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1. BIRE™M

B, MR ECEETIEE TEHBRORERIIIBha 2Bz b T3,
TOXSRER T EMEOBENR HIZED CELL, BHELTRASL O THL
WA EMEIZELR, LPALHER E0SEMARANENES 258, R EELZHE X
SHABHED, COIORMIBEREL CERRAMAERRERTIIEBNLELRSTNS,
FOEHERETEMEEBENICRATIERIMO TREVWEHEIND, B
THEHMBBITCRRERBEICHE TS, RERBREFTICRITIHMERE COE
RIIERC. EBr ST AR ERBICEETIEES, EEKELTLERLTE
EATEEMITHT S, BAKERDRNZD MBI HLZERO)—F 7 %8
BoExT HBEIGRAICHERCERBL EWAERE2Z LJETE®D, £, &4
E Ao L #F A Ko mRE AILERE, BRAM 53%, &RAK 14%, DMl 33%&72
STED, ZHO EDHZEERNEN, LAl 1930 EEEFTEHRAEBEDL 2D KEL,
EHTAINTXROBMATELNZHZARREEL QO TO%, 272 A 0 #Enc
O T HB I LV R BENES, 70 FHTHRERE G 149ETITED LT,
FORRE, TEREILOAKSBENEES LT, B TERBEOBEEEOLO AT EMKE
HEAES AL, TEEBNET L, 200 T HEERMB LSRR EHL
2o TWB, ET-EMDAEEEEZBD AL, BEAKOHEMNAR AR THL, £Z
CTUEORMBEAICIHLT, ZMERIM T OEE T EHRICHES R MEREL,
WTFEGE AT LADE NI BEAERBEORRICETAEROMELIToI,
TR 12 FECBOTIEH TEERA IV 2BEL CRyMNITOED S ZRE
TN BRIV /BN EBD BRI OEDREO RICBWTAHER THHZ L2 A L)
WU, R 13 EEICIIUTOEY, TEEENOOREEDO B ICEVEK L
BE2MAICERLEERBSN TRV TF T E i&Tfm‘?‘lm@%“‘rﬁ%ﬁ%&?‘%/ﬁT
FREANDE NNV TRELE,
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INLOFRBELBLC, M THEE AT LA0E NI AERE T BHIICBITS
BEAERBEOEERKIZOVTHRIL,
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2. IRAE

2.1 RILFUTIZKDEKERDIMFHRICETINTLEER

Fig.1 2RI, vV F U7k at T EAK EF oMz REF 2720, B5
LEBREIT o7, FRBIETAAE 0.048 mm~0.270mm DA EDEZHNE 10cm DA

ICE BB E 1.24~1.26g/cm’e CHRELZ, FEHTLAE VT T2 B2 0

column I, A, B T</NVF 795 column I, E=— LV T=/LF 755 column 1l TH
Do VI VNI T E AV, FHTLDHEEDIS 46cm ?“éﬁi‘i{ﬁ?mﬁ&fiéb "iﬁ
BT 290~307mS/m @ NaCl &iEZEHEAR L. 15 43, 60 43, 420 43, 1,440 &I
EOWSIVLEEHEIL T, BKERBIV EC(EClzs)%{E‘JELKO t,a:;a\ AERTIX
HETZ2ANWTHERNODEREZ(RESET,
2.2 DAFHRREAIIZEDEKERZOEMRDRIZETIHTLRER

‘/“zr?ﬂ%xéwﬂzi_ﬂf WCEDEAK EFDEBDREZRRDED, ITLEREToT,
21 ICBITAHTLEREFRMBED AR ELIREE 1.22~1.28 g/cm® THREL ., #
i:1Y0p) /21‘7‘5?7\57/(/1/%i&i'%@i0 20cm BEICHEER LU column V &, P THREA )L
ZIER U2\ column IVE R ELT- (Fig.2), SHICTE 12 FEEIZE L= AR B AT 78

T MEYEBT KBTI IR B THo72D T, RFEDOETIvrE izt T #
BEETICRBITAVFTEAZANNCL DM TR EFOER 2 RIZOWNTHFAT,
MEBINFTARVBOPFHTIAIA N HERERLD 20cm ESIZHEFEL, #ERE LD
10cm BRSIWCH TEBERAOKREEIIvI/2BRLT-HT L% 4 column VI, column
VII &7z, EATLOHMBEREMNDS 46cm RS ZH T 7K EEL T299~301 mS/m ? NaCl
B E~V Ay N I THBTHEELIC, ERTEETIv 7D bIE AT KIZEAHT
L R CiTo7z, SR EREL TH TEBEOL DI T L EER (column VIID &
Folee HHTLERTIZ LG 4. 60 43, 420 43, 1,440 HHEIC—EDRS LY L EEH
BT, &7 IV EC(EC, ) 2B ELE,

3. IEHER

3.1 JILFUTIZLBEKREROIMHEEICET NI LEER

Figs. 4~T ZRLTZENC, NV F o7 & & 72037 Column [ & A B TV F o
L7= column I Tl NaCl IR O AR BILA LD 15 B R SIZBWT, I T KE L
20cm BEICEBETEKIE BC(EC,,) M KL, —F, E=— LTIV FUID
column MHZRBWTIE, T RKEEY 10cm BELL T THE K EE BEC(EC,,5) 2 ¥ RL72

IZBE 72279307 (Figs. 8, 9), LAL, NaCl RO BEAEBIEALYD 1,440 BB R T
ETDHTAIIZ iob\fi@ﬁifmkttk EC(EC,) A KLz, LIeDS> TARERSEMF
TR~ AFUAICE B THEA EFOMFIBERRONT, v~V F 7 0F EIZHE
HHd 1,440 & ﬁuzé I T EARPN#EBRAEET EH T80T,
3.3 DAFHFRAANIZEDPBEKEEOEMMEICETHIHSLER

Figs. 10, 11 2R LR, VA THIFAZANEZBE LA column [V IZBWTIE
NaCl KR OBEAE B AL 1,440 /0 #RE K R G, #I T /K @25 38.3cm ﬁéif@a
A& EC(EC,s) M RLTZ, —F ., D /zLTﬂezéw/v%tE %72 column V ﬂi
NaCl KEEDOEAEFIALD 1,440 BB RIZBVWTH, VAT FREANZHEE

-384-



13 I 15 3

FEFTLD EEIC BT AE K LEEC (BC, o) iHIEE AL BILH Rbiven o7 (Figs. 12,
13), ZOZEnD, BOVFTERAIANMTH T AKEARD EROEMICHRDEHDIZL
Bl

T EEEE TR TRBIOFT Ay DVFTHRAIANZBRLIAT AR
1F 34 7kt EC(EC,,,) D BB ZE (L% Figs. 14~17 IZRLTZ, FORR,. FAmrOY
FFRREANTIE 420 S5 ERBEE KU, VAT FAAANE AT T KELY 33.3cm
E X T BN TE KLY EC(BC, ) AL, Zivid, #i FHEEIC LD EL BN KD
T Ak b7k BB R EEEIT 20 | MRS Ko CHE T K PRSP VAT FAZAN
PBBLTERLZOEHEETE,

4. £&EOH

AFETIwAF LA IB T EA EFOMBIZR, VA TFAIANVOERIZ
IAEAK EREOEM B RIZONVWTHTILEREERL . THhEDEREZELCH T E
ié}‘ﬁ“/X?L\@iﬁNcotéiﬁiEifiiﬂiﬁm:}aﬁé%%Eﬁfﬁfﬁw{%‘@ﬁ%ﬂowffﬁ
L7z,

T VF AT L B EROMEIS REFIHTLERTHE, NaCl KEED
M BEEAEY 1,440 AR R T, ATOHTIMIBNTHERETEAKELE EC
(EC,,) MR LTz, -\ AEBREHET TRV F U ICEIAHTEK EFOM
SRR RN, A F 7 OFECEDLT 1,440 A ERBBITIT H T R KOS HE
EEMEETLERETAHILRDIDT,

9%?#2&4’»@@.%&“&:&5%*J:?Wﬁ&ﬁb??ﬁ%%?}ﬁ&éﬁ?A%Eﬁf‘&i\ fiH10)
Vﬂ'?ﬂ%x54/vﬁ§i’ﬁ?iﬁ7kb:i5ﬁ6%%tﬁwﬁﬁﬁcliﬁ%%'@%oto F7- T
?@E%@T&:n‘o‘b\T%/rtz*/w:)z“%ﬂ?x&/r/wzﬂ%&bfcﬁil\S%Eﬁﬂi\ R LS
FNAELT-EH K H T RKEKBEHITERIZRD, PR Lo T T KR OE S
NOFTERZANEBBLT LR LU, T EELOMAL DB TIATFA
FAN I BEK FROEN DR RHTIHE . BRLERICLIOED KDFEAEE
B #i FHEATOESDIEEEHSILNEELELLND,

5. S®#OFRE

T AT LDOEEIZBNT, < VFU e kA Tk LR OB 2 RIT
BONihotond, Vﬁ%#x&%sziﬁ%ﬂii&T?Eiﬁ}ﬁk%ﬁifé\bﬁf:%é\b:jsb\f%\
BRI LB E KD R ERTIE, HTEAD EFEEEL, e £ F % 8
BTEHLHM T,

A KBIERFRREICESE, WS AT LEVFTERIANED RS E
i FEER AR RIABRLHORMICEAL. RIEITHOZENEETDH
Be

6. BIEXE
U%%i*?%\%ﬂtid<b%ﬁ%bf—%ﬁi@#—\(w%)
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_10cm, I :Bared (Figs. 4, 5)
i 44_ Soil surface I : Mulching with A, layer (Figs. 6, 7)

b d 1 I : Mulching with vinyl sheet (Figs. 8, 9)
p dq ‘

] C ¢ Sampling point

3 P 1<

O | P q ¢

< A 4 ¢
] q ¢

7 VP q ¢ e ﬁ* .

Column filled with soil Water tank with solution of NaCl
(quartz sand, od:1.22~1.28 gfem’) . (299~301 mS/m)

Fig. 1 Outline of the column experiment

IV :No geo-textile (Figs. 10, 11)

Soil surface V . Cotton geo-textile (Figs. 12,
7
A
= g
Q [
Ne) (o8
<+ N
V X
[ NG
Column filled with soil Water tank with solution of NaCl

(quartz sand, 0 d: 1.24~1.26 g/em®) (290~307 mS/m)

Fig.2 Outline of the column experiment with geo-textile
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Ceramics for subsurface irrigation

0 VI: Cotton geo-textile (Figs. 14, 15)
cr
Soil surface [ n§ VII : Nylon geo-textile (Figs. 16, 17)
oY
.~ ; b © d 4—] Sampling point
Water tank f"_ _"64_
CENERD
<+ < P S 9« . .
b Q| q<¢ Sampling point
vV V [ v i
HINECL .
Column filled with soil Water tank with solution of NaCl

(quartz sand, o d: 1.24~1.26 g/em’) (290~307 mS/m)

Fig. 3 Outline of the column experiment with geo-textile and subsurface irrigation
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Height from groundwater level (cm)

10 < \
T Al
i
O L | v L] L L] O LE L]
0 10 20 30 40 50 0 10 20 30
Water content (%) EC (mS/m)

Fig. 4 Changes in water content with time ~ Fig. 5 Changes in electric conductivity with time
(Column I : bared) (Column I : bared)
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m_ww_ ewm mem w8560 (min) G- 60 (min)
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Water content (%) EC (mS/m)

Fig. 6 Changes in water content with time
(Column IT : Ay layer mulching)

30 Vinyl mulching ~ —¢—15 (min)
- ..__._‘;?_ oY ol 60 (min)
E 40 AN — - & - =420 (min)
= 2n ‘
o N4 —-B— - (440 (min)
2 ‘#
g 30 :
E A
: §
2 a}
Zb 20 < ARY
5 4 Dg}
5 .
'5:3 10 < %\
-/ ‘l\\
B
O L] L L] L) L}
0 10 20 30 40 50

Water content (%)

Fig. 8 Changes in water content with time
(Column III : vinyl mulching)

Fig. 7 Changes in electric conductivity with time

(Column IT : Ay layer mulching)

50

Vinyl mulching —o— 15 (min)
2 ...0--- 60 (min)
— - & - — 420 (min)
— - E—- 1440 (min)

Height from groundwater level (cm)

EC (mS/m)

Fig. 9 Changes in electric conductivity with time
(Column 11T : vinyl mulching)
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30 1 —e——15 (min) 30 1 ———15 (min)
- ____________§91.1_s_u_r_fz_lce .-.m--- 60 (min) Soil surface .. _.g... g0 (min)
40 "‘\-\\_.ﬂ — -0 - — 420 (min) —- 0 - =420 (min)
RN \ —-8—- 1440 (min) — .B—- 1440 (min)

Height from groundwater level (cm)
Height from groundwater level (cm)

0 L] L] L L} 0
0 10 20 30 40 0 10 20 30
‘Water content (%) EC (mS/m)
Fig. 10 Changes in water content with time  Fig. 11 Changes in electric conductivity with time
(Column IV : no geo-textile) (Column IV : no geo-textile)

50 « —o—15 (min) 50 4 ——o—15 (min)

o _______Soilsurface . 40 (min) o _____Soilsurface ...g... 60 (min)
40 — .0 - =420 (min) 40 < — -0 -~ 420 (min)

—.o—- 1440 (min) —-O—- 1440 (min)
30 b AN 30 4 \
™~ Geo-textile (cotton) o Nwo._._.Geotextile (cotton)

=

20 4

10 <

Height from groundwater level (cm)
Height from groundwater level (cm)

0 L L L L O v L L
0 10 20 30 40 0 10 20 30
Water content (%) EC (mS/m)

Fig. 12 Changes in water content with time Fig. 13 Changes in electric conductivity with time
(Column V : geo-textile (cotton)) (Column V : geo-textile (cotton))
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Soil surface
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Fig. 14 Changes in water content with time
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Height from groundwater level (cm)

(Column VI : geo-textile (cotton) and

subsurface irrigation)
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\\\\ — -0 - =420 (min)
Q a — -O—- 1440 (min)

10

20
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30

.16 Changes in water content with time

(Column VII : geo-textile (nylon) and
subsurface irrigation)
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Fig. 15 Changes in electric conductivity with time

(Column VI : geo-textile (cotton) and
subsurface irrigation)
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Fig. 17 Changes in erectric conductivity with time
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50 « . 50 1 15 (mi
Soil surface o— 15 (min) o ___Soil surface (rm‘n)
.-.m--- 60 (min) ---B--- 60 (min)
E ~-0.-420 (min) E — - © - = 420 (min)
3z —.O-- 1440 (min) B — .B—- 1440 (min)
B 3
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< I
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k= E
3 =1
[e] o
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5 5
Q Q
= o=
0 v v L] L] O LJ L] L
10 20 30 0 10 20 30
Water content (%) EC (mS/m)
Fig. 18 Changes in water content with time Fig. 19 Changes in electric conductivity with time
(Column VIIIL : only subsurface irrigation) (Column VIII : only subsurface irrigation)
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Summary

Salt affected soils are in northeast region in Thailand. 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 groundwater 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. The objective of this study is to consider
the effects of mulching and geo-textile on the control of capillary water rise of salt
groundwater. Therefore, several column experiments were conducted.

The results showed that A, layer mulching and vinyl mulching were not
effective for decreasing capillary water rise in this experiment. And geo-textiles of
cotton and nylon were effective for controlling capillary water rise of salt groundwater.
However, EC,;5 increased at upper point of nylon geo-textile after 420 minutes passed
under subsurface irrigation. It was considered that sodium diffused in the column

under saturated condition through geo-textile.
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