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Table 1 Soil profile of upland field investigated in Khon Kaen,Thailand

Depth from the . . Hardness - .
soil surface Horizon Soil texture R aka method) Soil color Pore Sampling Root
(Ocm) - - -
Horizon of soil Sand SYR4/6 Dlsvturbcd
(lem) deposit . Undisturbed _
. (1)20mm,(2)19mm,(3)19m : Disturbed Only a few
Horizon & Loamy sand m  Average: 19.3mm SYR33 Undisturbed existing
~~~ (Scm)
Horizon of (1)21mm,(2)21mm,(3)23m - Disturbed Almost no
transitional Loamy sand m Average: 21.7mm SYRS/4 Mot existing Undisturbed existing
“““““ (10cm)—"
. (1)23mm,(2)23mm,(3)23m . Disturbed .
Horizon B1 Loamy sand m Average: 23mm SYRS/6 Existing Undisturbed Existing
~~~(38cm,
Horizon Ba Sandy loam (1)2mm,(2)3mm,(3)3mm SYRS/8 Only a little Disturbed Only a few
Average: 2.7mm existing Undisturbed existing
*There were some black humus matters around pore.
Table 2 Physical and chemical properties of soils
. e
Specific Particle size distribution (%) Electric Sodium Calcium
gravity - Coarse Fine Car conductivity concentration concentration
Gravel  "nd  sand it Clay (1 S/cm) (ke/kg) (kekg)
Horizon of soil deposit ~ 2.65 03 19.2 78.1 ) .09 233 1.56x10% 4.64x10”
Horizon A 2.64 02 254 61.7 6.4 6.3 4390 3.04x10° 8.94x10”
Horizon of transitional 2.64 0.3 271 60.5 7.1 4.4 621 6.40x10™ 435x107
Horizon B 2.64 0.2 26.1 633 72 32 107 228x10™ 7.44x10°
Horizen Bz 2.65 0.3 26.5 59.2 82 5.8 678 7.68x10* 1.41x10™

3.2 TFHMCANIESI VI DK

I3y ZICAVWERTE, AV R IR OYEMEE Table 3 IR LT, ft,
HAV vt AR OREAREEXE 3 BEOET I v 7 Z{FR L. Table 4 TRY &£
51 Formula 1~3 & L7z, Formula 3 ®ZEAKMEIL 2.6 X10°(cm/s) TH U, 1.4 X10%(cm/s)B
L0 1.5X10%(cm/s)® Formula 1, 2 2 K& < EE VY . 7 —R > OERA a 25%EREICHM
SHrEAS. MTEBEEES Iy 7 0FEKEREL BB EPHALNERST, £, &
53y OKRSEFFERBRE Fig. 2 ITF LT,
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Table 3 Physical properties of materials mixed

Specific Particle size distribution (%)

gravity Coarse sand Fine sand Silt Clay v
Clay 2.62 0.1 5.1 26.6 68.2
Kaolin soil ~ 2.73 0.1 13.4 65.3 21.2

Carbon 1.52

Table 4 Permeability and mixing ratio among clay, kaolin soil and carbon

Clay " Kaolinsoil Carbon Permeability Dry density

(%) (%) (%) (cm/s) (g/cm?)
Formula 1 55 35 10 1.4X10° 1.41
Formula 2 50 32 18 1.5 X‘ 10°¢ 1.35
Formula 3 46 29 25 ©2.6X107 1.03

33 th THMEDEVAENEBTICTEZ2EEICHT IRy bRER

Pots I, II, I IZ B 2 LEWOE KL, EEAKE, ZXHUEORIKHLE L Figs. 3-5 127
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BEEAYS Iy 7 &BER LKL Pots I, NIRRT HEEAKEIX2 br—VTHDS Pot [ &
rEAERRR N, £/ Fig. 8 TRIND L 5T, HTFEEEIT o7 Pots II, ITITIH
JAEMOESIE Pot | # EEloTe, Ry NERKTRICBIT2HEMWOEFE LHMEIC
BWTbHOH FTERE{T o7 Pots I, IIl B Pot I Z K& EEY, IHICEKREZ IV I T
A {T-o7 Potl IFAEKELEMEICE W TENTN 2.5 %.2.7 & LB - 7= (Figs. 9, 10),
50 BN Ry P ERKTHRIZIBITS Pots I, 11l DHEMH % E L7 Photos. 1, 2 2> L 272
IS, MPOBRNMTEBEREET I v I Lon RO VTR, FICKEET 3
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BRI,

4 ER

KR TIE S A ERALE O HHREE LA EL R M E S5 CTHEEMRREAE L
. MR C R AT 21T 5 T DM TR TR O M AoV THRE L,

5 EEALE 2 vy O EERE R S ER R BB & 7 o TV B BRI BV T, W
R 2T ok, TRESLABENSLEFMIB T, A BOBIEEEN 4390
(uSlem)d, TAV W AREEEECEDONLERELRUELEDO—HE ThHIBERIR

—380—



12 14 3

B 4000(pS/cm)E EEI-TRY | LEEBEENEA TS LHE TE =,
HAEBEICERTEIET I v 7 OMBHCOWTHANERRE, V—R o 0mEkE 25%
BEETICHENSELEE. B TEEA LI I v 7 0B KRB 252 L brol,
BETTEREIToERNy PERIZBWT, #ITERAEII v 7 28BRLERY bC
BT BEEKEIIHREZELTomar be—L% FRIAERRBRE O, ZhixiE S>3
g7 BERLUER Y MCBOT, BRI L 3KFUBIUS U THT A b 0RASEESTbh
Teleb L CERE, ERMTEBRELZToZRY MBI 3HEYOAE RS X T HIRERS
CfTofcaviu—EEREoRIENDL, R—TF 2R B AWM T EBEIIEDET OB
CEZTHD LU TE L, BIHKFEES Iy 7 #BB L Pot HICKT2HEBBELE
<R LIZ, b, Ry FERKE TR, EHORIM TEEALT I v 7 12&HO>NT
BO, FCEKEEI Iy 7BIEEAERTEDLDN TS Z LALLM LR, ZDOTZ L
Pob, EHETBCBVWTHEEI I v IRV ENTHE I ERHESNT,

5. S%ORHE

AR BHIE. & ERACH S OUE LR b S R RE L, T
X7 AGEACE D LA B L Ui A R 0 ok B BT B R FE A 1T L0,
R SIS B TR £ BT 5 b O T RS R OEA L BT 5 L Th 5.
L%, OLEEE-AF (E=—L%) LW TRELHE LEEe0HEREER L S
EHOBE. @UAT %R A VBB EBEEBIC S 5 R I, O =R
M TR B EM ORI & B R, KoV TRET BTFETH B,

6. BIFAX#E

) BELAYLBETREEZESE 202 1E SV E R LT BELESE—
(i) BELAES (1998) ' |

2) & fE—. EETRBOBEICET 2R 1.4 4 BRI KT 3 EEESOfE
AR, EMBRBEFRT 32 (3), pp.177-186 (1994)

—381—



12

14 3

Water tank : : Plant

\

=\ | — 1

21.5cm

Ceramics : Spherical type (Pot II)

Column type (Pot III)

Balance 1

Fig.1 Outline of the pot experiment with subsurface irrigation
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Fig.2 Water holding characteristic curve of ceramics for

subsurface irrigation

—382—



‘Water content, irrigation water and

Water content, irrigation water and

‘Water content, irrigation water and

12 143

100.0
~ WW
E .
§ 100 4
~—~— E
q Dpphs RBR oo In|
E of Saerse Bt ssaeOgRagn patoeIRRRARE CGRRRs
E 1.0 4 A'A D )
&
g
*g 0.1 T T T T 1
% 0 10 20 30 40 50
Days
—e— Water content -- O - - Irrigation water — -&— - Evapotranspiration

Fig.3 Changes in water content, irrigation water and evapotranspiration of

Pot I (control)
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Fig.4 Changes in water content, irrigation water and evapotranspiration of

Pot II (spherical type ceramics)
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Fig.5 Changes in water content, irrigation water and evapotranspiration of

Pot III (column type cerai’nics)
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Fig.6 Changes in irrigation water of each pot
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Fig.7 Changes in evapotranspiration of each pot
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Fig.8 Comparison between plant height of surface irrigation (PotI)
and of subsurface irrigation (Pots II, III)
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Fig.9 Comparison between plant fresh weight of surface irrigation (Pot I)

and of subsurface irrigation (Pots II, III)
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Fig.10 Comparison between plant dry weight of surface irrigation (Pot I)

and of subsurface irrigation (Pots II, III)
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Photo.1 The growth of plant irrigated with spherical type ceramics
(Pot IT)

Photo.2 The growth of plant irrigated with column type ceramics
(Pot IIT)
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Photo.3 Comparison between the roots growth around
spherical type ceramics and column type ceramics
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Study on the Subsurface Irrigation at Salt Affected Soils in
Northeast Region of Thailand

Machito MIHARA*, Shuichi SUGI**, Pumisak INTANON**
Jaturaporn RAKNGAN**, Supaphan THUMMASUWAH**
Janya SANG-ARUN*** and Sukthai PONGPATTANASIRI**
*Faculty of Regional Environment Science, Tokyo University of Agriculture
**Faculty of Agriculture, Natural Resources and Environment, Naresuan University

#**School of Agricultural Technology, Mae Fah Luang University

Summary

The north-east Thailand is in the region of saline soils. The salt components are
transported by the capillary water and accumulated in soil surface. The main reasons of
salinization are the high evaporation from soil surface, a little rainfall, and high ground
water level. Salinization decreases the yield of agricultural products. However the
utilization of agricultural land located in salt affected area becomes important for
increasing the agricultural production in the world. So, there is currently a great
interest in the preventing measures of salinization and the effective methods for
irrigation in salt affected area. This study dealt with the development of ceramics for
subsurface irrigation and the investigation for reducing irrigation amount using ceramics
for subsurface irrigation.

The results showed that the mixing ratio of carbon as 25% enhanced the permeability
of ceramics. The application of ceramics for subsurface irrigation was effective for
reducing evaporation and for decreasing irrigation amount comparing with surface
irrigation method. Additionally, subsurface irrigation system increased the water use by
plant. It was considered that the application of ceramics for subsurface irrigation was

effective for plant growth in salt affected area.
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