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Abstract. In this study, experiments of local heating on crown and supplying warm nutrient for energy saving and
improving growth of ‘Seolhyang’ strawberry were conducted. The temperature of inside and crown in greenhouses
which were control (space heating 8°C) and test (space heating 5°C+crown heating) was measured. In the control
greenhouse, the average of temperature and humidity in December was 7.1°C, 87.2%, respectively. In the test
greenhouse, the average of temperature and humidity in December was 5.7°C, 88.7%. The temperature of crown and
inside the bed were 7.9°C, 10.8°C in control, 9.3°C, 12.7°C in test. During the test period, the total 16,847x 10° keal of
energy was consumed in control greenhouse including space heating. In test greenhouse including space heating, crown
heating and warm water supplying, total 9,475.7x1 0’ keal of energy was consumed. So, energy consumption in test was
43.8% less than in the control. The total yields of strawberry during test period were 412.7g/plant for test greenhouse and

393.3g/plant for control greenhouse respectively.
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Fig. 1. Treatment factors of comparison test for crown and space heating.
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Fig. 2. The picture of crown heating piping installarion.
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Fig. 3. The location drawing for measuring sensors.
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Table 1. The monthly average temperature and RH in experimental greenhouses and outside.

Monthly average temperature and relative humidity Test Control p-value Outside
Da Temp.(°C) 26.3 26.8 0.386 21.5
S Y RH(%) 583 573 0.628 72.1
€
P ) Temp. 16.9 16.9 0.899 154
Night
RH 89.8 90.8 0.011 93.6
Temp. 23.7 243 0.192 17.8
Day
Oct RH 48.8 482 0.687 60.1
) Temp. 12.1 12.0 0.652 104
Night
RH 88.0 88.7 0.160 87.8
Temp. 20.0 20.3 0410 12.9
Day
RH 57.9 58.5 0.795 60.7
Nov
. Temp. 9.8 10.3 0.068 6.3
Night -8
RH 91.9 933 2.381x10 83.2
Temp. 16.8 173 0.273 4.8
Day
RH 59.9 59.9 0.9943 51.8
Dec “16
. Temp. 5.7 7.1 2.2x10 =27
Night 5
RH 88.7 87.2 3.347x10 75.5
Temp. 17.1 17.8 0.1361 3.8
Day
] RH 62.9 61.7 0.4931 54.1
an
) Temp. 6.5 75 5.202x10™" -25
Night o
RH 89.3 87.5 5.916x10 74.5
Temp. 20.2 19.5 0.105 8.5
Day
RH 522 549 0.196 46.4
Feb
. Temp. 7.9 83 0.019 1.5
Night
RH 90.7 90.0 0.021 70.1
Temp. 22,6 223 0.460 132
Day
RH 52.5 52.7 0.899 59.6
Mar
) Temp. 11.6 11.0 0.001 6.6
Night
RH 92.0 922 0.352 82.6
20 20
mTest NControl mTest NControl
18 18
16 16

Temperature(°C)
(=
o
Temperature(°C)
=
1)

Fig. 4. The monthly average temperature of crown (a) and bed (b) at night in each greenhouse.
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Fig. 5. The average temperature of drip water (a) and bed (b) in each greenhouse.

Table 2. Monthly energy consumption and total energy consumption in each greenhouse.

Energy Test Control

consumption i ; . .

00 kea gt foe o Toal gttt aoun Toal
Dec 2,341.7 1,033.6 3,375.3 6,233.9 0 6,233.9
Jan 2,752.1 962.3 3,714.4 6,504.6 0 6,504.6
Feb 886.0 679.5 1,565.5 3,153.9 0 3,153.9
Mar 349.8 4 70.7 820.5 954.6 0 954.6
Total 6,329.6 3,146.1 9,475.7 16,847.0 0 16,847.0
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Table 3. Growth parameters of strawberry plants in test and control greenhouse.

i Plant heigh f length f width
Date Green-house Crown diameter ant height Leaf lengt Leaf widt Number chlorophyl
(cm) (cm) (cm) (cm) of leaves
Test 145 + 1.35 23.1 +2.98 109 + 1.21 9.2 £ 093 59+ 098 43.8 + 3.18
20.10.21. Control 145 + 1.27 262 + 2.6 122 + 1.06 10.1 + 0.78 6.3 + 0.89 43.8 + 236
(Sweeks later)
ns sk seskesk sk ns ns
Test 250 = 2.04 284 + 348 122 £ 1.5 9.5+ 094 79 £ 1.12 474 + 442
20.12.30. Control 23.6 + 2.46 302 + 343 135 + 1.72 10.5 + 1.26 9.8 + 1.37 484 + 4.82
(15weeks later)
* * seskesk skeskesk sk ns
Test 22.5 + 2.71 272 £+ 4.1 122 + 1.64 92+ 122 11.0 £ 2.18 434 £ 438
21.3.10. Control 235 + 253 26.0 + 4.01 11.7 £ 2.6 9.0 = 1.18 10.5 + 1.74 404 + 5.8
(25weeks later)
ns ns ns ns ns ok

£ < 005 =

Table 4. Cumulative yield comparison in test and control greenhouse.

Total
Green- Cluster 1  Cluster 2 Cluster 3 S ant
house © @ © um - per pal
(8 (g/p)
16,009.2°
Test 8,763.8  2,173.2" 32,7653 412.7
5,819.17
17,156.4"
Control ! 7371.6° 1,481.1° 32,174.8 393.3
6,165.7
ns
N = 120
N = 60
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2 = UERH U Moon 3{2019)94 AT Aol v WS
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St 3to|c). 1 3Fo] 2R v waf  H A $+121,828g, t
£9-23,322g 0 2 tj 0] o] T Yok o, of= 27]

—
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* p <0.01 =** p<0.00 =*** ns = Not significant result.
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