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Effects of Climatic Factors varied due to the Type of Plastic House,

Cultural Season and Locations

in the Plastic House on the Growth of

Cucumber Plants Grown in Rockwool

June Taeg Lim*, Jung Mook Lim, Byung Sun Kwon, Dong Young Shin,
Kyu Hwan Hyun, Hak Jin Kim, Soon Ju Chung1 and Beom Seon Lee'
Division of Plant Production Sciences, College of Agriculture and Life Science,
Sunchon Nat'l Univ., Sunchon, 540-742, Korea
1Faculty of Applied Plant Science, College of Agriculture, Chonnam Nat'l Univ.,
Kwangju, 500-757, Korea

Abstract - This experiment was conducted to investigate the effects of climatic factors varied due to the type of plastic
house, cultural season and location in the house on the growth of cucumber plants grown by nutrient solution. There
were two growing periods, summer culture and retarding culture, two types of plastic houses, 1-2W type house and post-
less house. Air temperature, relative humidity and amount of solar radiation in the plastic houses were measured. Also,
dry weight of leaves and stems, plant height, number of leaves per plant, leaf area per plant and fresh weight of fruits
per plant were observed. Plant growth analysis were conducted and interrelationships between climatic factors and phys-
lological characteristics were investigated. The results were as follows. There were no differences between the type of
plastic houses in the average air temperature and average relative humidity in the plastic house, but amount of solar ra-
diation in 1-2W type house was significantly higher than that of postless house. Daily cumulative solar radiation were
highest in southwest side of 1-2W type house and northwest side of postless house. Plant height and number of leaves
per plant were higher in summer culture than retarding culture, while leaf area per plant was higher in retarding culture
than summer culture. Relative growth rate (RGR) showed highly significantly positive correlations with net assimilation
rate (NAR) and leaf area ratio (LAR). Contribution of NAR to RGR was much higher than that of LAR. Crop growth
rate (CGR) showed highly significantly positive correlations with leaf area index (LAI). It appeared that increase of LAI
was important to increase productivity of cucumber. Average daily air temperature for the whole growing period showed
highly significantly positive correlations with RGR and NAR. Furthermore, cumulative solar radiation for the whole
growing period in retarded culture showed significantly positive correlation with RGR and NAR.

Key words - Cucumber, Productivity, Summer culture, Retarding culture, Hydroponic culture, Plant growth analysis,
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Table 1. Variations of average temperature, average relative humidity and cumlative solar radiation (CSR) for the whole growing
period according to the growing season, greenhouse type and locations in greenhouse

Growin . . Average Average CSR
periodg Type Planting location Temp. (g°C) RH (U/%o) {mmol m'zd'l)

I 25.4 62.8 128.0

I 25.9 68.2 142.6

1-2W type 1 5.5 62.2 126.8

Summer v 25.6 69.2 131.9

Culture I 25.2 634 104.6

Postless type I 25.7 594 92.0

111 26.2 66.0 107.3

v 25.8 68.7 98.6

1 23.3 40.6 125.2

I 23.0 52.2 153.1

1-2W type i 233 46.8 131.9

Retarding v 224 55.6 146.0

Culture 1 22.2 50.4 106.9

1I 22.9 45.8 94.0

Postless type I 23.1 522 96.3

v 23.8 52.6 90.7
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Table 2. Growth characteristics of cucumber plants according to the growing season, greenhouse type and plant locations in

greenhouse

Growing Plastic Planting Plant No. of Leaf Leaf dry Stem dry Fruit

. Date . ht. leaves area wt. wt. wt.
period house type  location (cm) @®'D  @m/pl)  (gp)  (gfoh  (glph)
1 268.4 32.6 103.6 452 222 1301.6
12W type 111 - 2845 33.8 108.8 42.1 22.4 697.9
July I 287.0 33.2 109.6 40.4 19.9 994.0
Summer 12 v 278.2 31.8 98.6 36.3 19.3 1120.8
Culture (49DAT") I 281.6 32.0 85.5 34.2 16.4 937.3
Postless i 292.8 29.0 90.7 313 19.7 1304.8
type I 285.7 32.8 96.3 35.1 19.6 1056.9
v 301.6 32.6 95.6 33.6 18.8 923.1
I 229.8 274 124.7 321 18.9 928.7
1-2W type II 224.6 26.8 117.7 32.7 17.7 660.2
1 241.2 27.6 121.7 32.8 21.7 776.5
Retarding Nov. 1 v 221.7 27.6 114.3 29.0 16.4 11435
Culture (47DAT) I 275.6 27.8 156.7 349 22,6 697.3
Postless 11 254.6 29.0 141.6 29.4 23.1 938.8
type 111 260.2 28.4 1404 347 222 643.4
v 267.0 29.2 159.0 37.2 22.8 894.3

" DAT : Days after transplanting.
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LAR = 2.5975 — 0.00025 DSR, (R® = 0.2663, DF = 46)
SLA = 3,9001 — 0,00031 DSR, (R? = 0,6003, DF = 46)
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Table 3. Correlation coefficients among growth characteristics of cucumber plant as affected by growing period

Growing Growth
para- NAR LAR SLA LWR CGR LAI RGRA
season meter
RGR 0.9858** 0.642] ** 0.1826 0.7911%* -0.0405 -0.8813** 0.9404**
NAR 0.5642%* 0.1014 0.7450%* 0.0711 -0.8338%** 0.9009%*
Summer LAR 0.7600%** 0.8770%** -0.0524 -0.6800** 0.7736%*
culture SLA 0.3587%* 0.0976 -0.1470 0.2691
LWR -0.1119 -0.8577** 0.9088%**
CGR 0.3832%* -0.1882
LAI -0.9484%*
RGR 0.8428%** 0.2282 -0.5252%* 0.7941%* -0.3847%* -0.8537%* 0.4961**
NAR -0.2905 -0.7988%* 0.6031%* -0.2046 -0.7211%* 0.2706
Retarding LAR 0.4954** 0.4026** -0.3649%* -0.2545 0.4332**
culture SLA -0.5855%* 0.2120 0.6614** -0.2138
LWR -0.6117%* -0.9406** 0.6236%*
CGR 0.5840%* -0.3970%**
LAI -0.6227**
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TTable 4. Correlation coefficients between climatic factors in plastic house and growth characteristics of cucumber plants as

affected by different growing periods.

Growing Climatic RGR NAR LAR

SLA LWR CGR LAI RGRA
season factor
Summer Ave. temp  0.600%* 0.641%* 0.105 -0.125 0.249 0.247 40,349 0.380*
culture DSR 0.061 0.087 0.516%F  0.773%  0.188 -0.395% -0.101 -0.016
Retarding Ave. temp  0.786%* 0.409%* 0575% 0177 0.607%* -0.256 -0.618%* 0.342%
culture DSR 0.291* 0.356* 0.029 -0.101 0.398** -0.140 -0.315% 0.176
" DSR : daily solar radiation.
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