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Mulching Cultivation System Using Polyethylene
Film for Early-Season Culture Rice
(Part 2) Thermal Image Analysis of Paddy Field by Thermographic System

Masateru NacgaTa*, Kenji Hrvosur*, Yoshiichi Orapa*,
Teruhisa UwmEezaxr**, Bernardo D. Tapeo* and Takeshi SHimMopa®
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The temperature variations on the paddy surface with and without polyethylene film
mulch were measured by the thermographic system from 7:00 to 21:00, on 12" April 1996.
1) The temperature of the film surface in mulching plot was higher (31.9°C) than the tem-
perature of the water surface in control plot (21.6°C), a difference of 10.3 C. This result
proved that mulching has a positive effect of preserving heat at night.

2) The highest temperature of the film surface was recorded at the place where there was
air under the film. The temperature fluctuation, however, was wider than in any other
place. Hence, this place could not guarantee that the heat could be preserved at night.

3) The temperature of the film surface was fluctuating in areas where the film was not
smoothly laid flat.

4) If the film could be laid smoothly flat on the paddy field, the surface temperature would
be evenly high (fluctuation is minimal) and the heat generated could be kept for the night

when atmospheric temperature is low.

Key words: Mulching cultivation system, Early-season culture rice, Thermal image
analysis, Thermographic system
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Fig.1 Structure of the thermographic system
(JTG-4200S,74600s).
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Thermographic camera

Fig.2 Measuring thermal images using the
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ield.
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(a) The experimental paddy field and the
thermographic camera.

(b) Plot of thermal image in the experimental
addy field
%Left Mulching plot, Right: Control plot)

Mulching plot Control plot
(c) Physical conditions of mulching and control
plots.

A (Plant hill on mulching plot);

B (Water surrounding the mulching plot);
C (Film on water surface);

D (Water on top of film);

E (Film on the air);

F (Plant hill on control plot);

G (Water on control plot);

H (Exposed soil in control plot).

Fig.3 Measurement for thermal images analysis
of surface paddy field temperature.
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Fig.4 A display of thermal image.

42BN R 5 E, B{EO EEIIMOM ST, 7K
Lo TREFBVWIEERDLTWDA, Zhid
BEOKHAERMREYFRLTWL2OTIER L, Lo
a2 — MRHEOIEREDKEIZH > TWE72HTH
5. L72ASo T, B SmEOMRIT %179 & &1,
Z D X9 % KMEN SLE LT 2 BB O WS 512 Bs
LT biw, 22T, KRTIEROTE5%
BT E LCTHRAL, BROEMK (I—Y VT4
V) HETIT) e L. BEfEOFRRIZESh DR
MBI, v VTR EFRIXOBEFIZEE T 723
WTHAH. WRITTIAF v 78012, BELS
MWERENWZ b hrsb.

BRLUEE

1. REREORZEINE(L

Fig.5 —(1~3) 7R 521K T 1 BMEIC
Y—E7T 74 HBCTHLABBEERT. (a) OT
o BT 2 KHOREICOWTRZ &, ZoRIZA
OMDS 1 RHMBEOFKEAT, FLERKEGOEEL &L &
{, HEEL L Lho7h5, $TICT74 VA THES
NV FIXIEEX OKE) L) SEEIEL 2o
Tz, Thid, BHOHFNI X BHE EAZITHE
WTix% <, v VFRTREBMDOEBBEH DT
EUHS, BIHORANSTIASNT, MBX LY E
WIREARLEZDDTH A,

(c) ~ (f) DIMLIEICRZ &, =Y VELED
REBEETRENDL LI, SV FREMBXIZBIT
B REMEDOEIIKE { o/, HROKHKREIR
Eix (g) ~ (h) OIBEE~U4BTREIELLZ. 2
DD 7 4 )V ARHEOWEEF31.9C (148) F TLA
L7z, ZOBORRIZILTT, xR X oK i#iEE &

Reflection from the
cemented slope

Center of displayed

216CTHo7zZ &nb, wIVFXTIX10.3COImE
LAMNTELZ IR D, FORIIEA KT TS,
TIVFXORERE L (0) D2KEIZ 2 > THKKRE L
TEho7:.

2. T4 IVLOBEIKE E REVRE

TIVFRTORESMIZIIL LIRS0 T,
Fig. 3 () WCR L7z KHETKEARZ 244
(A~H) COREERE* R L HitE L OBAR TR
5L, Fig.6 D& mEM%EZRL. KHEOF T,
BELAPRLEDN DX T 4 VAEHTIZZEAA
DIAATWBHE (E) ®32.7CTH-72. LiL,
C O TIITFEIC o TH L OREERHI R S e o
Too —H, WEBEE 27 4 VAP EE I N
(C) T, REREAH31.9C (148) FTLEHL, &
ELbb Lol ZOMEIE—HY, o s X
DNEWEREZRL, HEBRICKMAKEMETLTHE
WIREEHRE L. E2ADY, TAIVLAEPKEL T
Wa i (D) T, BEO EFIOKERE (B, G)
LRRETH 7. TANVAIZLOPELTT 4 IV A
EASMIZ % > T B H s Tld, RHEEOGA b i
RIZERNT, BECOLPEEL TWDE I L0 hoT.
HOHEZ AT o (A) T, AEORE LA
WHEDHLT, HEAORE FRER N h o722
EWD, BYICERAEHE LTIy Pa—LLTw
5T EDghol.

DED X, =€ T 7 4 HEIZL %GR
W&o T, 74 IV ADOEEIREAIKHIE O EE 5 A
W B E G2 DZ EDroT. T4 NVLAERE—
GRS UL, KHETE O X% EASHIRFT &
B ENHLDI o7z AiRIE, KEKEORE 5
xS OIFEHICET L, ~ VT X 2K
REA N AL ERALDTHLEND L.

] 23

V=TT T4 EBEHCCTIN6EIHI2H IV
F /K R DR FE A O BB IENT 21T o 72, Z DG
R, ROZEPHL LR,

1) B %223 72KHETE, v VFREMSFBXIZHEIT
HERMBEDOERZIIRE N o7, Y VFRTERS
319CFEFTLEALzDITx L, MEXTIZ21.6CTH->
eZent, SVFRDN10.3CHOEE LR L % - 7.
INVFRIFE BN GIRAMET LT O IREDOHMERATTE



BHIAREORY) TF L ¥ 74 VAT VT RIS AT LICET 5%

f:2
B
C:24,
D:
F

G
f
I
Ji
K
i
I:
N
0
i

i

HHHH
SRR
BN N P e s T TG [N

H»»
i et e
LOCO LN N> —3

158
14,8
128
120
A8 X:60

(c) 09:00 (f) 12:00

Fig.5-1 The hourly thermal images, 12 April 1996. (Left: mulching, Right: control plot)
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Fig.5-2 The hourly thermal images, 12 April 1996. (Left: mulching, Right: control plot)
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Fig.5-3 The hourly thermal images, 12 April
1996). (Left: mulching, Right: control
plot
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Fig.6 Hourly transition of surface temperature

measured by the thermographic system,
12 April, 1996.

: A (Plant hill on mulching plot);

: B (Water surrounding the mulching plot);
: C (Film on water surface);

: D (Water on top of film);

:E (Film on the air);

: F (Plant hill on control plot);

: G (Water on control plot);

: H (Exposed soil in control plot);

: Atmospheric temperature;

: Flux of solar radiation.
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