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The Growth of Cucumber and Variation of Soil Temperature
Used by Warming Water Irrigation System

Kim, Tae-Wook* - Kim, Jin-Hyun
School of Mechanical Eng., Sangju National Univ., Sangju 742-711, Korea

Abstract

A soil temperature was known as extremely important factor in terms of measuring the values of
the growth and yield of vegetable in the greenhouse. A low temperature water irrigation was had
much trouble in its growth. This study was performed to analyze the effect of the healing water irri-
gation on the soil temperature and the growth of a cucumber within a greenhouse environment. Soil
temperature was 5-7°C below to 10 cm in depth and 2-3°C to 20 cm when the irrigation water temper-
ature was 13°C (non-warmed water irrigation). Soil temperature was similar to irrigation water tem-
perature at 5cm in depth and was 1.5-2°C below at 10 cm when the irrigation water temperatures
were 20°C, 25°C. The early growth rates of heating water irrigation were 109-110% in plant height,
107-108% in leaf number, 103% in node number compared with those of unheated water irrigation
for 30 days after planting it. The rates of total yield were 115% in 20°C water irrigation plots and
121% in 25°C water irrigation plots while those of unheated water irrigation plots were.
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Fig. 2. The top view of wanming water irrigation in greenhouse.
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Table 1. Growth response of cucumber plant as influenced by different temperature irrigation water after transplant-

ing.
Plant No. of No.of  FPreshweight (g - plant’)  Dry weight (g - m™) Leaf area
height (cm)  leaves node shoot 100t shoot rool (em?)
DAT* AVE SD AVE 8D AVE SD AVE SD AVE SD AVE SD AVE SD AVE SD
(Before | y0s 0 35 - 30 - 61 - 08 - 09 - 007 - 435 -
Transplanting
28.0 6.2 58 13.1 1.7 6.34 0.43 117.6
+1° 2
13£1°C (100) 1.3 (100) 0.3 (100) 03 (100) 2.1 (100) 0.6 (100) 0.29 (100) 0.03 (100) 39
o 29.0 6.5 5.8 14.6 2.0 7.61 0.52 1305
15| 20x1°C (104) 1.0 (105) 0.0 (100) 0.3 111) 1.3 117 0.5 (120) 0.86 (120) 0.06 (110) 14.6
o 30.0 6.5 6.2 15.7 2.1 8.12 0.50 1454
25+1°C (107) 1.7 (105) 0.0 (107) 0.3 (120) 1.3 (123) 0.2 (128) 0.67 (116) 0.03 (123) 13.7
52.0 10.0 10.0 53.4 2.0 20.86 0.50 506.2
+10 2
13+1°C (100) 25 (100) 0.0 (100) 0.0 (100) 23 (100) 0.1 (100) 0.26 (100) 0.06 (100) 29.5
56.5 10.7 10.3 63.1 2.3 23.30 0.62 619.1
+ Qy
301 20+1°C 109) 54 (107) 0.8 (103) 0.6 (118) 4.1 (115) 0.1 ain 2.05 (124) 0.09 122) 409
o 57.0 10.8 10.3 66.6 2.5 23.93 0.66 623.6
25£1°C (110) 44 (108) 0.6 (103) 0.6 (124) 2.0 (125) 0.1 (115) 1.82 (132) 0.09 (123) 8.9
105.7 14.3 143 187.4 39 73.19 1.33 1621.5
+ 0
13t£1°C (100) 38 (100) 0.6 (100) 0.6 (100) 8.7 (100) 0.3 (100) 2.82 (100) 0.16 (100) 361.9
o | 1097 15.3 14.7 211.1 4.2 84.61 1.63 1837.6
45 20£1°C (104) 5.0 (107) 1.2 102) 0.6 112) 15.9 (108) 0.3 (115) 1.79 (122) 0.13 (113) 180.4
o 1117 15.3 14.7 210.9 4.9 87.36 1.81 1873.9
23x1°C (105) 6.1 (107) 0.6 (102) 0.6 a12) 13.7 (125) 0.7 (119) 1.54 (136) 0.16 (115) 40.6
176.5 20.3 20.0 831.1 8.6 193.96 2.84 2181.
+ 0,
13£1°C (100) 5.8 (100) 0.6 (100) 0.0 (100) 59.9 (100) 0.7 (100) 7.26 (100) 0.48 5(100) 429.5
o 183.8 22.0 22.0 931.8 10.4 21942 3.23 2636.4
60| 20£1°C (104) 6.0 (108) 0.0 (110) 0.0 (112) 83.7 az1) 0.4 (116) 7.55 (113) 0.32 (120) 227.5
186.0 22.0 22.0 964.7 10.5 219.63 3.09 2664.2
_',_ O,
25+1°C (105) 3.6 (108) 0.0 (110) 0.0 (116) 72.2 122 0.4 (113) 1.89 (108) 0.09 (122) 254.8
* days after transplanting(transplanting date: Dec. 5, 1999)
AVE: average
5D: standard deviation
Table 2, Early yield of cucumber fruits according to the different temperature irrigation water.
Treatments No. of fruits Fruits weight (g) Yield (kg/10a)
Non-warming 131 7.9%(100%) 149.4(100%) 3549.6(100%)
Warming water 201 8.3(105%) 163.2(109%) 4003.8(115%)
Warming waler 251 8.6(109%) 167.3(112%) 4316.4(121%)

* No. of fruits per plant between 7th node and 15th node
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Fig, 3. The measurement computer system used in this study.
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Fig. 4. The measurement monitor of the non-warming water (13°C) and the warming water (20°C, 25°C) irrigation.
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Fig. 5. Soil temperature of non-warmed water irrigation.
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