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Effect of Supplementary Heating on the Night Air
Temperature and Growth of Strawberry
Under Greenhouse Cultivation

Hyo-Duk Suh*, Sang-Keun Park* and Young-Sam Kwon*

Abstract

Several supplementary heating methods were investigated to find their effects on night air

temperature, injury in plant, growth and yield with Hokowase strawberry(Fragaria grandifl-

ora) under greenhouse, during early spring season in 1981 and 1982.

Kerosene lamp as a supplementary heating was not suitable because of its severe injury on

strawberry plants, danger of accidental fire and bad smell. Paraffine candle and electric wire

heating did not injure on strawberry plant, raised the minimum air temperature in greenhouse

at night, enhanced growth, flowering and harvesting time of strawberry.

Paraffine candle was effective as a supplementary heating method for short period growing

under greenhouse, whereas electric wire heating was suitable for long period cultivation.
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Table 1. Consumption of supplementary heating material in 1982 trial

Minimum Parafline heating
Date air Solar Electric wire
temperature radiation High(5°C) Low (3°C) heating
°C) (cal/cm?-day) (/100 m?-day) (KW/100 m?-day)
Feb. 14 -7.7 344 420(6)* — 1.8
Feb. 18 —5.4 217 560(8) 280(4) 1.7
Feb. 19 —4.0 37 560(8) 280(4) —
Feb. 21 —2.2 300 420(6) — —
Feb, 22 —~4.0 154 420(6) —_ —
Total (Feb., 10~Mar. 17) 23.9kg 10. 2 kg 225.2 KW
(239, 400w /10a) (102, 200W/10a) (58, 552w /10a)
*¥( ) : No. of the candle ) o
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Fig. 1. Effect of supplementary heating on
the night temperature (1981.2.18~19)
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Fig. 2. Effect of supplementary heating on
the night temperature (1981.2.20~21)
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Fig. 3. Effect of supplementary heating on
the night temperature (1982.2.24~25)
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Fig. 4. Effect of supplementary heating on
the flowering and yield of strawberry
in 1981 ;

Table 2. Effect of supplementary heating on the growth of strawberry in 1981 trial

March 4!

March 20?

Plant height Leaf Top fresh

Leaf area Plant height Leaf

Top fresh leaf area

(cm) No./pt weight(g/pt) (cm?/pt) (cm) No./pt weight(g/pt) (cm?/pt)
Paraffine heating 20.1 9.8 26.2 392 33.9 17.6 75.2 1,165
Kerosene heating 12.2 9.4 15.0 121 18.7 13.0 27.1 404
Control 14.7 8.8 17.3 209 29.8 17.0 57.6 950

1 17 days after the beginning of heating
2 34 days after the beginning of heating
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Table 3. Effect of supplementary heating on the yield of strawberry in 1981 trial

Early yield!

Marketable yield? Total yield

kg/10a index kg/10a index kg/10a index
Paraffine heating 971 192 1, 361 91 1, 543 99
Kerosene heating 516 102 901 60 1,082 70
Control 505 100 1,493 100 1, 555 100

! before April 30
2 heavier than 7 g of fruit weight

Table 4. Effect of supplementafy heating on the growth of strawberry in 1982 trial

March 5!

March 212

Plant height Leaf Top fresh

Leaf area Plant height Leaf

Top fresh Leaf area

(cm) No./pt weight(g/pt) (cm?/pt) (cm) No./pt weight(g/pt) (cm?/pt)
Paraffine heating 22.0 9.7 28.7 407 31. 4 17.2 72.3 1,128
(High)
Paraffine heating 22.0 9.7 28.0 393 35. 4 19.8 78.9 1,174
(Low)
Electric wire 23.0 11.0 29.8 420 35.3 20.6 82.3 1,228
heating
Control 15.4 8.3 19.1 224 30.0 15.8 62.3 992
1 23 days after the beginning of heating
2 39 days after the beginning of heating
Table 5. Effect of supplementary heating on the yield of strawberry in 1982 trial
Early yield! Marketable yield? Total yield Malformed

kg/10a index kg/10a index kg/10a index fruit ratio
Paraffine heating (High) 978 137 1,091 104 1, 898 107 16.0%
Paraffine heating(Low) 901 126 891 85 1,509 85 11.9
Electric wire heating 840 117 1,011 96 1,788 100 7.3
Control 716 100 1,052 100 1,774 100 9.3
1 pefore April 30
2 heavier than 7 g of fruit weight
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