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Effect of Root Zone Warming by Hot Water on Rhizosphere
Environment and Growth of Greenhouse—grown Oriental
Melon (Cucumis melo L.)
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Sungju Fruiting Vegetable Experiment Station Gyeongbug P.R.D.A. Korea
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Abstract

This experiment was conducted to investigate the effects of root zone warm-
ing on rhizosphere temperature of Orintal melon (Cucumis melo L. var.
Makuwa) in winter season.

Root zone was warmed by hot water flowing through pipe set at 35cm depth
from the ridge.

Treatments of minimum soil temperature at 20cm depth were 17, 21, 25T,
and non—warmed from Jan. 18 to Apr. 18. The results are summarized as fol-
lows.

1. The cumulative soil temperature for 1 month after planting oriental melon
was 441, 558, 648, and 735°C at control, 17, 21, and 25°C plot, respectively.

2. As soll temperature was higher, air temperature in tunnel was higher. The
lowest temperature in control plot at night was 9.5°C, 11.0C in 17°C plot, 13.5
C in 21°C plot, and 16.5C in 25°C plot, respectively.

3. The xylem exudate amount of control plot for 24 hours just after basal
stem abscission was 8.1mf. It was 1.2 times higher in 17°C plot, 1.3 times
higher in 21°C plot, and 4.8 times higher in 25°C plot than in control plot at 30
days after planting. The xylem exudate amount at 67 days after planting of
control plot was 10.4m¢, those of 17, 21, 25°C plots were 1.1, 3.2, and 3.3 times
as compared to control plot.

4. Early growth in leaf length, stem diameter, leaf number and leaf area for
30 days after planting were better in higher temperature plots than in control
plot. Particularly, the increase of leaf area was striking in higher temperature
plots. Leaf area of control plot was 279.5cnt for 30 days after planting, 153.4%
in 17°C plot, 745.6% in 21°C plot and 879.4% in 25°C plot were increased as
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Fig. 2. Change of soil temperature at 20cm
depth during the growing period of o-
riental melon by soil warming treat-
ment in greenhouse.
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Fig. 3. Diurnal and monthly changes of soil
temperature at 20cm depth in non-
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2¥ 32 AWIRF sead TR
A8 20cm Qo] A2 YHIEF 1Y 29U
B 1Y 402 33 A Aoz 3
TEE 2F 8~94] Al vehteow 14 16.
5C, 29 17.5C, 39 185CH 3, AALsE=
28 7~8Al Ao veldEd 19 14.57C, 2
4 14.0C z8x 39 17.0CHdh o8 3o
F7hEFE Aol MM sl AL
G F7lol wiste] dE&go] 1 Fo HG
o] a7 W& Aoz PdEglr)

2% 4= A3} 20em ¥4 FAF 3047}
A9 FEAL 2 AL YR Aoz
Aol FE4F FTAL 9 FHAA o] v

—105—



ﬂ.o].

<o - 322 A FURR] A9 2

23 9 AFol = I

g 3te] Frlete A FE Jegih Fh
Fo FFALEL 147C AR kot 17
CTFAHE 186C, 21 CTFAANE 21.6C 28
I 25CTFAAE 245C AEZ FErLLFo
wa] ztzk 3.9, 6.9C 92 9.8CH EA A
sk Hax e Fr¢sb 441cd oy
17CFol M= 558°C, 21 CTFolAE 648C 2
g3 25CPelAE 735CE FIbeTol ws)]
Zyzd 117°C, 207°C % 294°CH Eotch ol
e Az B A7) F9 AAANuA HA
Z719) 2183 4 229 HuE HAME A
ZF712e] o] ¥3F Aoz dehsgch

% [-Cum soil temp. —®=Nean soil trw.]

a 800

3 &
—~ 700 3
E =z
g %0 3
Fi =
3 400

17C 21C

T'reatment.
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planting by root zone warming treat-
ment in greenhouse.
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Table 1. Growth of oriental melon plant for 30 days after planting by temperature of root

zone.
Days after P1‘a nt .Stem No. of Leaf
. Treatment height diameter area
planting leaves .
(cm) (mm) (em?)
10 Control 11.3a* 0.5a 3.7b 136.7b
17°C 12.8a 0.5a 4.7b 139.8b
21°C 13.2a 0.6a 5.9ab 314.8a
25C 13.7a 0.6a 6.9a 394.7a
20 Control 13.9b 0.5a 12.4b 194.6¢
17°C 17.3b 0.6a 13.0ab 326.7b
21°C 23.0a 0.6a 14.7a 339.2b
25C 24.4a 0.6a 16.9a 515.7a
30 Control 20.2¢c 0.6a 14.9b 279.5¢
17°C 38.8b 0.6a 19.6b 708.4b
21°C 61.1a 0.7a 24.3a 2,363.4a
25C 63.7a 0.7a 26.3a 2,737 4a

‘Means followed by the same letters are not significantly different within columns by 5%

Duncan’s multiple range test.
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