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Mulching Cultivation System by Using Polyethylene Film for
Early-Season Culture Rice
—Measurement of Paddy Soil Temperature in Pot Experiment—

Masateru Nacata®, Kenji Hivosur® and Teruhisa UmEzaRI**

(SErk 6 4F 9 H12H %3

Some experiments were carried out to evaluate the mulching cultivation system by us-
ing polyethylene film for promoting a heading time and a time of maturating in early-
season cultivation rice. This paper reported on the temperature of plastic film mulched
paddy soil experiment pots. The size of the pots used in this experiment was 36 cm in
width, 54 c¢cm in length and 30 cm in height. The soil in pots was a sandy loam. The plot
was covered with a clear polyethylene film of 0. 02 mm in thickness. The control plot
was without film. The film has cross holes in 5cm for transplanting young rice
seedilings. The soil temperature was measured hourly by the multi-channel digital re-
corder with thermocouple sensors at the depth of lem, 3cm and 8cm from the soil sur-
face.

The result showed that the highest temperature in a day was at 14 : 00 on the depth of
lem, at 14 : 00-15 : 00 on the depth of 3cm, and at 17 : 00-18 : 00 on the depth of 8cm in
each plot. The highest temperature in mulching plot was about 5°C higher than that in
the control one at the depth of 3cm which was a growing point of rice seedlings, in April
1992. The temperature at the depth of 3cm in the mulching plot was about 1. 5°C higher
comparing with that in the control one at night. It proved that the mulching system had
an effect of heat preservation at night. It was effective for increasing and growing till-
ers in rice seedlings because the soil temperature of the mulching plot was higher than
that in the control one. This made it be possible for planting rice seedlings in early
season,

Key words : Early-season culture rice, Mulching cultivation system, Paddy soil tem-
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Fig. 1. Size of mulching film sheet, number and

arrangement of holes for pot experiment.
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Fig. 3. Setting sensors and measuring instrument.

BEL, 3HHICKE LA, 18470 OREMNAR
FAART, REFEERIN3mE L, EFHAEFICLS
BEAREORES> &%V T 50, 18y b O
EREIFI 25D E LTAIOKE L, = vFOR
FiZ6 AHIHIIT- 7. 91 enDIKETIRBIKED 1<
DIcHIRES AT SNE B 20T, 1993FE TR
TKEEIZH 2 emE/KEFOKALE L, 1HIZ1, 2[EO
BEKEFT - e,

5. HuEOHIE

MR ORIEICIE, e a2y vy YABTRE®
VHETNFF e VRNVTFIIN L= (T RNV
7 Z b, TR-2724) AFEA L7, Z OBMENEE
4% Fig. 2 1RdT & DT, HERR ERAMNES
L ORI DIRBEZEAL 2 ERFHNCHIE T 5 72D IC BB
XICFHHE L - HEE RO O HURE A S 1 emiE, 3 eni,

8 cmED LIEFNCHRE Lz, DIFZhThoBEHE
RA VI EEE Lon, BE3m, EES8mET. B
HH»S 7 4 VARERE TOMN 3 7 AR OHIE%E 1
BeffE i HEIEHAI L 72, 19928F 13 & » b O HIEEE
» 510em= O RKRD HEEH ST - 7. Fig. 3 3K »
MCERE S HIRRIE € v 3 ROREIERIC & 2RIE
TDOBEETH 5.

BREEE

1. Ml OREREHIZAL

Fig. 4 & Fig. 5 1319924F £ 19934 D 4, 5, 6 Hic
B B HIE OB L 2B S BB TR L. b
DTH 5. HHLEREET — 2 131992Fic>0 T
24 H4BH»5 6 AI0H F TO6THRE, 1993%FicoW



5 N — e — \
60 7K FHHERE « BT - MR
35 . 35 35—
|
30+ (a1) 30 (b-1) 30 ¢ (c-1)
£ 2 g,ofo’o‘%\q 25 %Qﬂ\c\“ 25 PO oaaca s I
o GarEEER o T g P “‘E‘YQS’S?Z
L 20 25 - 20 A2 Do o0y, 20 il LTS
E & N oo e
g g e BT e =2 15
a Lt ~—O-— Mulching plot i [
E 10 = 10 10 ¢
K ~—&— Control plot |
L .
51 Depth:lcm ------ Atmosphere 5| Depth:lcm 51 Depth:lcm
o . e - o _ 0 b
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
35
30 | (@-2)
£ 25
2 20
2
e s
@
o
£ 10
2 ~-O— Mulching plot . :
S| Depth:3cm  —a— Control plot 5! Depth:3cm i 5| Depth:3cm
0 N . . - 0 H A ] 0 - . R
0 2 4 8 8 10 12 14 16 18 20 22 0O 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
35 .35 - 3 s
- | - i - H
30 | (a-3) i 30 (b-3) i3 (c-3) i
~ ; | i
£ 1025 OO0 ]
o g Dens ol it
© s o i s
© i ! |
£ 10 T | 10 |
) —O— Mulching plot 1 :
5| Depth:8cm  —&— Controlplot i 57 Depth:8cm 1 51 Depth:8cm 1
o ) 0 Lo . o !
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
Hour Hour Hour
April May June

Fig. 4. Transition of hourly soil temperature on April, May and June 1992,
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Fig. 5. Transition of hourly soil temperature on April, May and June 1993
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Fig. 6. Transition of seasonal soil temperature in 1992 and 1993.
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