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Abstract

Root zone temperature have influenced on protected cultivation in winter
season. Especially root zone temperature is acted on limiting factor in crop
cultivation. This study was conducted to obtain optimum temperature of root
zone in protected cultivation. Root zone was warmed by heated water(287T)
flowing through the PPC pipe(¢15) buried depth 40 cm. And the flowing water
was heated by solar system. Minimum air temperature during night time was set
at 14C and maximum air temperature during day time was set at 28~30T, the
growing period of cucumber was from Nov. 6, 1996 to Jan. 30, 1997.

The results are summarized as follows.

1. Average soil temperature at 15~20 cm depth was 22T at warming plots, 1
7~18T at non-warming plots

2. Early growth in leaf length, stem diameter, number of leaves and leaf area
for 30 days after planting were accelerated by root zone warming. Especially, the
grawing rate of soil warming plots was higher 27% in leaf length, 51% in leaf
number, 150% in leaf area than non-warming plots. Above-ground and
underground part of warming plots was higher 117%. 56% than non-warming
plots.
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3. In total yield analysis, number of fruits were 614 in soil warming and 313

in non-warming plots. In the result, total yield of soil warming plots was

increased with 196% than non-warming plots.

Protected cultivation, Greenhouse, Soil heating, Temperature
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Fig. 1. The top view of the experimental
field in greenhouse.
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Fig. 3. The schematic diagram of the
solar energy system.
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Table 1. The specification of the solar energy system.

Collector
Transfer Heat Thermal | Auxiliar
Collector . Direction and| material| exchanger tank y heater
material Type Size(mm) angle
Aluminum, |Hydraulic, _ in—
select suction | Flat-plate | 1126 X 2225X77 Szcautlz Z?;t Alcohol, | Fin-Tube | Open type Electric
membrane type water | type,copper |FRP(2000¢)
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Fig. 4. Computer system for temperature
measurement of 128 points.
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Table 2. The method of cultural practice.
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Table 3. Growth and development comparison of above-ground part.
Treatments Leaf No. of |Fresh Stem Leaf area |Weight |Dry weight|Increasing {Increasing
length Leaf weight  |diameter |(..?) (g) () rate of rate of aver
(cm) (g) (mm) warming age
Data plots (%)
(%)
11. 6 - 172 21 - 472 869 416 0.374 +117
(Before
transpla
tring)
11. 20 {non-warming|{18.3 25 - 5.21 163.0 7.07 0.799
plots
warming|190 25 - 533 185.4 8.36 0.816 +2
plots
12. 3 |non-warming|23.8 35 021 545 4184 15.69 1.439
plots
warmin g|303 53 044 549 10454 3797 354 +146
plots
12. 17 {non-warming|33.0 65 0.10 5.90 1392.3 53.83 4.828
plots
warmin g|53.0 103 2.39 6.77 3644.2 14463 |12.573 +160
plots
1997.|non~-warming{78.5 100 23.89 9.35 4802.2 234.06 |237
1. 15 |plots
warming|i220 11.2 69.80 1031 107323 [626.5 [61.61 +160
plots
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Table 4. Growth and development comparison of under-ground part.
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Table 5. Yield comparison of the heated and
unheated plots(1997. 1.3~ 1.30).

Treatments Fruit Tuit Tuit
Data Diameter[Weight Length No.of
bf Ave. pf Ave. pf Ave. [Fruit
mm) () (cm)

Remark

1997 jhon-warming 296 102 | 21.8 5

1. 3 plots
warming plots| 305 120 I 237 72

1. 1ljnon-warming 0
plots
warming plots| 34.0 176 | 258 15

Non-warming]

. —— y ol | 5 Pos
1 14;;:;Swanmng 36.6 1 313(100)
warming plots| 343 176 | 241 8 Warming

- _ lots
1. 21jpon-warming 330 154 | 217 131 614(196)

plots
warming plots] 353 190 | 250 (217

1. 30non-warming 329 167 | 244 152
plots
twarming plots{ 329 178 | 2563 262

*Remark : otal fruit and increasing rate of
warming plots (%)

+¥L 4A @] oAHe AT A 4
gatged, Azt & £33 359 FF
Z7HL #A43L & FHe)7t e #HAFe
10%, 33 9% A= 792, 34
A Frhedy) 27 F4Ee] 196%=
A&x7Q Aol AFUHeY At FH
#& ¢ 5 sl

H25 A7l 14 34 %2 FoeT
50, 71t 1208 NF7HEE §o2H 27
A5e E2AAA £¥ds 9% 9 2] o
o] 7H5dtg e, 149 119 5717 A8
7t g AL 8] fHA7] dEeld.

g2t AL AdAulN AF7teS
o2x ¥ F5o R e F 2 F
THE F7HA AF7H AMER} 9 =
2 Aoz Jehgdd, v A5 A4}

g fAAE A4TA Aezd WA,
ANAY 5o A7 Wadslolold Aoz 4
7},

¥ e

AEA Qo] AdjuielA] wFE AAHE
o] &3t A F7H&Y AHE FHI}2A AF 40
cmel 15 mm$ PPCHe]=E 130 cmels
o 44 WAdZ F 2F 20 cmY A& 22~
23C=2 AAT F 1996 11¥ 74+H
19974 19 304744 4AF =2 FA4,
23t Fri27e h2Fe A, AsE 2
g v ZAYG A &7 P

1) AF7h2e 93 ALgdie JteTE
15~20 cmolA 22C AXRY HFLEs H§n
T £ Iz, FRRTFE Y7 17~18C A=
et

2) A4 309 A=A 2AEEL T
7t 2%, A7, 44, 9494 5 =5 S84
o0 53 24 27%, 94 51%. 9HHL
150% Ax F7ksdctk. = A4F HJd F71
£ BYdy] 7T F7HE] 117% A=A
t}.

3) 7R A Rl AR Iy
T ulsle FF 56% AE FUslH .

4) H498 PR T F3prt FIETF
3137, 74T 614705 71277} 196% A=
FoEUA.

L=
oIZEd

1. &eekalvAe3], 1991. dgaliA R
=4, 9yF34k pp. 691.

2. ZE#%K. 1980. MiE®En RKEFE
BoCEFEA. pp.95-97.

3. o 9], 1993, AlAl A AEANE, FE
A}. pp.89-96.

4, HESHE. 1995. HE. PIAEE. pp.88-
89.

_.32_



EMEERSEE 278 £19R

co)AS. 1994, &4 AFEIFLe] FA A
d2ole) 2R, A% 2 % viA
£ 9%, A =%. pp. 7-8.

. SR, 1980. BEHE O BEEE KR
E®%®. pp.95-97.

L AEA1S 139, 1993, HiMEESEESE,
AL

. ERAEA. 1995, Lo] E1A S0 2
AF74 A43 71



AT AL E BGY N2 587 o83 AFE FAANEQ)




