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Effect of Limestone and Drainage on Ameliorate Acidity, Salinity and Toxicity of
Aluminum, Iron and Manganese in Acid Sulfate Soil
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Abstract

Submergence and fiming can ameliorate the acidity and toxicity of aluminum (A0, iron {Fe) and
manganese (Mn)in acid sulfate soil. But, salinity accumulation in acid sulfate soil from seawater
intrusion becomes a problem in tampon Nong Suea, Thanyaburi district, Pathum Thani province.
Drainage may reduce salinity in the soil. The objective of this experiment was to study the effect of
liming and drainage on amelioration of acidity, toxicity of Al, Fe and Mn including salinity in acid sulfate
soll. The incubation experiment was conducted in a greenhouse with 3 treatment 4 replications for 56
days. The treatments consisted of i} control (no liming), ii) applied limestone at the rate of 2.64 ton/rai
and iii} applied limestone at the rate of 3.36 ton/rai. All treatments were submerged and drained every 2
weeks. Soil samples were collected at 0, 3, 5, 7, 14, 21, 35, 42, 49 and 56 days after incubation, and
analyzed soil pH, electric conductivity, iron, manganese and aluminum toxicily. The results showed that
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submergence and drainage decreased the electric conductivity, iron and manganese toxicity, but they
were still being in the toxic range. However, it's could nat decrease the acidity and Al toxicity from the
soil. Both of limestone application rates neutralized soil acidity to neutral and it is resulting in decreased

aluminum content, but iron and manganese contents were still being in the toxic range.
Keywords: acid sulfate soil, limestone, drainage, salinity, element toxicity
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Table 1 Soil properties before incubation.

Characteristic Value
pH 3.7
ECe (mS/cm) 3.94
Organic mater (g/100 g) 3.80
Total N (g/M100 g) 0.21
Available P (mg/kg) 1.14
Exchangeatle K {mg/kg) 254
Extractable Al {mg/kg) 7,063
Extractable Fe {g/kg) 31.82
Extractable Mn {mg/kg) 41
Exchangeable Na {mg/kg) 167
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Figure 1 Changes of pH during incubation period. (*Significant differences (P<0.05) between
treatment at the same day of incubation. O Indicate drainage at 14, 28 and 42 days.)
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Figure 2 Changes of electric conductivity (EC) during incubation period. (* Significant differences

(P<0.05) between treatment at the same day of incubation. O indicate drainage at 14,
28 and 42 days.)
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Figure 3 Changes of aluminum during incubation period. (* Significant differences (P<0.05) between
treatment at the same day of incubation. O indicate drainage at 14, 28 and 42 days.
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Figure 4 Changes of iron (a) and manganese (b)during incubation period. (* Significant
differences (P<0.05) between treatment at the same day of incubation. O Indicate
drainage at 14, 28 and 42 days.
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In vitro Effect of Crude Extracts of Limnophila aromatica (Lam.) Merr. against Plant
Pathogenic Fungi Causing Diseases on Cereal Plants
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Abstract

This research investigated the efficacy of three concentrations (10000, 20000 and
30000 ppm) of aqueous extract, 50 and 95% ethancl extracts of rice paddy herb (Limnophila
aromatica (Lam.} Merr.) against myceifial growth and spore germination of fungi causing
diseases on cereal plants. Tested fungi were 2 isolates of Curvularia sp., 1 isolate of Fusarium
sp., Rhizoctonia sp. and Nigrospora sp. Regard to antifungal activity of rice paddy herb tested
on poisoned food assay at 7 DAI, 50% ethanol crude extract exhibited the highest efficacy in
inhibiting mycelial growth of the 2 isolates of Curvulfaria spp. and the isoiate of Nigrospora sp.
about 44% at the concentration of 30000 ppm whereas 95% ethanol extract at 30000 ppm
showed 42% inhibition on Fusarium sp. and 15% on Rhizoctonia sp. Besides, only 8% inhibition
was obtained from aqueous extract. Similarly, result from spore germination test showed that 50
and 95 % ethanol extracts gave ihe highest inhibition effect about 59 and 52%, respectively on
both isolates Curvularia spp., while 49% inhibition was noted on aguecus extract. Overall, the

' malulafnimdniit ancmalulsimanmns annkunalulaiinszaauindrdanmmsananssis
BIRFIANTEIN NPHHY 10520

54




IENINERINIZIANINAT TR 36 (RUURWAS): 45-53

aq

qumLLmso,ma@@nmamiummsm”l,wﬁ"q Wrunnumdnuazuuaniiafiduind
Panaianad mmnqiuﬁiﬂﬁﬁ@ﬂlmvmumﬂuLﬁnu@ﬂ ‘134Lﬂu@um'mmnmrwmmuimmmwm
zﬁquaﬁsmmm@nu,avuwmuawLﬁuwmmmummm’ms“muwLﬂuwwmmq atglsinuy qu‘m
udarrunaaanlianunrnanamitiunsauassiul eifaumﬂziuuﬂum 2 g9 udarzunetieen 1
Nﬂ'l,ummnnummqmﬂunsm AnauazFunezgiunluiy inldda1auiuns- mqm‘ln@
m’mLﬂunmamnﬂwmqmua’Lumﬁmm@:ﬂuuuimﬂwLﬁuww@mm Lm.,ms"l,zsiuuﬂum 2 Ama
#l&arnniss \RINEIRaNGBINTTULEEEE woodruff waz modified woodruff deaallunnsnaiy

LANANTDINBY .

neuauARY, 2544, F3AATEFALINAATL neEnmsTERsuREEUNIOT. lNdsIEITINENa AR Ay At
112544 1 124 1.

NN TR, 2547, Aleamiane et W Tlo dnauiusenu LmzmﬁLﬂﬂzﬁlﬁﬂmqqmummgm
Rufn. nsy ARWNAAY, neTnsanERsuavannsnl

neuaAdtAlA, 2644, AleniTiassiRuuasiia, neslgfnen. naidmnmanems

Answard Tadu. 2554, unudisassunsialunsazgitiazuenis anfundndanianssunsdiaggen.
Amemantnge, 211inamsniwnsian nAdEAneNAaaiRanaien AnEAnaARRiLe
walulad sminendusssurnans, ﬂnumu

NI qum AN Anua,  Annacyal Saundl uay and @uﬂuﬁwﬂwu 2559, wuAf Buflifunumsanis
Lﬂﬂﬂunﬂmmﬁ‘ﬂuumﬂ TuAunsantueiugaRnFadn. wiunsms 44(1) : 19-28

YA nAnGN. 2550, Lﬁnmmevnfaummammmﬂmn'ﬁmul,l,ﬂ:mr-qmm?wm. wndgiinen maiewatulsiinig
sanie Answatulatinininuns annfunaluladnszasuindndgmummeaiansi

ARw§ Augolls. 2557, u,mmqmﬁ'qw?:uun'1?ﬁmuﬂﬁﬁuﬁﬁﬁmmwm‘m'ﬁ‘tm:rm“nmmﬂmzfi'uﬂﬂnmmﬂ?zmﬁ
Trer. d1vinaniieuniing 110 2. nsuRRafin : .

s aemn. 2553, Fudnuaznanlinigaudile. aordipunfimuntddug dineuirniauans naiaueinu
NIENIIUNWATUATAUNTAL

Aol 19dnseane ua iy Safly. 2557, nsdanasiunsatannneldyuuazBuiiadng, O7 6. atufi 1.

asisft g, 2539, Aunhulszelng, neuwRinAs, wii 37

gty wddszan. 2654, wnaastlsznaunisaauisuaifu. wnlgfidner melaumalulainisudaie Az

walulafinsineas annwunaluladwszaaumnddgnmmneanansat

gl gorllan, 2530, nednnaudladgmfAudy. ndaidauasimunisdansiwdn A dnidauasimnnnis
AR NINARLRAY Nssnae R Lazarnsnl

Kozlowski, T.T. 1984. Flooded and plant growth: Physiological ecology. Academic Press, INC. 358 pages.

Mokolobate, M.S. and R.J. Haynes. 2002. Comparative liming effect of four organic residues applied to an acid
soil. Biol Fertil Soils. 35: 79-85.

Shazana, M.A.R.S., J. Shamshuddin, C.I. Fauzian and S.R. Syed Omar. 2013, Alleviating the infertility of an acid
sulphate soil by using ground basalt without lime and organic fertilizer under submerged conditions.
Land degradation and development. 24: 129-140.

Sukitprapanon, T., A. Suddhiprakarn, 1. Kheoruenromne, S. Anusontpornperm and R.J. Gilkes. 2016, A comparison
of potential, active and post-active acid sulfate soils in Thailand. Geoderma Regicnal. 7: 346-358.

Tanaka, A., R. Loe and S.A. Navasero. 1996. Some mechanisms involved in the development of fron toxicity
symptoms in the rice plant. Scil Science and Plant Nutrition. 12{4): 32-38.

53





