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Effect of Sodium Bentonite on Acid Sulfate Soil Chemical Property of Fish Pond Base
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Abstract

The objective of this research was to study the effects of Na-bentonite on the chemical properties of
fishpond base acid sulfate soil. The study was conducted in the Ongkharak soil series (Ok) at Tamai subdistrict,
Rachasan district, Chachoengsao province. Soil samples were collected at a soil depth of 40-130 cm from the soil
surface to determine soil properties before starting the experiment. Twelve fishponds with the dimensions of width
x length x depth of 3x3x1.5 m°® were used in the research. The experiment was of randomized complete block design
(RCBD), with 4 treatments and 3 replications. The treatments were 1) control (T1), 2) Na-bentonite 440 g : soil 1,000 g
(T2-BT), 3) dolomite 10 g : soil 1,000 g (T3-DL) and 4) a half of T2 and T3 (T4-BT+DL). The collection of soil samples
at the fishpond bases was performed in weeks 1, 2, 6, and 12 after feeding. The results revealed that T2-BT
produced the highest soil pH at week 12 with a value of 6.32. Conversely, T1 produced the lowest soil pH with
values of 3.55, 3.34, 3.92, and 4.17 at 1, 2, 6, and 12 weeks after feeding, respectively. However, the electrical
conductivity (EC 1:5) for all treatments was not significantly different and tended to decrease with time. With respect

to the soil chemical properties of fishpond base after fish harvesting (week 12), it was found that whereas T2 had
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the significantly highest exchangeable Na, Ca, Mg and K (13.63, 11.26, 21.67 and 0.87 cmol_ kg'j, respectively),
and included were SAR (31.15), and ESP (39.58%), it also had the significantly lowest extractable Al (2.33 cmol, kg’*)
and Al saturation (0.05%). T1, in contrast, had the significantly highest extractable Al (1,293.05 cmol, kg™') and Al
saturation (49.79%). Therefore, the use of Na-Bentonite can improve the chemical properties of fishpond base acid
sulfate soil by raising soil pH, reducing soil acidity, and aluminum toxicity, but may cause an increase in the Na

content of the soil.

Keywords: acid sulfate soil, sodium bentonite, lime requirement, fish pond base
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Table 1 Chemical properties of sodium bentonite and dolomite.

Chemical properties Na-bentonite Dolomite
pH (1:10 H,0) 9.54 8.85
EC (1:5) (dSm™) 0.82 0.85
Exch Ca (cmol_kg") 1.68 1.71
Exch Mg (cmol, kg™) 2.17 0.10
Exch K (cmol_kg™) 0.52 0.001
Exch Na (cmol, kg™ 3.60 0.31
CEC (cmol_kg™) 71.20 2.00
CCE (%) 19.24 100.21
ESP (%) 6,983 10
SAR 287 0.32

'JNLLNum?‘Vlm@ﬂ\‘iLLUU@:N@NUmimiﬂﬂﬂéluuﬁﬂﬂ (Randomized Complete Block Design, RCBD) MU 3 ‘ET;’W
7l 4 rfumaaessiiine

Fiasui 1 lallddanuiuslsadu (T1)

Ui 2 ldlnieaune lussasn 440 nfusefu 1,000 N3 (T2-BT)

#n5uT 3 161018 lus8man 10 niusedu 1,000 niu (T3-DL)

F5uT 4 e lmAesune lusaniula el WdndauAsaTies T2 uas T3 (T4-BT+DL)

Inednsnsldlnaesiuunalus (T2-BT) AMWIMAINNNIIATIZYAN pH buffering capacity (pHBC) 189A1
(Aitken and Moodly, 1994; Chittamart et al., 2018) uazsunnslalaluslaludne 1.5 win anArausaInisueshu
TemslalataluslifernidunisuBanion indemume lusfisaguilldily vanismeyenaaesaun 3x3 wns
dn 1.5 wAs Swnunoma 12 Ue Mhufigpainderidde Imﬂm\mmq‘i_ifa%ﬁ’]mmmémﬁnmn‘ﬁuﬂﬂﬂi:mm
50 wuRmms wdatnanasulisesananingldinae HelfauRuuelszann 2 zﬁ“ﬂm‘w’(Lﬁ@iﬁlﬁmﬂ@ﬁ?mﬂ@ﬂ%mﬁu
gaaudtnlss) uantnAusanatananulnAesuune uiiaslnla lusensmdiunuasunimaaeslfidniu wdainmu
Auguudamaniundulinaudaseslimmuan (@i’w@mﬂ’]mmﬁulﬁmwﬁ@mﬁw&n) u@”@mn&uﬁﬂmimmuwmmﬁﬂ
Waehau (PE) aeluiie mLfﬁuu‘?mmﬂ@Nﬂﬂﬁ%ﬁ’ﬁﬁmmmuﬁuﬁuf@ammmﬁ Vet n31Jui PE NaanHANTENL
ga9nsnanAUdIuinstiauazinldRY FnaiFa D5 uasinmsiaeatannem uszezinan 12 diland

ﬁmmﬁuﬁa@ﬂwau'ﬁuﬂ@nnﬂﬂﬁLLﬁ’\iLLﬁqri@umim@u LASUAINAN (Eu‘ﬁuﬁ@ 130 LIURAWAT) AINNNAL
nnmaansludilnni 1,2, 6 WAy 12 eRaRLN L AsuaqA pH (1:1 H,0) uaze EC (1:5 H,0) Wazyns
AT LHRNTRAUNNIUARIDIFAIDHNAUNRINITNAAD (ﬁﬂmﬁ‘?‘i 12) leun Panouuanuanilasuld  snsndou



14 NIANTNHATNIZABNNAN 2564 : 39 (1) : 11 - 21

ﬂq?mﬁsﬁﬂtsﬂlﬁﬂﬂ 'ﬂ[ﬁl’a"]’a"ﬂﬂ@""ﬂmLmﬂuLL@ﬂLﬂ@ﬂﬂm ﬂ']ﬂ’]?uqiwﬁqﬂ@\ﬁmq?@”@qﬂwmﬂﬂ@’]ﬂﬁu'ﬂﬂmqm')ﬂuq (ECe) AITN]
LL@ﬂLﬂ@ﬂuLLﬁﬁliﬂﬂﬂu ﬂ?NqMﬂiﬁﬂﬂﬂmiﬁ ﬂ?NqMLﬁﬂﬂLL@”@”ﬂNuNW@ﬂﬁiﬁ @ﬁl?q?'ﬂﬂ@ ﬂqu@NmQ@”@NuN ’]Lﬂ?flvﬁ
AMLLlssunneadA (analysis of variance) LieMNAN F-test wiaaruBaLfauauuAnseesAnaaelneld
DMRT (Duncan’s Multiple Range Tests) firzduALIdasiu 95% %uiﬂ

NANISANHILAZIANTOL

HANISIATIEUANLAURIAUNDUNARD

mmmmﬁme:ﬁmu“ﬁmqﬂ?zmﬂmmﬁumm*m:?ﬁ’l%ﬁnm (Table 2) Auaradupuwmlantunseaua
(silty clay) AuRAN pH 3.05 ilunsaguussnnn JAnslaidn (EC) (1:5 H,0) windu 1.25 wdduudsaiuns
annduwidanfueuluaueyluszdugann (520 wefisud) lnsluudaduideas Buauazilauwidedaggs
%Qﬁﬂiﬂ@‘uLﬂué’ﬁmumnLLmﬁm’mmmm‘lummmsﬁ”ume"l,fafafaummﬁmfnuﬁ’ffmmurfifamil,ﬂﬁaul.l,ﬂmﬁLfamiﬁﬁ
(mmwwﬂmmmﬂﬁwqwm 2544) FavhuRuTvnn9AnEN (Aud) m@mﬂumﬂmmmﬂummummwammuwL@m
mmmﬂmwu snm'ammmrmmmmmmmaﬂummmu (LR) Geflenwintu 2,198 Alansusiels douiBunniuaa@es
(Exch. Ca) LL@JWLLMLsmummmﬂ@ﬂu”l,m Exch. K) ‘luﬂufagblmmum LANVNAL 1.68 WA 0.52 WUALNAFRANIANTN
AINAIAL WANLTNNUNNTT@eN (Exch. Mg) walmAennanlasuld (Exch. Na) g luseAuge (2.17 uar 3.60
wuAlnasentanin Aua1AL) Lﬁ@qmﬂ{mqﬁuﬁﬁLﬁmﬁmﬂum:ﬂfauwumm enznawiinsesdUsunnitniiand
uanitlaauld (Keren, 2000; Haviin et al., 2005) Paununsafiariald (EA) freslussaufiqeun (49 wufluasie
Alaniu) mm’mmmﬂLﬂ?}lﬂmmmiﬂmu (CEC) HAnag/luszitigannn (35.50 lumtuasiailaniy) nouvaniadald
(Extr. Fe) Tuiuatluszdus (0.36 wiluasienlaniy) Wunmergfiiiasals (Extr. A) luhneslusziugs (34.47
\uR lNasanlaniy) %’ﬂﬂ@:mm@luﬁwm@zqﬁﬁﬂuﬁu fAwviniy 81.22 ulafisusl anwnsnldvinunemonuiduiie
ﬂm\a@z@.ﬁﬁuiﬁuﬂuﬁﬁﬂdﬁmﬂ%@:qﬁﬁuﬁ'LL@ﬂLﬂﬁlﬂuiﬁ’fLWm@fjmﬁm (Kamprath, 1984) @uiusmnsndonlzifen
fuanuaeuld (SAR) ludut wuinAufidadaumsgedulniesedlusydusuasbidufiudulein uasfiBunn
Sarazlnieuuanuaeuls EsP) eglusziuilddusunmeisunmeaindes

Table 2 Soil properties of Ongkharak soil series before the experiment.

Soil properties Value Interpretation
Soil texture Silty clay -

pH (1:1 H,0) 3.05 Ultra acid
EC (1:5H,0) (dSm™) 1.25 -
Organic carbon (%) 5.29 Very high
LR (kg CaCO, rai”) 2,198 -
Exch. Ca (cmol, kg™ 1.68 Very low
Exch. Mg (cmol, kg™ 2.17 Moderate
Exch. K (cmol_kg™) 0.52 Moderate
Exch. Na (cmol, kg™ 3.60 Very high
EA (cmol,_ kg™ 49 Very high
CEC (cmol, kg™) 35.50 Very high
Extr. Fe (cmol, kg’1) 0.36 Low
Extr. Al (cmol_kg™) 34.47 High

% Al saturation (%) 81.22 -
SAR 9.20 Saline soil

ESP (%) 10.15 None to slight
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Soil pH (1:1 H,0) EC (1:5 H,0)

dS m?

O R N W A UI O N ®

Week 0 Week 1 Week 2 Week 6 Week 12 Week 0 Week 1 Week 2 Week 6 Week 12
OT1[Control] @T2[BT] ®T3[DL] MT4[BT1+DL]

(a) (b)
Figure 1 Soil pH (1:1 H,0) (a) and electrical conductivity (EC 1:5 H,0) (b) of the fish pond bases soils during

the experiment. The values with the same letter above the bars are not significantly different at 5% level by
DMRT.

Sunauuaruanidasuls (exchangeable bases)
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21.67, 21.62 uay 19.81 Lrufluasanlanin aua1AU T9gendn T1 AdA Wiy 7.23 wuRluasanlansy ated
WadATUNNANR (Figure 2c)

s ladlmpaniunelus waslnlaluddanalipuiiFunulamon wunilday uaziaamanivanaswlaian

I o o A a - e = a A = I

gandnsnfumauan Wesannlmausuunalusd uavlalalusiansdsznavvesnpon wwntidon uazueasidanegly
Thsaf1a dAmitlnnesuue luiluanaresiuazuanlessusing o Wu Na’, Ca™, Mg™, H', K* uaz Li" azunsnix
o o e = X \ o § v aAa o H ”
dnldgeduagiianalumay (internal surface) ldlaedne vinlilAunRagaduluanazesiwazwan laaanlduin
Wagnavanasdana WllTunuweanlesaugniantasteaninainianaing asdeanaliliBunlsnaugniantdes
aanN1aIniAeassreian (mmnm@ﬂ‘mmﬁmﬂﬁﬁﬁmm 2544; Chittamart et al., 2018) muﬁmmwnmi‘ld‘l}mﬁﬂu
L‘]_ILWI’BVL‘L!M LLZ\]“’I@IZ\]VLNWﬁ\mq%mﬂuﬂﬁdﬂumuﬂﬁ‘mLLZ\]')‘V]ﬂMWLANWL’ﬂ“ﬁZN’IM Lufamwvammmumummu wazag/luseal
Funzay fdealiuraBauazaiteanuinuniu (Weil and Brady, 2017) Lmvmmmimﬂummmumm
”Luumi‘lmmﬂiuﬂmmuuﬂ?mm‘l}mﬂwLL@mLﬂ@ﬂuimﬂuivmwmmﬂLﬂjuﬂu Lummﬂfamwmmmmmummmﬂu
mumm@uwunmmmmﬂummaﬂ (van Breemen, 1993; Dent and Pons, 1995; Pant and Reddy, 2001) a1 liwu
FunalnpentasuuniidasfivandasulalBunainanldan

) = = P [y a o o ol ! a P

douBunainmadennuandasulaaesfundanimeass (AU 12) wudnUSunainunad@ennuan-

o

wasuldues T2-BT uaz T3-DL HAgegaiilanfsauniieuiy T1 etefitadAnyneada Tnadawindy 0.87 waz 0.80

wuRluasenlaniu mua1ay wildians1seenedauiy T4-BT+DL ARAWINTL 0.74 wiudinasenlansu uaslu T1
ﬁmﬁ@mﬁ'm IneiiAwingy 0.59 wuRluasenlansy (Figure 2d)

mﬂmmﬂmﬂmmuwmmq I mm‘lmmuuﬂ?mm‘lﬁwmesnwmmmﬂ@mimmmqummu e Beniey
ﬂumuﬂ@uwm@m LummmmmwL@mmmummwu LL@y‘ﬂﬁllu?vaV]Lmﬁv@m@\‘i?ﬁ\‘iN@ImWLLVl@LGHEm@u@’]El@@ﬂN’W
qumrmu (Weil and Brady, 2017)
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Figure 2 Exchangeable bases of the fish pond base soils after fish harvested (week12). The values with the same

letter above the bars are not significantly different at 5% level by DMRT.
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ansrdunsaadulaifan  (SAR) snsdanaslafanuanilasuls  (ESP) uwazAnisunlnwaas

asazanefiainanaufianiasaeii (ECe)

nsldtmResume s Talalust wastmenumelusEaniulalalus lunsusuanmanitutedeaan
deuasie SAR uaz ESP uandld Figure 3a uaz 3b wudn T2-BT fAgugnileiSauiiuuiusmiumaaesauesine]
edn Aty eana InalA1indu 39.58 uaz 31.15 wafidusl muatal €1msl T4-BT+DL JAn9asasun InadaAwiniy
28.27 U 18.93 wWafifus Audnsu waz T3-DL Senliuansneiuneadinnu T1 ilesann ESP fningaiuuaziin
wnnanenay 15 Ynensunimaaes anadena liidunulsanls

melalmisuumeluifeethadeadaaliniul SAR flangege desannindeumelusiansszney
Tnpsnaglulnssadaaasian Lﬁlﬂqﬂmmﬁqmm@‘lﬁﬁﬂ?‘mmiﬁnLﬁﬂugﬂﬂ@mﬂ@i@m@ﬂmmnim@mﬁ%‘u@ﬁm WA
fidpdnumnnninuaadunuazunniideainld SAR fldrge ilesaindn SAR °u'a<1auﬁm’mﬁuﬁuﬁﬁuﬁmmwm
wasleaautiiasing o luszuudu Ineenizlnfen waaien wazunntddan (nyae Usswgfossy, 2528) Fafumsd
Auilen SAR gefiaempdesiuliunatnifanfiuaniaeuldiedldgedas ﬂmmiwmummmummhLmﬂummmﬂ@ﬂﬂm
snninunadenuazusniideniuanilaeuld fazdaald SAR uay ESP Q\ruu SleiSeuifieuiuAiinsziasiiu
AAUNINARD

nsldtmiasiunelus Talalus warlodasuunelusEauulntalus Tunisfuanmauiutedean
Liflasiann ECe AuANANNTUNNIATA (Figure 3c) agnalsfimu T2-BT ﬁm@;aqmﬁ'mﬂ?ﬂmﬁﬁuﬁu T1, T3-DL waz
T4-BT+DL laeiflAnniy 5.79, 3.32, 4.66 uax 3.85 Wnddluudsaiuns Auaisw

nslddasuiyeauaiianing 1 lidwarern ECe saiasanauiRreshudaauiien ECe Aaudraguvite
ApuAULEAN Lﬁ@qmﬂawqﬁwmﬁu@ﬁmqﬁuﬁﬁLﬁmLﬂuﬁumzﬂﬂuﬁmmmmﬂﬂuﬁﬁﬂé@ﬂ (van Breemen, 1993; Dent and
Pons, 1995; Pant and Reddy, 2001) aaienaaiugesiu siavesiewsss sziininlimu WazNANITNT BN EElAaE
(Szabolcs, 1989; Gupta and Abrol, 1990)
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Figure 3 SAR, ESP and ECe of the fish pond base soils after fish harvested (week12). The values with the same

letter above the bars are not significantly different at 5% level by DMRT.
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ﬂ%ﬂu‘iLL@ﬂLﬂgﬁluLLﬂﬂﬂﬂﬂu (CEC) wazBanunsafianals (EA)
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PUIADUNIATDIADARDEIS uazusTiuneAsznay (Tisdale et al., 1993; Bayer et al., 2001; Weil and Brady, 2017)
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Figure 4 CEC and EA of the fish pond base soils after fish harvested (week12). The values with the same letter

above the bars are not significantly different at 5% level by DMRT.

mslimAe el Wlalus wastnAemmmeluandulalalus lunnslfuanmaniuyeidealan
LifuarenisinlsBunnnsefiuaniaeulduansnsmiesna (Figure 4b) atinalsfinnu T1 fiBunaunaafuanidssld
499qn (28.33 Lrumluasianianiy) HenBeufeuiusiunaaesa Lummﬂm?mmzﬁwalmvmumwmmwmwu
FaunaNannsIannn AN LT T sneulugnniiaudai slnendluRuiinAfiesanasin WA A i

q

e

>

muzgq'%u fesenndesiuauifaaes Patrick and Wyatt (1964) uas Yamane (1985) Lﬁmmﬂﬁmmmnﬁwmﬂiz&;
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WBanaunaniianale (extractable Fe)
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YDILT AT Mdﬁ“‘ﬂﬂ%‘ﬁﬁﬂﬂﬂmmﬂ?ﬂlﬂuﬂit'ﬂ (Ponnamperuma and Solivas, 1981)
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Figure 5 Extractable Fe and Al and Al saturation of the fish pond base soils after fish harvested (week12). The values

with the same letter above the bars are not significantly different at 5% level by DMRT.
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s lfergliuanansnazansuazuannszanseglunuldluliinnmn (@u @adiusunl, 2550; van Breemen,
1976; Dent and Pons, 1995; Fanning, 2006; Kawahigashi et al., 2012) Wiagaasauduiadandnlunisasuaugiluay
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