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Photograph of measuring the soil moisture suction
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Photograph of the tests to examine drainage properties of plowed soil
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Table 1 T3P ELE
Physical properties of the soil of the study fields

KK L B TR KL 1 1 4 TR L
B+ = 18 cm 16 cm 18 cm
+M (W, 2k, ki) SiL (42 %, 47 %, 11 %) HC (35%, 19%, 46 %) L (48 %, 38 %, 14 %)
S 10cm 0.60 g/em® 1.18 g/em? 1.21 glem?d
LA T -
X 30cm 1.01 g/em3 1.47 g/em3 1.53 g/cm3
. BES10em | 2x1072 (13102~ 4x10 D) emss | 4x107 (3102~ 6x10 P emis | 2x103 (5x107 ~ 3x10) e
BB AR . " 3
EE30em | 2x10™ (5x10° ~ 6x10 ) em/s | 2x1077 (6x10 8~ 6x107 ) em/s | 4x107* (4x10°0~ 2x107) ek
AL B TEE 10cm 30.3 % 13.9% 17.4%
(PFLSELT) | yx 30cm 122% 3.0% 6.0%
ks | RE 10em 11.3% 9.3% 10.2%
(PF1.5~pF3) | s 30cm 7.8% 3.6% 63%

X RO L AR R I (ZEROLTE) « HLFLBR B - A 280K 5 B OMEARIE) 13, 100cc 1589 7 V2 2 5 iR ORI E D -4

X AIRNZEALRE D () I, SR ORIEE OB/ M~ B K AE

AT o 20 B, ABRIEC ) vy —A 27— L —
NakER &R UA2E) 1, WOARTER T T 1~ 1B X OH
FTA B 15mBEN 2 TH B,

I HEREEE

1 TEOYEM

Table 1(ZHHET Y 7 O IO 2 /R4, L
KNI B ASSIL (v M EE L), Rk 1/ 5 2
HC (EH 1), WRIELELGHSL 1) Thol,

fEd (BB S 10em) OffLERLRE (SR FHMHE) |
ZEY & D 10° ~10%cm/sH — ¥ — L IEE IR E Do 72,
F72, FREL EE30em) OFALERGERIE, KUK
T ES & RIE Y CIE 10 %m/st — = LRk &
o 72, WEERE Y ClE107em/st — 5 — L IEEIC
INED o T2,

Hf g v N OFOREZBIE Lo, ALK
Wi & RS R CUE T R RSB DSHRRR S Lz s,
FHE WY CIE TR I RBZIIMR S N e o7z (Hi
WAEF > T RILBREEDSRETE 0 D IRIZHE D) o

2 A4>7—97L—bDOEEZEL

—WEICA T —7 L — M, B oREE & B I
S, R TCUIIT—EIL e b, FigdlZA v 7—7
L — N OFERZEAL Q0114F) 2R $ o PR T/ Tk
WKBAIGIE IR & ;m%? LTH9ClTRELWAL,
o, 3L AEDBEIZBWTHKBEES S DT 10
ﬁﬁ&fﬁh%&ﬁdu#*\%@ﬁ\&otokmr
TR TH, 1T AEDEEIIBWTHKEED? S DT
2210 53 FE EE TREFREI 72 A I FEF ISR R 02 1S T o 728
WRE LSO X912, JOKBBERICKE 2EEZRL
TOLTCICRELBAT L END L3 hh ol Mk

R T, BOLREREET I A~ L Tfro727H 13 H
DRI BN THOFER L K& CER DB/ O N,
WKEFTOTVAEM, A1 vF—27 L= MIKREFEDLL
Belr 7o (BEKBAMG 225 L, RO BV O AT
A T—=7L—=MIWMETERDP>72),

B 20114E7H 1T H & 201147 A 13 HORERICIRY
BT 24 T2 (FE 1B R AR R BRFC T %) 1ICH
FEM K L CH U2 E CHRE QulHoRbk) =
1T 5720 Fig.512 2 DA AR 2 7R3 o KIS MARG T [l Tl
2EEIICIEAS T —27 L — ] i(\%ﬂ(ﬁﬁﬁul_f&ﬁ‘g)llﬁﬁ
XD PR /INSNETHR L7z, ik ES T, &
’%%ﬂﬁ%%L%@MI%”%@ﬁmwy%—av—

ICRELEE LTWD, 208D, fftotk+o
mTleE EED LD, TEi@Hﬁ X D
HWIEHZEL 72D L2720l 2D &) iRz,
E SR (W

3 X=29 94257 —=9L—b

R 2T E AL R - C, 1ZIF—EIl R o
tﬁ@4y%—7b—b@ﬁﬁ&—vv74y%—7

L= TH5bD, LL, 17 —27L—FDBIEIT—%EI
%A FETIC—HRICREFMAZEST 5720, ﬁﬂi I3
FLL72k 90, R (1 RMAEE) oBERAROE
MT—y%%wTA—v/74/7—7V~F®%ﬁ#
fThnTwad (Ei - B, 1988),

Fig6l2, N—Y v 45— L—1F (I,) OFEMHE
LT HDA VT — 7v~b<%>®ﬂmm&®mf
QO114E) %7RT o RER HIFLIT L, OIELLTIC %
FTCTH DA, KWWK E Tl L, DllE @@ﬁﬁg@%
BHEI Y b/ hoi. HH-ZBIL (1988) (X, R—2 v
7AvT—27 L= MOMESTERKL, EEMoTES
W2 BT, IR 605 MoOBBERE AR E Vo, %



A5 —2L—h (mm/h) A>T —2L—h (mm/h)

A7 —2L—h (mm/h)

1000
900
800
700
600
500
400
300
200
100

1000

900
800
700
600
500
400
300
200
100

1000
900
800
700
600
500
400
300
200
100

WABN ¢ HE 45em OHE 2 HW722) ¥ =4 27— 27 L— FaEBRIC X 2 il OF R PR 213

( AR St B
—o— 2011.07.11 (Bff)  —a— 2011.07.13 (&)
—o— 2011.09.06 ()  —a— 2011.09.07 (i)
—e— 2011.09.14 (ff)  —A— 2011.09.15 (&)
—o— 2011.09.22 (Hff)  —e— 2011.09.26 (fff)
—e— 2011.10.07 (Hf)

P(ERIEY . SRy R i
L (B 1X[FZ A5 1.5m Bfidu7= e

(a) KR LS5

0 10 20 30 40 50 60 70
R (4))
I (b) PR L5
0 10 20 30 40 50 60 70
R (4))
I ORL S
70

R (53)

Figd4 1> 7—7 L — L OREHZ(L (20114F)
Changes in the intake rate over time (2011 year)
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Results of the cylinder intake rate tests repeated at the same positions
24 hours after the cylinder intake rate tests
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Comparison between the calculated values of the basic intake rate and
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Comparison of the measured values of the intake rate after 60 minutes

of flooding between the positions of the lines with a mole drain

constructed and at 1.5 m from the lines

Table2 TFETDTHEIKGIRTI L 605D A ¥ T —2 L — b ORIEH
Measured values of the soil moisture suction (at 30 cm in depth) of the subsoil and the intake rate after 60 minutes of flooding

ALK - [ 35 TRAEDRL [ 5 e 1|
e 60531% D | e 60312 D || 5 6057 1% >
ES =] PRE30cm® | _ - TRE30emd | - RE30emd | N {52
sivksy | E | T ko | S| T ey | o | T ’
n VAR — - VAN —P R AR —
971 (pF) (mm/h) 77 (pF) (mm/h) 577 (pF) (mm/h)
2011.07.11 2.72 A 154 1.77 e 119 2.40 e 74
2011.07.13 2.81 A 123 2.25 A 410 2.59 A 28
2011.09.06 1.54 Fife 596 1.11 P 42 1.46 i 281
2011.09.07 1.58 =R 535 1.00 A 134 1.48 =8 311
2011.09.14 2.35 it 449 1.30 e 122 2.21 A 123
2011.09.15 2.31 [T 702 2.33 A 192
2011.09.22 0.48 Wil 304 0.30 Hife 3 Al A 1Z127mmo [ [ 80
2011.09.26 1.62 Fife 475 1.16 Fif 28 1.36 i 134
2011.10.07 1.18 Fife 410 0.85 e 2 0.48 A 72 Bl % HIZ74mmo [ H0
2.26 it 175 1.67 it 6 1.70 A 89
2012.07.25
2.28 A 239 1.72 A 107 1.75 [ 129
2.37 Fife 394 1.64 P 4 1.78 i 90
2012.07.26
1.70 =8 330
2.73 Hie 509 1.77 e 20 2.26 T 96
2012.07.30
1.79 A 250
2.87 B 169 1.91 B 73 2.61 i 52
2012.08.02
1.92 =N 614
2.47 B 232
2012.08.06
2.47 A 794
2012.08.08 2.48 it 308 2.88 i 21
2.52 B 302
2012.08.09
2.52 =8 798
2012.08.20 2.84 e 485
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Results of tests to examine the drainage properties of plowed soil
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Evaluating the Quality of Subsurface Drainage of Upland Fields Converted from
Paddy by Using Cylinder Intake Rate Tests with Cylinders of 45 cm Diameters

FUKUMOTO Masato

Summary

In order to study the application of cylinder intake rate tests in upland fields converted from paddy, cylinder intake
rate tests were performed in three fields of different soil types under different conditions of soil moisture. In the tests,
large single cylinders of 45 cm diameters were driven to a depth of 21-23 cm until they reached the subsoil (soil
layer below 16-18 cm), and the soil surface confined by the cylinders was flooded for a period of 65 minutes. As a
result, the measured values of the intake rate after 60 minutes of flooding (/;,) were more suitable than the calculated
values of the basic intake rate as an indicator of water permeability of the subsoil. In the field of volcanic ash soil and
the field of alluvial loamy soil, the values for /;, under very dry conditions of the subsoil were smaller than the values
of I, under other conditions, this appeared to be caused by an increase in air trapped in the subsoil. In the field of
alluvial clayey soil, the values of [, increased greatly as the subsoil dried, this appeared to be caused by development
of cracks in the subsoil.

In addition, tests to examine drainage properties of plowed soil were performed after each cylinder intake rate
test. In these tests, the cylinders were covered with a plastic bag to restrict evaporation from the soil surface after
water had removed form the soil surface, and 24 hours after soil moisture suction of the plowed soil confined by the
cylinders (S,,) was measured using tensiometers. The values for S,, were approximately pF 1.8 (6.2 kPa), pF 1.3 (2.0
kPa), and pF 1.5 (3.1 kPa) for the field of volcanic ash soil, field of alluvial clayey soil and field of alluvial loamy
soil, respectively. In conclusion, the soil hydraulic properties of upland fields converted from paddy can be evaluated

by measuring /,, and S,, with large single cylinders of 45 cm diameters.

Keywords : Cylinder intake rate test, upland fields converted from paddy, water permeability, clack, soil moisture

suction



