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Summary

This study was conducted to analyze the effects of fluctuations in temperature, light in-
tensity and soil temperature on the growth of red pepper seedlings in the nonheated plas-
tic houses with various number of layers and in the open field. Relationship between the
optimal environment and the growth of seedlings was discussed, and the maximum and
minimum outdoor temperatures in Kwangju area from 1941 to 1985 were analyzed. The
results obtained were as follows;

1. The minimum temperature in tunnel with quadruple coverings of P. E. film from De-
cember 20 to February 25 was decreased to 5°C mostly, where the exposure to chilling
temperature could not be avoided during this period. The maximum temperature was in-
creased to 33°C mostly and 42°C in peak, where some ventilation was needed.

2. The diurnal differences of inside temperature, increasing with number of layers, were
16 to 38°C, while those of outside temperature were 5 to 10°C.

3. The cold injury in the quadruple coverings during winter occurred all the times below
12°C and as many as 200 times over 30°C, while effectiveness of thermal insulation in the
multilayered nonheating plastic houses were clearly proved.

4. The inside light intensity was markedly reduced with the increment of layers and the
minimum light intensity fallen down below the light compensation point for the growth of
red pepper plants regardless of the number of layers.

5. Until 10 a. m., the temperature in the daytime during December 20 to mid — February
showed below 10 to 12°C which was the limiting temperature for the growth of red pepper
seedlings. After 4 p. m., the light intensity was sharply reduced despite of the air temperature
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kept over 12°C. Therefore, limiting factors for the growth of red pepper seedlings were

the temperature before 10 a. m. and the light intensity after 4 p.m.

6. The minimum soil temperature in quadruple coverings showed around 10°C where the

physiological damage for red pepper seedlings might be occurred.

7. The minimum outdoor temperatures from 1941 to 1985 was —19.4°C, observed in the

5th January.
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Fig. 2. Layout of plastic house for this experi-
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Table. 1. Measurement of climatic factors and measuring apparatuses used.

Factor Measurement Position Aparatus -
Temperature 1 hour intervals 1) Soil surface: Alcohol thermometer
C) in day and night within and between tunnel (bar type)
2) Indoor:
each covering layer
3) Outdoor
Light intensity 1 hour intervals 1) Indoor: Luxmeter -
(Klux) in daytime Within each covering layer, (T. & J. Crump, UK)
respectively
2) Outdoor
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Fig. 3. Changes in maximum, average and minimum temperature with in quadruple coverings on Kwangju

during winter.
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Fig. 4. Maximum, average and minimum light intensity as influenced by the number of coverings in the
nonheated plastic house at Kwangju district during winter.
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Table. 2. Variations in soil temperature under curtain and within small tunnel at the time of maximum out-

side temperature.

B:;l:?\;' sx-nall tunnel

Month Day Qutdoor Below curtain
Max. Min.  Max.  Min.  Max. Min.
" Dec. 5 29 04 136 81 159 107
15 10.2 6.5 16.2 14.7 17.3 16.7
25 0.9 -03 16.2 4.0 12.8 4.0
 Jan 5 -03  -03 166 75 180 111
15 -0.1 -13 17.6 5.0 19.0 10.3
25 4.1 ~0.2 19.0 7.0 20.4 12.6
Feb 5 140 1.4 230 101 147 130
15 75 0.8 20.0 11.0 19.7 14.4
25 0.5 0.9 185 8.8 18.1 15.8
Mar. 5 91 10 22.9 10.0 24.6 150
15 16.2 2.0 25.9 9.0 32.0 17.8
25 19.0 8.1 28.2 19.6 31.9 21.0
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Fig. 5. Diurnal differences of mean temperature at
different parts of nonheated plastic house
with gquadruple covering during experimen-

tal period.
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Fig. 6. Relationship between monthly average light intensity and temperature by coverings in nonheated
plastic house at Kwangju distict during winter.
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nonheated plastic house during winter.

The number of monthly occurrences when the temperature rises above 26, 28, 30, 32 or 34C in

Parts of the house 0:outside of the house(outdoor 1:above curtain inside house 2:above large tun-
nel inside curtain 3:above small tunnel inside large tunnel 4 : within small tunnel.
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Fig. 8. The number of monthly occurrences when the temperature drops below 12, 10, 8, 6 or 4°C in

nonheated plastic house during winter season.

Parts of the house 0:outside of the house(outdoor) 1:above curtain inside house 2:above large
tunne! inside curtain 3:above small tunnel inside large tunnel 4:within small tunnel.
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Fig. 9. Peak of daily maximum temperature in Kwangju for 45 years(1941~1985) during winter.
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Table 3. Average and deviation in minimum and maximum temperatures in Kwangju for 45 years(1941~
1985) during winter.
Day 1 2 3 4 5 6 7 8 9 10
Month\Temp,
Dec. Min, 0,313.8 0.113.7 -0.8%3,2 -0,3t3,2 -0.4%2.9 -1.0x28 -0.9%3,1 -0.7+3.4 -0.8t4.1 -0.7£3.8
Max. 9.5t4.4 9.414.0 9.4%4.3 9.3+43 9.0+4.0 86%41 86%37 81146 7.7t4.7 8.3%4 4
Jan. Min, -3.2%£3.3 -3.5%3.2 -4.1%3.3 -4.4:t43 -4.4341 -4.914.2 -4,414.0 -4.3+3.4 -3,614.2 -3,2%39
Max. 4.3%3.0 4.1£3.7 4.4%41 4.014.3 35344 33138 4.3:4.0 47142 52142 47442
Feb, Min, -4.614.2 -4.3t3,9 -4.3t4.4 -4.3+3,7 -40+4.1 -3.1%41 -3.0£3.3 -3.0+3.9 -2.9+4.1 -3.3%£3.5
Max, 3.7%4.3 4.114.3 4.2+4.8 42142 45+4.3 52140 49140 5241 52141 56447
Mar, Min, -0.613.6 -0.613.9 -1.0t4.1 -1.2+3.5 -1.0+3.5 -0.614.0 -0.7£3.6 -1.2+3.9 -0.1%3.2 0.0£3.7
Max, 9.3t4.4 9.9:t4.2 9.4%4,5 9.2+44 9.5t4,1 91143 8,9+t45 9,9t4.4 10.0+4.0 10.5t4.3
Day 11 12 13 14 15 16 17 18 19 20
Month \ Day
Dec. Min, -1.243.5 -1.5%£3.4 -1.8%3.6 -1.7%3.5 -2.0%3.0 -1,8%3.3 -2.0%3,3 -2.3%3,1 -1.9%3.3 -2,2%3.5
Max. 8.4%4.6 8.0%t4.0 7.7t4.9 7.0%4.4 7.2t4.4 6.8%4.6 7.0£4.6 6,5t4.6 6.6%4.2 6.6+3.7
Jan, Min, -3,5%£3.5 -4,0%4.0 -4.4%4.1 -4.4%32 -51+2.9 -6.0%4.3 -55%4.8 -5.414.2 -4.4%4.0 -4,714.1
Max, 4.3:4,0 4,2:14,1 3.8+3,7 4.0%3.7 32441 26%46 3.5t46 3.3%42 3.8+3.8 4.5%£3.9
Feb, Min, -3,5%4.2 -3.4%3.7 -3.1%4,5 -2.9%4.2 -2.9t4.4 -3.3%4.2 -2,614,2 -2.714,0 -2.7+3.8 -2.8%3.8
Max. 5.514.6 5.614.8 6.3t4.2 6.6%4.2 56+4.6 6.1%47 66144 6.3k46 6.4td1 6.3£5.1
Mer. Min, -0.9%3.5 -1.4%7.3 0.4%4,1 0.1%£3.4 0,0x3.4 1.0%3.1 1.0+3.8 0.8%3.0 0.8%63 2234
Max, 10.8+4.6 10,5+5.0 10.5+4.5 11.4%3,8 12.0£3.6 11.3t4.4 12,8141 13,0%3.9 12,7240 13,2143
Day 21 2 23 24 25 26 27 28 29 30 3
Month \ Day
Dec. Min, -1.9%2.8 -2.1+3.2 -2,4%36 -2.7£3.4 -3.2%3.4 -2.6%3.9 -2.9+3 6 -3.8+3.3 -3.8%3.8 -3.8%£33 -2.8+3.5
Max, 6.8+3.8 6.7t4.3 6.4%4,1 5,6%4.6 S5.4td 4 581486 4.5t43 5047 6.714.8 50142 4.6%3S
Jan, Min, -4.243.7 -3.9%£3.4 -4.6%3.5 -4.4+4,7 -4.1%3.6 -4.2%37 -4.7+33 -3,9%4.2 -3.5:4.0 -4,0+33 -50t3.3
Max, 4,3%3.9 4.413.9 44150 4.5t4.8 43140 43142 46149 47149 50%3.8 4.1%43 35%45
Feb. Min, -2,9%4.2 -2,7t4.4 -2,6%£3.4 -2,5£31 -1.514.0 -1,9%4.0 -1,6%3.3 -1.613.6
Max, 6.4%5.2 7.5%4.0 7.4%4,6 7.6t4.8 82+4.9 8747 8146 9.314.5
Mar  Min, 2,2+3.9 1.9%4.0 1.714.2 1.4%33 1.1%3.9 1.4%3.7 2136 27135 4.1%4.2 34%35 29+37
Max, 12.9%4.53 12.4%k4.4 11,9%3.9 12.0%4.1 12,4+3,7 13.1324.2 13.6:4.0 14.8%4.2 14.6%3.9 15.4+3.8 15.213.6

Data indicate the X +Sd
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