 16.8 16.7 16.7 16.7 17.3 17.5 19.1 168 16.9 16 16.5 16.6 16.5 16.6 20.1 19.4 16.8 16.7 16.7 16.917.16
Max. 21.4 20.8 20.8 20.8 21.1 22.2 27.1 20.8 20.9 21.1 20.3 20.5 20.1 20.6 26 19.7 20.5 20.7 20.7 20.8 20.30
Min. 166 16.3 16.4 16.3 17.1 17.3 18.8 16.4 16.5 16.1 16.2 16.2 16.2 16.3 19.9 19.2 166 16.4 16.4 16.5 16.88
Max. 19.9 19.4 19.6 19.5 20.1 21.2 255 19.7 19.6 19.3 19.2 19.2 19.1 19.3 25 189 195 19.4 194 19.619.14
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Fig. 9. The inner air temperature change at above-ground 30cm on minimum air temperature day.(April 25. 1998)
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Fig. 11. The inner air temperature change at above-ground 10cm on minimum air temperature day.(June 2. 1998)
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