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Abstract

Field capacity is a widely used concept for irrigation management, but its definition is still
controversial. Field capacity has been recognized by soil physicists a process of free drainage
and it can not be defined as an intrinsic properties of the soil. To investigate further the meaning
of fleld capacity, soil water content to a depth of 1 m and matrix flow by Darcy’s law at 1-m depth
were measured and calculated every 30 minute for 1997 and 1998 at a maize-Chinese cabbage
cropping field. Matric potential profiles with depth of a soybean field were also measured at a
heavy rain event in 1991. The field soil is a well-drained volcanic ash soil. As the matrix flow
is influenced by soil water content profiles during rain event and rainfall distribution pattern, the
rain events whose amounts at the final day of consecutive rainy days were more than 10 mm/d,
and brought the maximum values of matrix flow exceeding 5mm/d at 1-m depth on the day
following the rainfall were applied for discussing field capacity. When soil water conditions on
the second day after the rainfall were applied as a field capacity, the matrix flow was 4 mm/d, and
the hydraulic conductivity and the hydraulic gradient at 1-m depth were approximately 1 X 1073
cm/s and 05, respectively. The amount of water stored to a depth of 1 m was 620mm and the
matric potential in the subsoil ranged between —50 to —100cm. The matrix flow of 4mm/d was
very small compared to 620 mm water stored to a depth of 1m. Although free drainage was still
lasting on the second day after heavy rain events, the day can be applied as the field capacity for
well-drained volcanic ash soils.

Key words : Field capacity, volcanic ash soil, free drainage, matrix flow, TDR

S 1mOBRBERFEFNICHEET AL DE

LBtk KEAEE T,

HBEAKFREEbN, EHFCLHLTES > TR
WEEHT BHETH M, MTHEkSEEERIL
THEELPIRE L0, 208HIE, HHEo £k
NEEERINCGIET 2 BOWHENTEL Thidh- 12
noTHB, TDR (Time Domain Reflectometry) (Z,
ERDEDMETIHIN L, 2 5iAKE RO LK 23]
EHRZ EWHRIEEES TV, 22T, KIFETE,
Bkt BRWEK 7 @il 2% ic, £& LT TDR
ERHLT, Z2ROBMRIBEOES Im £ o LEKHE
EERERIET A E Ebin, Ty YA A - EMELTE

2. BBERKEBICODNWTOLE 12—

BUEA/KE (field capacity) (3 1927 DL 1 HEK
FPEYS GREOHMRTEHNES®D KBV,
Veihmeyer & Hendrickson lc k0 Ea N, #N1
{, “The amount of water held in the soil after the
excess gravitational water has drained away and
after the rate of downward movement of water has
materially decreased, which usually takes place

within 2 or 3 days (after a rain or an irrigation) in

BEEBIERITTIATT  F305-8604 -  EiHELS & 3-1-1
F—U— K BEAKE BL2 1L Fk EaER, TDR



42 THEOYEME 583 75 (2000)

pervious soils of uniform structure and texture.” &\
A HDTH -7 (Veihmeyer & Hendrickson, 1931),
By 3N, [ERRSCHRICHITL 2HIOEHZFEA L 12,
B (1963) 13InE [HERDEIF S —skEE b -
b, ZEOBEND - /2 2~3 &, KD THES)
DEIED, JEWINE & E20LEKNE] &R
LTWw3, Veihmeyer & Hendrickson 4, 2~3 H#% b
Peokiagd BEoBiE, HooERERIC LG, B
DIRKB L O b/NE -t b NT V5, PETE,
EH (1963) 1o & b BISEKENFIKGRIEDOKEE &V
HHEP OSBRSS N, B, gkiEoRBuIEcs
LT, MERETH > THERNIH S T 5548
Db ET, HEPORSHTET AES ICHET 515
Pk SN BKDOED, *OIFHIOEY ORREHELITIC
5B EEORSIRE] EEE L, BXOPTHE, 5
Bo: L TE, Tmmd ' EHBRPIRENEESZT
Wb, i, KEFIOHESE,S, BBRKRICHIET 2
IKSREET DK AR IE 1.0~0.1 DEFHNT, EEMIE
KIGEIE 10 em s ' DA —F—ThH B EEHLTY
2, sl EBEESHcEBREKELBEL T
(1969) &, HEDMHTIHEPEEshTE D, &HE
BT Lo ENIC L B HKR AL L EZ, BIEAK
B4 TR ICH LT NED kBTl s s &
EOKMIREE) EEH L1, L L, Wit Tr,
COERICL D EHMIHIKAR L B0, BKIIDZ
LwtHEETidko FHERE A KRBER cHYKSO L
REEZEZSZABRVEBRNTVWE, —F, #E
(1963) &, EIEAKEE [EBOEELT - 2 TS
WT, KEO»HAKE I ERE, 3P ERERICEL
KN EEWT S EHE L. i, B-BThnid
KEBO M ANKE 72 EIERER, 24~72 RETEB» 5
ImMETOTED SHEBRESNILBOKSMRETS -
T, 2rY v BTV Ve id—100cm (pF 2.0) {44
E Lt HIEMIFERESESE (1974) TR, BISEKEE
[ZEBOBR G L EhAKL I 1~2 HiE, KO TS
BENEHITNE -t E0KRNE] EERLTE
Y, Veihmeyer & Hendrickson &FEBIL TW5B, L
L, &S, KO THEENIERIONS KB 200, 7
2 HEEKRTIR T AENEON B, TEYIENEEH
TlE, BEAKBIINTEZ R w2 BTy v el
&, HHEOREHIC L - TEDRL A, EXEOEGS
KAk —30~—100cm (pF 1.56~2.0) OFPHIZH 5 &l
LTWh, @k w785y LB T,
—30cm (pF 15) #—60cm (pF 1.8) 252 T 5458
T (BWOKERNAEEER, 1972,

72 HEFEAORES (Glossary of Soil Science

Terms, 1996) T, MEA/KE%E “The content of
water, on a mass or volume basis, remaining in a soil
2 or 3 days after having been wetted with water and
after free drainage is negligible” & B8t L T80,
Veihmeyer & Hendrickson O£z B8 TW 5, L
» L, Hillel (1980) iMlEAU/KE & II/KOERSBET
¥ b, Veihmeyer & Hendrickson DERT 3 BIHAK
BEFELES, WEAKEET L) v 7 RF v v e VT
RETcERLO I EREHLTWS, £/, Jury etal
(1991) (&7 4 ) A EFA0ER G, Hivtcd R Ll
HERETH 503, Z2ofbo T, HukEllicbic -
Thit 728, BEEKEDOKNEHZ B EMHRE L
LB LTS, £, v w2 EF Y YL LVTHS
EWSEZINCE, D KO R EIK M & Bk AR
k- TERTEE 0T EREHL TS LML T
Wa,
BEGAKEE, TEH SHKIE L T B8R TH -
T, BEENICERL XD &9 5L, PkEEEREL
AT 9, PEEESIbE T E L, BEE
KBEEET S LRI, 51, SROMHR
EVISHE, BRI/ — v ERRENERE SRR O TKE
FEOKBENCEEE 52 50, ORI X b fsks
ENTVWEN, ROERSNTI BT, T, Y
DR AT AES GREED bfEaMboTho,
HRETREAEREINTIBP -1 &DTH B, FERE
IREBDENE 1960 FfIc7 v v 4 4 — ¥ EBHOVTITH
NS, WL HDOMRET -2 OBA Lk, R
WO ) v R vy e L THERKEEIREL
RESTBLENHIBZHICH-TLE->TWVS, #HlE,
ERKBEPKSE L o CBETOKOE X TS
BEWSHE S OFIISHIRE, TO0FEERS
NEWEHITH B,

3. ESAKBOMRLETHLIERESEDESR

WRET ST FORESHEVIZE, BREOPIKEE
IR T 570, FSREERKBESZELL & XICHE
Br#REs-T 5, LoL, A (1963) i
(1969) HHREEHEARA LTV AL, EXic->0TRR
FoXh LT, —fic, FIRREIEoEsE
EHIARBICID L, ROBMLOROERICHT 2H5
NS85, BBk s 2EG101d, EYEE
WEBAT A SESEHNICIRK L, B OM OB 51307 0
Biz& Y, BOWRKREIHCL > THRELS, Lk
T, BEHE OISR D > T, ThraREkd s
ERELV, 2T, AllERT 2EEBmc s 0T
Foz &45ERL, #E lm AR L CREAKES:



WX B HHOBSEKEORE 43

EZBZ LK LT,

O HPFAKENWIm IDEL LS EFEER
DI W &

@ KRS OEFFEES AREMEKRROREL 2T
WiBEIREBICH B T <E

1HEL

B VA ZXDBREFFEEcmiITBVWTHED LN
&
@ TM@M Etz v —MEREOEEO LT VES T

2T, QEBERICLYD, WRET BHs LT KIE
PERICC B E, Bkt R0 EE S WS ST S
NRVHTHY, @ FRERDHETHAREE L 5 AR
FT kB,

4 KRB H &

THEARSBLITT ) v 7 ®F v Y » VORIEIR
TDR =7 W5 2% (727 ba=7 2% 15028), /]
THELF— s ol —E2H, %%%ﬁnﬁatoﬁ%
HREBRIFBANOKEER 7 £ @EE T 1997~1998 0
HHEBEIROL S TH B, 1997TESH28HIC Y=
oo YAEEL 8 19 i, 10 A2~ s 9o
ZEREL 12 H 6 HIVE, 199844 H 21 Hic kv &0
VAL, TR0 EINE SASBIRNZ 1 EE
FEL, 118 16 BiciREL 72, FERERAIRE £1T -
THHIREE S L, HEKRDAIERO TDR 7o — 7
BE1m» 0, 0~1m LEDOPFEEKRE, -F 0,
FKBEZBEENET 5, MIERENFN Im BNz 348
TiT = 1o BE Ilm icB I 3125E#RE, 90cm & 110cm
WK L v vd A —9D= b )y 2 EF v v v LA
D OEIKGE AR, FS 1m OFEKGEHEE L TRD
7o WEREEIE TDR THIE L 72 E 1m OBRES m¢
MOHEE LT, TD®, Hiib - T, Richards jEic &
Kﬁﬂﬁﬂ®7kUvﬁﬁ%yyywéxﬁﬁﬁm%ﬁ
DERERSD, [E—HF0KSFEIREH VT, #EK
FHAERRBREKREOBBIZERLTB O, £, Bk
FHEARBEKEEOMICRERF ) VAN NI &%
MR Llee 7vovdt—%, EKERERE (ER10
cm, @ dem) ORMEEITIS THB, HES 1m OFRK
,m¢@ EiZ2m BN 2 5 TIT- 7, £ 0 Fh, S
12, £&30cm @ TDR 7o — 7 & KEHMICHEA

L, 72o TDRIC & 5 7K 5 i & i @ 2£ 40 12 Hasegawa
(1997) B Iz,

RER= MY w7 RF v v VORITER, 1991 48
THOLBOKBRE, 74 B0 TiTo1e #—3
21y 7 (Fe& 60mm) OHLLERIES S 6, 22, 32,
41, 55, 67, 83, 104cm IoHEERL, = R VU w 2 £ F v s

WV | RS QRN L 7o ERORIEIZ 0,
L DAL Hasegawa ef al. (1994) ZBHEI 720,

5, HERLEBR

D BEREH#IC-VT

BARIRIEDHI T, 54 w2 -5 HBE R, —
EREIc—EREORMAMESL LD T &, 24F[
DENEBEBEZEEL TOHT, BREHEELT,
MOE S BERENRET L LT L, 03, [FEHR
BKTHOMEMS 10mm U ETH - T, BREROEKNE
PEREHEL, ZOREMS mm ILEEEEM] T
Hr, CORERLZNMUEBENTH S0, BRERENSE
BLLTHLHNENE mm OREOWRZ AN S EEW
KTORENHE LB &, F/, BREVIERKT
DBHICKEHENEE L0, BERIFEREER
LEBOFOTOIBOREL W Stk 3, KB, &K
EDPEMRK T OB L HITE AN -1, $7z, B
OREE, FRORTXUOERATEL S LIZL
7o

2) BERBOREE-BEEKE

BO-1 (2, 199744 A~6 AoWlWR %5 3 » Aok
WE HE,S ImETOLBICEILNEHRKE B
FUHIT I m OBFEREHBATRL TV S, BRSF
Aif 0 BpLIRTIz Ik A LI )b ST, IERER IS 1 BRI
DEVER - TV 5, BEREOFRKBROE(E, BER
&%%ﬁ§®ﬁl%bmﬁ,1m@TDR7U*7%E
21T 05% OKBHMETS5mm) Tha78, FhkED
ZleL@EROWED» o BFEHBEERDDZ LI TER
Vo HREROBRAEMN 5mm 28 2013 3[E &bk
Ve 2055, 4H8H, 6 20 HOBKXEER, BRI
HicELTED, SREBEONRE LEBETH S, —H
5H25E@%kﬁiw2mmd*métfm5ﬁ,%@

FHICE 139mm OFEMA S O, BFERPICBERORK
ERELCTOEHTHD, EEMNFAOTETH 2,

1997 £ & 1998 FEIC BV TIRER OB KXIES 5 mm %
2RI 18D, 2055 5 BHETIE, BETIE
KEBRELTEY, SEHEL &84S0 %I
wf%ato%q'*ném%m&%@&@mm@%
MAERLI, BEEQCECLREROEEBERKT
mm d'ThHY, BEEZ2HOREROEEERZNA4
mmd T ->TW3, £/, BRIICEEROSEKRE
PELEZK-1 D5 HOMkBW TS, BHR%2 AR D2
ERIZ42mm d T TH - Fo,

MENTR OB EROZEEE(Z, [ECHFHORELY
R B0, K-1 D4 H ORI CikHy 2 BREHEK 8k
L, ZOBABEHEIZLESIEL TV S, SH (1963)



44 TEOYIEK 5835 (2000)
700 - 10 : 160
19.2mm d*

680 - 8 - 140
660 - 6 - - 120
H640 | © 4 - - 100 E
CHN =
I” 620 4 = 2 - 80 ‘

=
% (i3
5 6001 W o 60
o m
580 - -2 L 40
560 - -4 A - 20
540 1 - Ldd .1 B 1 ] | N
411 4/15 5/1 5/15 6/1 6/15 H

-1 FEx 1m oRESH (FRENIE LAKBOBERFZL (1997 49
Fig.1 Rainfall, stored water to a depth of 1m and matrix flow at 1m (downward positive)
from April to June, 1997.
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Table 1 Soil water conditions after the rainfall

PR H BERTR 2 H
BRET EENE  KE BB k&8 RS SRR ;ﬁjnk Y0cm K7 v 110cm HF ¥
(mm) (mm) (mm/d) (mm) (mm/d) (cm/s) AEE v+l (—cm) Y v b (—cm)

1997 £

40 7H 38.5 628 9.1 615 5.1 8.5E-06 0.7 52 46

6 H20H 97.4 629 7.0 618 2.9 1.1E-05 0.3 50 36

11 HA29H 30.7 634 6.2 632 4.7 5.1E-06 1.1 52 54
1998

1H18H 14.0 644 8.9 633 52 1.1E-05 0.5 46 37
2H21H 40.2 626 7.9 618 4.4 T.0E-06 0.8 57 53
3H1H 32.0 630 8.9 621 5.3 8.7TE-06 0.7 52 46
4H9H 20.0 630 8.6 616 54 9.8E-06 0.6 50 42
4H17TH 17.1 631 6.2 618 3.8 1.2E-05 0.4 51 38
5H19H 49.5 613 6.1 598 3.1 6.7TE-06 0.6 55 47
6H14 H 33.5 623 7.7 610 4.5 8.2E-06 0.6 51 44

6 H22H 47.5 622 6.6 610 3.5 T7.TE-06 0.5 53 44

9 A 27 H 44.5 633 5.5 625 2.7 8.TE-06 0.4 47 35
0A1H 37.3 631 5.6 619 2.5 9.7TE-06 0.3 48 34
¥y 629 7.3 618 4.1 8.8E-06 0.6 51 43
MEUE(R A 7 1.3 9 1.1 2.0E06 0.2 3 7
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Fig. 2 Matric potential profiles with depth after a heavy rain event (1991).
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