J. Jpn. Soc. Soil Phys.
TiEOYER:
No. 88, p. 45~52 (2001)

O R REDME R O R i R &
JEJIKE - HiR iz 5 3 % 0%

BRI - et — - feffse— « =i

Effects of Subsoil Breaking on Surface Runoff, Pressure Head
and Soil Temperature in a Sloping Field

Toshitsugu Moroizumr*, Yuichi SATo**, Koichi SAT0** and Takeshi MIURA*

* Faculty of Environmental Science and Technology,
Okayama University, Okayama 700-8530, JAPAN
** School of Veterinary Medicine and Animal Sciences, Kitasato University,
Aomori 034-8628, JAPAN

Abstract

This paper discusses the effects of subsoil breaking on the change of pressure head, soil
temperature and runoff discharge in space and time in a sloping field. A controlled comparison
experiment was conducted in a subsoil breaking field and a no-subsoil breaking field. The results
showed that the runoff ratio of the subsoil-breaking field was about 1/10 of that in the no-subsoil
breaking field. This indicates that subsoil breaking promotes the infiltration of rainfall into the
soil and can reduce the surface runoff discharge. The spatial distribution of the equi-pressure
heads during rainfall was complicated, and the coefficients of variation were large. However,
that of the equi-pressure heads before and after rainfall showed the similar patterns of variation
in both fields.

breaking field and the no-subsoil breaking field, and the spatial variation was smaller than that of

As for soil temperatures, we didn’t observe a large difference between the subsoil

the pressure head.
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Fig. 1 Outline of trial field.
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Fig. 3 Soil moisture characteristic curves for the subsoil breaking field and the

no-subsoil breaking field.

D OiRKREREI 9.5mm TH - 72,
3. HEthtTEOYIEMN

HEX O HEWRI AR 2 10k, mXE b IFE—kE
<, HiFRHED» SFES 80cm £ TREMF L IEER LT
b o TP REET (ERRTEEAS5D, T hDIEIE
ot ctiEt (ERTEESNE) ©h -7,

HRRERRE, BARBKEREL, KRR 7S & A RE S
5101z, WX oML No. 9 DFES 10, 20, 30, 40, 65
BLU100cm » 5 100cc ¥ v 75 —ic k3L 421T-
foo T DRERZE 11TRT, BREEIE, #S 10, 20,
30, 40cm THIEKT 5 &, WX TIE 1072~107° O A —
5 (EE9.70X10 *em/s), MEHEFEX TlE 10 4~10° D
4 — % (1 242X10 ‘em/s) &750, 10~1000 FEREERY
WX DIBIKGEDSK E I > 7o —, PES 65cm & 100

cm TRAEXEH 10 D4 -5 EBIERILTH -7 &
o, WX OPE TH 5% s 10, 20, 30, 40cm T
BOTBRHC X 2R MBTEN TV B EEZ SN 5, A
DI &, (KREEKE, BHEE, ZEEEICBVT
b, DEBEFEORNRNSZED 515,

X 3 i1 L DKM OFE R ERT, BEE 10~40cm
BLOBES 65 & 100 cm OKRSFFERIER &, mXIZB L
TTNZThRBEEHESEEZRLIcOT, e L, &
2 ARDOHFFE TR LTV S, BEFEXITB VL TCld, HiEgT
B BERS 10~40 cm TOKPREHERFR S, EHPETH
5 Z NULIBR DKM R RRAR B S0 875 0, ok
KW EDbrb, Zhicxtl, WX TR, FS 10
~40 cm DK EEHRER & % & 65~100 cm DK Hilk:
dhipns 2 IZE RO d & 750, BRI S T b 2 %
& 65cm & 100 cm OIKAFFERIFR & & 131F[H Uiz &



48 TEOYEM: 5 885 (2001)
%m%ﬁ 4 ~j/ . ) : ! I '70‘ 10
9H198 g ] s Zﬁg
16 B 15 4 | i -SZ<:7 °3
B 65
9
\-:m o
1 Lo — : : . ‘
KR :/;1 20 2% g B =0 g/:éﬁ?
9H20H 20 Wg o
13 1 37 43 1 o * ; - =0 o J
/\ 20 | _J/’\ e
Mg
9H21H 1
16 ¥ 30 53 1
(a) Subsoil breaking field (b) No-subsoil breaking field
Bl-4 FEREHT - th - BRICB T 2 HEEJKEEROZL (AL : cmH,0)
Fig. 4 Temporal changes of the equivalent pressure heads (Unit : cm H,O).
*-1 B o YER
Table 1 Physical properties of soils
17 e X o B X
EOS EKR PATRlES ol WIS fATLE KRR EYIGS Al s HEIREE AARLE KRR
(em) (%) (gem™)  (gem™®) cms ) (%) (gem ™) (gem ?) (ems™)
10 33.5 1.013 0.678 1.19X10 2 45.2 1.344 0.892 8.85X10°°
20 36.7 1.055 0.688 1.01X10 2 45.3 1.311 0.859 1.92x10°*
30 39.0 1.049 0.696 7.42x10°° 44.9 1.318 0.869 1.68x10°4
40 39.9 1.101 0.702 9.36x10° 43.1 1.175 0.744 5.20X10*
65 47.3 1.166 0.693 6.43x10° 45.5 1.119 0.665 5.15X10°®
100 44.9 1.224 0.775 8.45x10°° 54.7 1.396 0.849 1.76Xx10°3
Mot THbE, WMEXOWFETH 23S 10~40  #H]s5 No. 1 f1iF & No. 6 225 No. 10 DFES 10~15 cm

cm OIRFFHERRER IS 23, B> TW e T EBbh b,
COMEE, Bk 2RIk ->TELLEZEION
5o Fio, TOXDBIKSREHFFEDECNS, K1
RUTAETEEKRBROE NVBE LD EEZL 5N D,

4, HEREEBR

4.1 HJKeRZAL
FERRAT - th - R OBEREX & MR I 38 1 255 H 1K
SRR OZ LA 4 13K T,

FERBEGET T, —70cmH,0 4 v, WX Tl

IZH v, MEEFEX TIRMIS No. 1, No. 3~No. 10 i)
CTHEES 5~15cm fiTicd 3, —50cmH, 0 4 [
X & HZEE 30~60cm OEICH T THHEL TV S, —30
cmH, 0 5 4 v I3HEHEX T I3l No. 6 22 5 No.10 12
F T 65 cm LIS 543, MERFEX T 3iHl4 No. 1
5 No. 212h 1T 70 cm VI & 40~50 cm EIC 07
LTW3,

fEmth T, mXE LR fEBic — 20 cmH, O
SA4 vk, Fi, FEEHOES 0~20cm )T
3, X TIE—20cmH0 54 v BEETH B DI



A DR MERIIE O R pE i & TR KER - iR I 5 A 5 49

=100t Depth(cm) i
X O 10 0
Tl O Oa 1
£ A 30 OAA
© X 40 O A
8 60 @ 65 A .
5 A 100 A
X A
§ 40r Wb
% a A (53 2
G20 e @ ] L 3-
® 5 [e) o
0 1 1
0] 919 24 9/20 48 9/21 72
Elapsed time (h)

(a) Subsoil breaking field

~100} Depth(cm) i
x O 10
580 75 -
8 X 40
g 60 ® 65 I .
E A 100 X
c | ‘X i
R
Bo & 4 sl
5o e
G0 o9 24 9/20 48 9721 72

Elapsed time (h)
(b) No-subsoil breaking field

K-5 HJIKIAICH T 5 DEERE DR
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