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Abstract

The purpose of this study is to make influence to consolidation of the paddy fields and soil

physical properties by advanced technique, which contributes to promote new technique. We

selected implementing advanced rice growing farmers, and investigated their growing method

and soil of paddy fields.

Location of survey site in this research in the paddy fields conducted shallow Under-drainage

in Fukuroi city of Shizuoka prefecture.

The following items on paddy fields such as soil profile,

soil physical property, water content, bearing capacity, and Under-drainage discharge, water

quality were measured.

In order to examine the influence of under-drainage, the effect of shallow under-drainage was

pursued with these obtained results.

As aresult, it was cleared that soil dryness progresses and soil structure progresses.

Also this

investigated paddy field has already been constricted under-drainage, therefore the workability

of agricultural machine like rice transplanter and harvest-machine like combine were improved.
In addition to the introduction new growing technique of field drainage with conversion of

paddy fields into large-sized and multi-purpose one, is also being considered as significant thing.
Therefore it can be considered that shallow under-drainage with sheet pipe is efficient to field

drainage.

Key words : Heavy clay paddy field, Shallow under-drainage, Rice husk drain, Field drainage,

Soil moisture, Bearing capacity
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KH No.  HiX m % om K-k R FER DT % R HITHER
No.1 JI[& 24a (75mx40m B ¥) =TIHNFKE T3IH47 91,12 (3R 3 )
No. 2 JIl&  30a (75mX40m EHF) EEREE % Bl 93, 11 3Rk 54F)
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Fig. 2 Outline of underdrainage system in the
field No. 5 (Shallow underdrainage).
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Table 3 Soil profiles

wE s 17034 ; 2
7K H No. & oy oo ¥ T B8k be LA
1 ] 0~18 6.6~20.0 HC 7.5YR3/1,3/2 EiRMS ih=<pe
HE  18~32 19.4~20.4 HC  7.5YR4/1,3/3 [JEOIRBESE = FIRFLBE
DABLE  32~48  18.0~18.4 HC  7.5YRA4/1,4/4 JEEBEHE B oM EIRTLBA
BT 48~ 12.5~18.0 HC  7.5YR5/1,4/4  RERBESE M3, BER  ZIRFLRE
2 fE+ 8 0~18 '16.6~17.4 SIC 7.5YR3/2 LT FIRFLBE
HAeEE  18~30 22.0~23.6 HC 7.5YR4/2 EIR BT Sk B B FIRTFLIE
LEEE 830~50  19.4~22.0 HC 7.5YR5/2,5/6 [EIRBIsE BE X FIRFLIE
DEET 50~ 19.6 HC 7.5YR5/2,5/6 BEIRBIH B R EARFLIA
3 fE+ & 0~15 12.6~15.8 LiC  7.5YR4/2,5/6 iR WOk
H®E 15~25 24.0 SiC  7.5YRA4/1,4/4 EiRBISE B B FHIRFLBE
L@ E 25~45  22.0~22.2 HC 7.5YR5/1,5/6 iRHIsk pii I BIRFLBE
LEBF 45~ 20.0 HC 7.5YR4/3 IR B S 2R B
4 fE+ B 0~16 14.2~14.6 HC  7.5YR4/1,4/6 ERBIS B FIRFLER
HERE 16~29 204 HC  7.5YR4/1,4/4 HRMZ B FIRFLIE
O+ B 29~ 16.6~20.2 HC  7.5YR5/1,4/6 RS BEOR
5 fE+ B 0~18 14.2~17.2 SiC 7.5YR3/2 R
B#E 18~30 19.2~19.6  SIC  7.5YRA4/1,4/4 [JEIRBIHE A OB BIRFLEA
LtfELE  30~45 17.2 HC  7.5YR5/1,5/4 ERHIS B IR FARFLIA
LEBT 45~ 19.4 SiC  7.5YR4/4,5/2 EIRBIH B IR HIRFLEA

JKE No. 6 {5087 L

-4 TIEOHEARKYIEEH

Table 4 Fundamental physical properties of the soils of the research fields

7KH No. B A feLiE e LEEE BT
HE (cm) 0~18 18~32 32~48 48~
No. 1 HAREKE (%) 39.6 28.1 31.6 34.0
EINS IRl (g/cm?) 1.19 1.41 1.38 1.37
BHE 2.62 2.69 2.64 2.65
EX (cm) 0~18 18~30 30~50 50~
No. 2 HEREKE (%) 35.2 28.7 29.2 36.5
BB 1 WHREE (g/cm®) 1.28 1.42 1.40 1.30
HHE 2.54 2.57 2.58 2.67
BPREVTEZEBKEROARE TSI, 1 2) EERER
B2 5, R CHBRERT & 80E 5 A OB KR A KE D fELEREO kS
HEED b REWI EBHOLTH 2, BIRDEBD, TDR it X 2ELRBOBREEKE (v%) ORITHER

LSRRI GRS (BRI ke LTl AR5 ITRT, (2 3 A5 K] & A LK) oakdke
ESFICBEL TV 570, MHAFOBKMEAE . REKICHIKER (RoOEH) <R <, Bk GEHD
Thob, REKBTHEPOMBMEKSLE LTHT TECB-TVW5E, EREIKR] & [E3#5K] -
THTEERRLTY 50 MAE LX) %13 &, BRI O @k Qe )

AT 0% LLE S <, BRI & 2 HkEE S
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Fig. 3 Three phases of soil.
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Table 5 Hydraulic conductivity and macropore range

JKE No. B BKGREL 4 (cm/#) *H%j)/%%
AT KFF TR SR/ K °
=] 2.4x107 8.0x107° 3.0 8.2
No. 1 R E 4.4X107° 2.0%107 2.2 4.6
(B3#3) EBE 1.0x10° 2.1x10°° 4.8 2.1
DEET 5.2%107¢ 1.5X10°¢ 3.5 1.4
e+ B 5.7X1073 1.7x107° 3.4 3.1
No. 2 hEE 2.2X1078 1.1x107° 2.0 3.6
(BB 1) tEk 4.8x107% 2.9%x107° 1.7 2.8
BT 4.0Xx10°¢ 1.3%107° 3.1 2.2
fE L /& 4.1x107* 1.7X107* 2.4 9.1
No. 3 P 1.3x107* 3.4x10°5 3.8 4.0
(& 2) DatEE  5.8x107° 4.9%10°° 1.2 5.5
BT 1.6X107° 1.1x1073 1.5 3.8
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Fig. 5 Volumetric moisture content of soils in the research field No. 2 (Shallow underdrainage).
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Table 6 Basic intake rate

(mm/hr)
7kKH No BEORE RO FERE -
No.1 ®34S5HEIE 23.6 11.1
No. 2 EIEREE 1 26.6 50.1
No. 5 HIEREE 3 47.6 -
No. 4 R R 13.4 —
No. 6 ® R R2 11.9 —

BEELSEHLEEbNh b, £ [EREX] TORARE
i, WFhb/hEWlithy, BEBTICXSM 7 —
7 v— t OBIMPEIKEHSRIFICI » TV 3 T LAV
AL 7o

3)  Hbf

T— YRR PO A —F IR EEEBOBALEROHIE
BRAEK-TIKRT, 3HOHEOFHEETa » b L
170

AKARBER By AKELAE, F575-Pav
NA Vi EORBIBREERBESA LT, HEAEEE
EWEIETH B, B TEOKE I REEMAE T
AT BB, ZOETHESEEELD, ETHEEXET
B, MRS, BORGRM, TEESMH, BUNENT
Ho, ThoDERBERIKAE->-TVWEEVHIT
W3 Lk, 1990),

KB O, fELERE TS, BE 20cm i
ETE—27%RL, HEEONELF—EB-TW 5,
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BEOER S F0EEIC L 2N oRHE, TRE
BEX (>3 A5 K >TEBEX ] OIHTH %5, D
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Bz, zhhi oS bicBEhi b0 L HETE 5,

4) MSEPIKEB X UNKE

FEEH & OBEKEIC>WT, No. 1 KHDE I #7758
Bh S0P K IR IESEN D, BESL, 132
fBAES LTV, No. 2 kHO NEBRIER | 508k
i, BMEINSBELD DB, EFLBETOEHEDH
b5, U LEOBEBOREINKIT, BAOFKERKLE
D EKELAEHR L THk&E N 2 12 bKEHE D,

rei#sxX] & MNEBREX] oXKEREEREN-
8ILTY, BRIEEERIARZIUEFFHIR STV, B
BT EMNE T I A5K] T—60~—-150mV ZRL
BIT~BBITTH 5, £/ [BEBEX] T-30~—-60
mV & TEIFNIX] FOEWVETERHL TED, &E

#hifit 71(kef/om”2)
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Fig.7 Soil bearing ratios of the research
fields.
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Fig. 8 Result of drained water quality.
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Fig. 9 Uunderdrainage discharge from field
with the shallow underdrainage (Field
No. 5).
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