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A Study on the cucumber growth by soil warming and warmed
water irrigation using solar energy system(3)
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Abstract

This study was carried out to estimate the warmed water irrigation and the warmed
soil efficiency on protected cultivation of cucumber in winter season. The water of 2
8C was continuously supplied for soil warming and that is 25°C for warmed water
irrigation. Cucumber growth  was analyzed when the soil kept up the optimum
temperature in the root zone. The cucumber growth are compared with the warmed
soil plots. isolated warmed soil plots and non-warmed soil plots. The cucumber
growth in warmed soil plots and isolated warmed soil plots were 20~50% higher than
non-warmed soil plots compare to that by the warmec irrigation. In the non-warmed
soil plots, the stem diameter and the number of leaves in the warmed water irrigation
plots are 10% higher than those in the normal water irrigation plots. The yields in
isolated warmed soil plots were 37~38% higher than non-warmed soil plots and
those in warmed soil plots were 85~9%% higher than non-warmed soil plots. The
fruit length, weight and diameter in warmed soil plots were 15% higher than those in
the non-warmed plots.
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Fig. 1. Top view of the experimerimental
field in greenhouse.
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Fig. 2. Schematic diagram of solar
energy system.
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Table 1. Method of cultural practice

Date of | Date of | Distance | Growing | Yielding | Amount of
sowing | seedling of period | period | fertilizer(kg)
seedling
1997. 1997. 60 x40 1997. 1998. N: 35
10.2 10.30 cm 10.30 15 P:20
~ ~ K:35
1998, 1997, Qrganic
1.30 1.30 fertilizer :
1,000
L MEAZ1 24
AF7r2ol og ASHse AFs7]

A3l ASVITFY 1997d 124 129%
H 1594 tHez 2%, 49, Z3& 3
3] A3l AW E BAM3YTh B E
Fe A48 9 v Ao YEWIHE
AR e 71+, ¢gd7t2+ 4 771
2TE 44 37 AAFYG 74 Foig F
1558 ZEF2 39

A&zt BMg vudy] fdd M8
€ 989 149 20Y 24 4AHE AH
3o BAFE FHFE F ANRE AR
(B85T)ol A 48A1F HARAIZ F AEFS
A&t ot

ALA FIAHELS AEFTE ZAE A
BE T 80TY AZV4A 5 Az
AN 5 Bfri(willey mil)E2 2438ty
40meshAE THAANA T&3EFF 547
AT 29 EY 38 BA Y] g 24
stgot. e R A, ZF, 43, 1E §
< 05g% FAEANI0,-HS0, Eai)
A de AL YAFFEY A
(atomic absorption spectrophotometer)&
o] g-ate] BN BE: FFS ¢
1.0gE 710l W1, 239 o}L4E(80%)
< H7tstd @3 E4E ¥ Whatman
No. 42 4FHAE F3t 378 F 80%9
olEeZ 100m7F =HEE A sYH.
HEL FE898 ERFEAZ F4FA
Qd 62mFAFAM FAEE FANS 4
&4 IS Al

>
2
7



BERFZEE3 A A8E AlE

1. gdgoll offh 4=ujn

2 19979 12€¢ 129 %-H

on.

A F 42de] Ae 19974 129 129

T oo o o o

AgeE AS B 19084 19 6977 AgumE U
1F 32 Z+ ot} 155, F HFTE W 9
Table 2. Comparison of cucumber growth by methoes of irrigation
Date
Type 1997.12.12 | 19971220 | 1997.1226 | 1998. 1. 6
*L{cm) 65.5 88.1 109.1 1787
Wi Leaf w'N(ea) 95 11.6 145 189
VAlcm®) | 200x144 | 223X166 | 251x186 | 298X215
Warming Stem dia.(mm) 559 6.32 7.03 7.26
plots Lcm) 67.2 89.7 111.4 181.4
W Leaf N(ea) 89 12.1 14.8 18.7
Alcm®) | 203x145 | 238x183 | 265%196 | 31.8x230
Stem dia.(mm) 6.37 6.87 7.43 7.64
Licm) 60 80.9 100 1645
NWI Leaf N(ea) 87 11 141 177
Isolated Alem®) 183x135 | 219%x162 | 26.1%x187 | 312x226
warmning Stem dia.(mm) 5.98 6.29 6.51 6.82
L{cm) 59.9 81.9 100.4 168.2
plots wwi | Leat [N 9.1 10.6 135 182
Alemd) 187x141 | 227x173 | 272%200 | 325x238
Stem dia.(mm) 6.67 6.96 7.22 7.46
Licm) 38.9 54 67.6 116.8
NWI Leaf N(ea) 7.1 85 109 14.1
Non- Alem?) 149x105 | 187x136 | 209%149 | 242x17.1
warmingplo Stem dia.(mm) 5.51 5.94 6.12 6.20
Licm) 49 66.9 84 138
s wwi | Leaf [Nea) 77 98 122 157
Alcm?d | 167x121 | 203x151 | 227%162 | 255X%186
Stem dia.(mm) 587 6.24 6.42 6.51

“NWI : nomal temperature water imigation
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YWWI : warmed water irrigation
¥L: length, *'N : number, VA : area
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Table 3. Comparisons of imcreasing rate
in mean length, mean weight,
mean, deameter and cucumber

yiels by methods of soil warming.

1
Method | Warmi | Isolated Non-~
ng Warming | warming
Year Type plots plots plots
Number 614 433 313
1997.1.3~ N
% 138
1997.1.30 A% 1% 100
¥B, % 142 100 -
Number 124 9 67
—
1998.1.5~ u
7
1998.1.22 A % 185 13 100
B, % 135 100 -
tength, % 110 104 100
o
7.4.3~
1997.4 Weight, % i1 103 100
1997.1.30 “4
Diameter, % 101 1M 100
Length, % 136 138 100
998.1.5
1998.1.5~
) i % 138
1998.1.22 Weight, % 136 100
Diameter, % | 130 J 130 100
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?A : Increasing rate of warming plots
and isolated warming plots per
non-warming plots

Increasing rate of warming

plots per isolated warming plots
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Table 4. Comparison of fresh weight and
dry weight of cucumber by methods
of soil warming (1998. 1. 20)

Type Fresh weight(g) Dry weight(g)
Piots Leaf Stem Leaf Stem
Warming plots | 53.7 440 74 26
Isolated :
warming 51.9 416 6.6 24
plots
Non-
warming 475 410 6.5 24
plots
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Table 5. Comparison of mineral content of cucumber by methods of soil warming

(1998. 1. 20)

Type Stem(ppm) Leaf(ppm)
Plots T-N| T-P| KO | CaO | MO |NasO| T-N | T-P| K0 | C:0 | MO {NazO
ngt‘;”g 22| 70 | 889| 197| 84 | 09 | 44.1] 69 | 247| 330|115 08
|solated
warming | 285| 65 [1039| 162| 81 | 07 | 476| 65 | 303| 408|112 09
plots

Non-
warming | 26.1| 63 |1076] 157| 72 | 11 | 46.1| 67 | 319] 431| 98| 05
plots
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Table 6. Comparison of chiorophyl content of cucumber by methods of soil warming
(1998. 1. 20)
. Isolated warming Non-warming
Plots Warming plots plots plots

Time “D652 mg/g D652 mg/g D652 mg/g

1st 0.341 1.98 0.317 1.84 0.375 2.17
2nd 0415 2.41 0.351 2.03 0.460 267
3th 0.340 197 0.360 2.09 0.459 2.66

4th 0.350 2.03 0.350 2.03 0.351 2.03

5th 0.300 1.74 0.465 2.70 0.305 1.77
Mean 2.318 2.026 2.26

D652 : detection 652nm
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