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A Development of Automation system and a way 1o use
Solar Energy System Efficiently in Greenhouse(3)

- Effects of growth of soil heating and heating irrigation by
methods of soil heating -
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Fig. 1. The top view of the experimental field in greenhotse.
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Table 1. The method of cultural practice.

Date of Date of Distance of Grawing [Yielding [Amount of
sowing transplanting |transplanting |period period fertilizing(kg)
1997.10.2 | 1997.10.30 60xX40 cm |1997.10.30 [1998.1.5 N : 35,
~ ~ P 1 20,
1998.1.30 [1997.1.30 K:35
Organic
fertilizing: 1000
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Table 2. Comparision of growth on ground part by methods of soil heating
and heating irrigation
s 97. 12. 12 97. 12. 20 97. 12. %6 98. 1. 6
EX 65.5 88.1 109.1 1787
Ae 5 95 11.6 145 189
4| AA 5.59 6.32 7.03 726
ez gH3 | 200x144 223x%16.6 251X 186 298x215
= =% 67.2 89.7 1114 181.4
7 S 89 12.1 14.8 187
B 37 6.37 6.87 7.43 7.64
guF | 203%x145 238%18.3 265%19.6 31.8X23.0
% 60 80.9 100 1645
& - 8.7 11 14.1 17.7
B | A4 5.98 6.29 651 6.82
g | g%a | 183x135 219x16.2 26.1 %187 31.2%226
7t =7 59.9 31.9 100.4 168.2
e 5 9.1 106 135 182
B3| A7 6.67 6.96 7.22 7.46
gHA | 187x14.1 227%17.3 27.2%x20.0 325%238
z% 38.9 54 67.6 116.8
e 5 7.1 85 10.9 14.1
B | 27 551 5.94 6.12 6.20
e gud | 149x105 187X 13.6 209X 14.9 242x17.1
= 2% 49 66.9 84 138
e dF 7.7 9.8 12.2 15.7
#4| A3 5.87 6.24 6.42 651
dHF | 16.7x121 20.3%15.1 22.7x16.2 25.5%18.6
AL E 723t FTFEAS o A2 i AS dHusE F 29 #Zol 2
ol AL 7h2F, g7t FAAAME FHE xolE Rolx &pr. ey FUt
27N F 18%

z7go] 27 Yetdth £¢ 459 37 291 qRHNA
S JteTs waALFAME WAR oS Holn o] steuse) @Bz
FEAXA gt FALTAAE 2 Aot e @gteut g9 33
A o 10%9] Z71E polm AUtk AZF7He Pel mE AR H% vEE
Hesh wEAe Tt TS ol ulshe] o 20%~50%9] 2 xolE uehisich
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TrEEFol FrhET AU FEIHA AL xS Ut A7) A
282 gt FreTY AHA7Y 299 AFLEE 14T~16TColng 7}
LHFE AT MY AF7HE aFH7E 18C~20T/HA Fosilr]l HEe=
Azkdnt, dhdd] Jhe7e dEskRTe e oln AT 2=t ASHA
2EQ 20T~22TE 55 Ao, 7ALdFrE A xdce axde A9
SAY 281 da%E AT BN Ft2Ees AFTEH FAC Al
o83t AL wFAsA ¥ AoE A

S8TL 974, 989 24T ZAHRAT E 3

Table 3. Comparision of yields by methods of soil heating

2 n ey
- e [9gReT | FALF
N 97.1.3~1.30 614 433 313
F B
98.1.5~1.22 124 92 67
F7heF de 7hF, | 97.1.3~1.30 196 % 138 % 100 %
ggetEIte 98.15~1.22 185 % 137 % 100 %
972 diy) 97.1.3~1.30 142 % 100 %
NeFEE 98.15~122 135 % 100 %

E 304 ol 974 98dE N ARs Ad ux F3e dehion
grAeTol Hate] BAIETE 31%~38%7 SIANUT, FHLTE 85%~96%
ks AF7ke Pue B e FrAeTe vadds et @
ArheTol wste] 35%~42% F7HHAT E 4 9Td% 98 % 29z AF
& WY e Adeold FEFAM FTHY, FEHF, FEHFS ey
Atk BT, BEAF, FFAANN BT AR 4 sk

Table 4. Comparision of mean length, mean weight and mean diameter of
cucumber by methods of soil heating

T @ AT gdey EreT

B F5% em 97.13~1.30 24.8(110 %) 23.5(104 %) 22.5(100 %)
' 98.1.5~1.22 1359 % 1379 % 100 %

BEHE g 97.13~130 | 168.1(111 %) | 156.4(103 %) 151100 %)
™ 198.15~1.22 164.2 % 160.8 % 100 %

% #37 mm 971.3~1.30 33.4(101 %) 3333101 %) 33.3(100 %)
’ 98.1.5~1.22 1296 % 129.6 % 100 %
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279 72T Aozt A9 QY. BEFAFAME 7R E FIHET
of Hstd 7t GEFETFIL 11%, 3% 2 YEtd HEAF e X9 6 %3}
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2ol AMA B MAE Wolg ALANE A9 2ol YAYD ==
23 of grEel Fhol AAE zAHH AR LTI FrAAE £E
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of molhol wat rled F2 ABEEE Al F4AT. A FFe
£e ALHAN ol o FoiA0 1&% 55 2% Ryde e wol ¥
=1,

Table 5. Comparision of fresh weight and dry weight of cucumber by
methods of soil heating(Jan.20.1998)

3 2} #) 5 (gram) 71 8% (gram)
T ) £7] £ £71
T 53.7 44.0 74 26
g9drre+ 51.9 41.6 6.6 2.4
FET 475 41.0 6.5 2.4

HolAet Lol AAZFH AEF MEE LT, wdteT, ThAeT A%
2718 727 suEsd WG o Ushidt 4AF L AgFe A
fele T ¥AY ALF>VIALT>TALT &9 3FE dehQEd o
Ae AEIIVF LT Ao Fol WLD L FEFFAL FUAA A
%o 249 Ro2 AW

=1

goh

@) xIB71e wyol we £IlME
£ 62 AZ7e Wyl BE Z7% dol RAAYRFFS 2 Foiok 5uEs
o FFd gg dehlz Aok E/AE LT A4 B B $FU o
2 dste B e RFFS wgon, gME Tt Belg BE ¥
g FRFFES AY2l vz
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Table 6. Comparision of mineral content of cucumber by methods of soil

heating(Jan.20.1998)
TE z 7 : o
T T-N{ T-P| K20{CAO {MGQO|[Na20| T-N| T-P} K20|CAO |MGO |Na20

7t & T 2321 70 | 889] 197 84 | 09 | 441] 69 | 247] 330]| 115] 0.8

g7+ | 285] 65 |1039¢ 162 81 | 0.7 | 476] 65 | 303} 408|112 | 09

T2 261| 63 |1076] 157 72 | 11 [ 461} 67 | 319} 431| 98] 05

olsh ol Wl A HE

BT Aol S “H, NH,4

EF+H+E NOs, NH4 o e wa, NO; 9
B Aol ¥& o % 7t EX o B A
T4

TS

lo 2

el RAYYS WALYORE e EAE FUT 4 YT DAL B
#e Aeol 12C A=Y W I 450 JAFE 3 AA F47 A
dvhe Bast gAY, 2 AY 2nt 9 nus o 3%e dehidsd ol
Ae wdsteTs $ALTe ALE 12C ol4oldly] wWEel F47 &9
Aoz ARd

6 Xs7t2 Yo g 54 & vl

E 72 34F 0959 AFL Pl BE G54 3L dehim Ao

Table 7. Comparision of chlorophyl content of cucumber by methods of soil

heating (Jan.20.1998)
T 7t & T @ Ere T Tt e T
A g D652 mg/g D652 mg/g D652 mg/g
R1 0.341 1.98 0.317 1.84 0.375 2.17
R2 0.415 241 0.351 2.03 0.460 2.67
R3 0.340 1.97 0.360 2.09 0.459 2.66
R4 0.350 2.03 0.350 2.03 0.351 2.03
R5 0.300 1.74 0.465 2.70 0.305 1.77
3 2.318 2.026 2.26

A4 FFe A FAH Fd4L Folzoy FrLT>TANL TSI

279 oz et AAFAE Bde AAE AQEd olg 2L AFe )

279 Ago] Fol WA IS4 TFLS BE 5 AAW, E4A 1gg Sample
g AgdME A4 E37 Uy e T G484 #3o] 2388 e Ao
2 Yegth £ FA2TE 480 AAH0] Qo] A1 AL k4o] Hof ¢
22 FFo] ¥old & Yot: Atz
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