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Improvement of Acid Sulfate Soil for Rice Production
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Abstract

Munoh soil series (Fine, mixed, semiactive, acid, isohyperthermic, Sulfic Endoaquepts) is one of
the acid sulfate soils in tidal flat area which is normally submerged in rainy season. Most of the areas are

rice cultivation having low yield due to the limitation of acid condition and low fertility. The objective of this
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study is toinvestigate the management of acid sulfate soil for rice production at Phikulthong Rayal Deve
lopment Study Center, Narathiwat province. The experimental design was carried out in a randomized
complete block design with 8 treatments and 4 blocks as following: 1) control, 2) liming (L), 3) washing soil
with water (W), 4) washing soil with water and liming (W+L), 5) washing soil with water + liming + apply of
chemical fertilization according to soil analysis (W+L+F),6) washing soil with water + liming + green
manure (W+L+G), 7) washing soil with water + liming + apply of ¥ chemical fertilization rate according to
soil analysis + green manure (W+L+G+"%F) and 8) washing soil with water + liming + apply of chemical
fertilization according to soil analysis + green manure (W+L+G+F).

Results revealed that the soil pH value increased from 3.98 to 5.03 for the L treatment whereas
exchangeable acidity and exchangeable Al decreased from 2.97 and 1.25 cmol(+)/kg to 1.18 and 0.68
cmol(+)/kg respectively. The rice yield increased from 260 kg/rai in the control to 349 kg/rai in the L
treatment whereas the amount of unfilled grain decreased to 17.23 % in the L treatment compared with
20.61 % in the control treatment. Even though the W treatment could not increase the grain yield but in the
W-+L treatment the grain yield increased to 364 kg/rai. High yield of 389 kg/rai was obtained in the W+L+G
treatment whereas the amount of unfilled grain decreased to 16.51 %. The growth and grain yield
increased clearly in treatment applied with chemical fertilizer. The highest concentration of N in rice straw
and grain, K in rice straw and Ca in grain was found in W+L+G+F treatment which was the best
management for the highest grain yield (532 kg/rai) in Munoh soil series. However in term of economical
aspects, the W+L +F treatment is the most profitable treatment which had a production of rice at 521 kg/rai
and received a profit at 2,887 baht/rai.

Keyword : Acid Sulfate Soll, rice
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Table 1 Some chemical properties of study soil (Munoh soil series)

Soil chemical properties Analytical data
pH (H,0) 1:1(H,0) 3.91
Lime requirement (kg (CaCQ,)/rai) Woodruff buffer method 2,186
Organic matter (g/kg) Walkley and Black method 53.0
Total N (g/kg) Kjeldahl method 2.0
Available P (mg/kg) Extracted with Bray Il and ascorbic method 22
Exchangeable K (cmol(+)/kg) Extracted with NH,OAc 1 M pH 7 0.06
Ca (cmol(+)/kg) Extracted with NH,OAc 1 M pH 7 1.27
Mg (cmol(+)/kg) Extracted with NH,OAc 1 M pH 7 0.21
Exchangeable acidity (cmol(+)/kg) Extracted with KCI 1 M 3.09
Exchangeable aluminum (cmol(+)/kg) Extracted with KCI 1 M 1.83
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Table 2 Improvement of an acid sulfate soil on some chemical properties of Munoh soil series (after

harvest)
Treatrment pH oM Total N Avail. P Exch. K Exch.Ca Exch. Mg  Exch. Acidity Exch.Al
ako a/kg ha/kg emoll +)fkg amcl{(+ kg crmoll +)kg amol+ kg cmal(+)ikg
Control 3.98° 509 1.90 26.3" 0.061 1.19° 0.23" 297° 125°
L 503° 544 195 27.0° 0.062 4.56° 0.3 1.18" 0.68°
W 400° 512 1.83 26.0° 0.056 0.97° 0.22° 277° 110
WL 507° 559 1.95 b7 G 0.063 4.48° 029" 1.12° 0.60°
WL +F 505° 613 2.35 37.8° 0.065 4.08° 0.27% 1.11° 0.86"
W+ -G 495" 578 2.33 26.8" 0.063 4.24° 030° 0.81° 0.55°
WHLEGHAE 518" 583 218 27.8° 0.067 4.14° 0.29% 0.98° 0.70°
WHL+G+F 5238° 625 2.30 428° 0.067 4.00° 0.28% 1.20" 0.65°
F-test i ns ns > ns iy - =1 *E
CV.(%) 4.1 133 162 15,1 26.12 19.40 14.8 20.0 26.1

mean value in the same column follewed by common letter are not significant by different at 5 % level of probability by DMRT
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ﬂmuuammmmmmnm WRZWL mmﬂdﬂﬂLmdmumﬂ’Luﬂmmmwmmaﬂwmqmmummwlﬂwm
(WL +G+%F) m'lumwwquaLm@Lenﬂm‘l,umammmﬂu,ﬂmwlzdﬂﬂmmwmﬁmmmmﬁwmu
(W-HL+F )@mqmumwmmmmmm (Table 4)
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Table 3 Improvement of an acid sulfate soil on rice growth and rice yield.

Treatment tillering grain yield yield components
(40 DAT) (14 % MC) number of panicles 1000 grain weight unfilled grain

Kg/rai G %
Control 14,55 ° 260° 15.15° 28.56° 2061°
L 15.30% 349" 15.63° 29.02% 17.23°
w 14.40° 260° 15.65° 28.46° 20.49°
WAL 15.28" 364° 15.78° 29.04 % 17.19°
WHL+F 18.43° 521° 17.45° 30.24° 14.40°
WHLAG 15.28% 389° 15.90° 29.15% 16.61°
W+L+G+ % 15.90° 433° 17.25° 29.66° 14.77°
WL +G+F 18.05° 532° 17.58" 30.50° 14.26°

F—test ok * Kk ok ok £

C.V.(%) 39 1.9 4.0 1.9 6.6

mean value in the same column followed by common letter are not significant by different at 5 % level of probability by DMRT
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Lmzms’lﬁﬁﬁz’iwEmmuﬁﬁumﬂdﬂu (W-L) ladvininnagadesimenssesdrauansineiunnsadiiuulasd
ﬁn']i'lzmu (L) mﬂdﬂﬂwmmquma W+L+G) vinlinsgananeanada Twunaido me%ﬂu Lay
LLunuLsnwquﬂju@mmummmmmmnm Turnufinageislulnsanliuansneiuneaiiidefoudiou
funsdindnedunugiunsldiu wiL) nasldiewdlsandaamuiinaziain (W+L+F) sldnnsgais
s19lulnsiau weawass Inuwnaidon waaifon uay uiniidougenitudasiiinislédufaansondag
(W+L+G) atiailfddnyfmneadia waznudnnsldduniiiudemuidnnaiiusuiunsldloioan
W+L+G+F) ladsinlinnsgadesngenmstasiniianuuansieiumeaditiiuulasifinngldiopdionugon
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Table 4 Improvement of an acid sulfate soil on nutrients concentration in rice straw and grain.

Treatment Nutrients concentration (g/kg)
7\N P K Ca Mg
straw grain straw grain straw grain Straw grain straw grain
Control 7.9° 9.7° 1.8° 3.4° 6.6' 2.6 46° 082" 1.9° 1.74
L 8.4% 2= 2.3° 39%° ga” 28 51° 092"  20° 1.86
w 8.0° 9.6° 1.8° 3.7° 7.7° 2.8 47" 0.79° 1.8° 1.70
WL 8.5"" fea ™ 2.3° 4.0" 98" 2.8 50° 092  19° 1.91
WL+F 9.6% 12.1% 3.8° 48° 12.5% 3.2 55" 090"  24° 1.93
W+L+G 8.3 10.7° 3 40" iR 31 52° 087"  2.3° 1.90
WL =G +AF g 11.9% 3.6° 4.4% 11.5" 3.1 6.2° 098  25° 1.83
WL +G+F 9.7° 12.4° 375 4.8 13.0° 3.3 57° 1.00° 26° 1.85
Etisst - A = > “ . - . o -
C.V.(%) 7.7 5.9 16.8 14.5 10.7 147 2.4 13.2 9.1 9.4

mean value in the same column followed by common letter are not significant by different at 5% level of probability by DMRT
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HANNTUSUTUHARBLUNUN AT HTTIA wudﬁmiﬂ%uﬂ';;ao?uimmﬂ%ﬁﬁ%ﬁqaumu@ﬁumﬂdummz
diinionuAiiasziau Juian i lsqrsgeaniie 2,887 /i nasliluitransandaninLiliinlsqn3
anauiiiu 2,624 Uw/ls dauntssamslilaiafinaeassisise sininssiaulos laaRasnioudanin
Wi loqvisiiess 1,701 uw/ls fandnludniunmanasrdeiinlsquaniaiu 1,755 un/ls nsldhdnaiiu
paug AU ldyuuaz At Roansandan i laansongaies 1,438 Um/ls lusnigfinnauiulgelaanisld
Juiilenatinaiiun uazn i dsiuasugfuneldy st laguamiamu 1,503 uaz 1,583 L w/ls (Table 6)

Table 5 Improvement of an acid sulfate soil on nutrient uptake in rice

Treatment Nutrient uptake (kg/rai)
N ) K ~ Ca Mg
Control 9.98° 251° 7.87° 475 225°
L 13.22° 3.85° 10.65° 6.23° 2.86°
w 10.05° 258" 8.08° 4.73' 2.16°
WL 13.22°¢ 379° 11.90° 5.98° 2.81°
WL+ 20.93° 8.30° 21.62° 9.36° 4.82°
WAL +G 14.28° 5.16° 14.53° 6.65° 3.47°¢
WL +G+14F 16.86° 6.48° 16.73° 7.43° 4.07°
WAHL+G+F 21.74° 8.39° 23.08° 99° 512°
Frfest - - - i -
C.V.(%) 6.6 14.5 8.6 4.0 76

mean value in the same column followed by common letter are not significant by different at 5 % level of probability by DMRT
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Table 6 Benefits of Improvement of an acid sulfate soil for rice production

Treatment
B Conitrol L W WHL  WHLAE WHLAG  WHLAGHAF  WHLIGHF
1. Cost of production (bath/rai) 1,365 2,685 1,465 2,785 3,365 3,230 3,495 3,760
soil preparation (bath/rai) 540 540 540 540 540 810 810 810
planting (bath/rai) 400 400 400 400 400 400 400 400
management (bath/rai) 100 100 200 200 250 300 300 300
harvest (bath/rai) 250 250 250 250 250 250 250 250
fertilizer and lime dust (bath/rai) 75 1,395 75 1,395 1,925 1,470 1,735 2,000
2. Revenues (bath/rai) 3,120 4,188 3,120 . 4,368 6,252 4,668 5,196 6,384
rice production (kg/rai) 260 349 260 364 Vi 398 433 532
market price (bath/kg) * 12 12 12 12 12 12 12 12
3. Net profit {bath/rai) 1,755 1,503 1,655 1,683 2,887 1,438 1407 2,624

Not * market price at 20/03/2009 (Department of Internal Trade, 2009)
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ganulunduauindndnwlunisinnannnignitsaiag iesananwiuiidui s 3eui
UFN Wemuiluinudainisszuneiiaaunn memmiﬁnmwud’wﬂﬁﬁ?mﬁuLﬂummLumen (Table
1) ImwnﬁLL&fJﬁmﬁuﬁﬁmmlﬁmmmu‘luu\immgmmmymi usiuiiinan mase iR i
wnrewi linsenA e s lddom mniinaanefal fudsy lemildseudnags ansiduinsmuismn
Tuiuen Inunaiden uaaiden uazuniidasiianaeuldnun (Table 1) nsfiauiisngemissindnat
TuFunnuinfina i adanveeuuese A uieaesegdun faudasnuddegfidufany daulflusu
e 1-2 mg/kg frafazuansaniregiiiuiiyle (Tanaka and Navasero, 1966) UAZRINNITNARAIWLIN
N@ﬂuuummnLﬂaﬁﬂ@ﬂumuﬂﬂwwm (1.83 mg/kg) (Table 1) m Fageria and Cawalho (1982) $78197U9N
mmmmmnqmm@mmsmLﬂuwwmaﬂnm@mmmuuﬂsmum1 11-4.34 cmol(+)/kg (mumumawuumw)

nsdiudgesiulpemslayuinlian pH vesmuinay (Table 2) Lummrﬂumunm@mmmmmwmm
H™ luansay mmu%ﬁuwuﬁmuiaimﬂm@ (hydrolysis) 184 AI™" #38 nydroxyl Al e H' lugnsay mmunn
aziiu (neutralized) luGen EF ﬂ@’l,mmmmmnm nouw AI” W AI(OH), Ca®’ Az Lmiamamumm mmuw
ARGEYALAIAULNY Y1 pH TesAuiuTy (95, 2530) dwalﬁmwLﬂuﬂimm:@zguuwLLamd@ﬂuim
anad (Table 2) LL@:MSL‘WN%W@QM pH  2asiuinlfianssunnstiassaedunIednnuauLIAR LAY
nizmumsﬁLﬁaqi@qﬁumnﬂ?iﬂulu‘llmmulugﬂLL@uTuLﬁﬂmﬂu'lume (nitrification) R nlisgeuns
Tudugniaauaesideglugifein 19 sz lemdldunniu sudngunsngamclulnsiay nunadion uay
waa B el 4 temIlRndw (Table 5) dw@‘lﬁ%f;ﬁmﬂﬁmlﬁuimLmzmuamﬁuﬁmm 260 1114 349
nn./l3 (Table 2) A8AAEBITUNNIANEN 189031 AY (2549) 95189791 N3y uludng 1.0-2.0 fAu/ls vin
InauAndaiL Ian‘lummﬁm@mmmumuwLw;ﬁzumm 372 nn./s (Ladldyw) 1w 400-500 nn s

st dneRuieesiafien liaansnifia pH LmvammmLﬂuﬂmm“@amummmLﬂ@ﬂulm lupu
18 (Table 2) MWL inLas N lduananvesdn lduansresiuiuulas control (Table 3) Sae o]
LazAME (2541) 1As189719n nsldinTedaauiunsauszansiuneludulus e usnana liivuayiug
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FasiinesniiunsseidesussiiunmfiRieniuaszazenn nufulysdulpeldindenuasysiunisls
uuumﬂﬂﬁmm'fmﬁwﬁW"Lﬁmﬁqm?ﬁam@mmwmﬁ?w&’mﬁuﬁLLmIﬁmLﬁ"m‘%u (Table 4) danalvianandia
Wil s e fdudiudnaurasindinnWuanad (Table 2) AAAARBIALNITANEITAY D13T WASADLY
(2549) Fareanudn nsldiu udmsn 1,400 nn /s éfauﬁuﬂﬂﬁmm*fh'kﬁmﬁﬂanlu?muémﬁmmﬁuiumv
daauann 219 nn./l3 (control) 1w 376 nn./l3 LLawm'Lmﬂ@mumme@umww@mmam 14.6 % (control)
Wi 12.9 %

munfgfnﬁmmﬁuzﬁuuﬂuauﬁﬁmm@mmugﬂﬂﬁﬂ (Table 1) nasldtleialsansnumINAILAIZ
B dlininnsasyicinuasWuandnfistuetiedasg (Table 3) 39 wanscy WATINWA (2545) WU
miﬂmﬂmmmmm@mmmuutuVIm nsldywludng 1.5 siwls lddauenludonvasinludns 40 nn./ls
fauiuilag Gy (46-0-0) Tudman 10 nn./13 4 linenangeqn mmsﬁnmmmmﬂdﬂmmmm Jﬂwmmmu
Fatsinldien pH 1eeiu Buvdedng wesrese tnunaidas luduiuunNiRedudedousunslddhdneau
pauafunasldyuianfusaaiinuadme i (Table 2) iesainnisldiaiizandandandunisie
SunseinnlaemssliTuRu Buvdedanivalszaauuasysrauanifusauntnnitiiduaansnineied
dasllualduniu tlssquanteBurdadag azAufl H,PO, wazanusnilanlaadlsiinanasly 141
Tinaanesalignetslnowanuszagiivs deiigpa Ul Tenildonn lusnwAunsnayniaiuazgady
H* 1300 nsgoyide K’ ffmnmmﬂm“mammmwimm Uszqauaasduviudngazdngade K 1fuazniend
azlamseeanynifhulslsmbiaferlunowds uenaniunsiuauriesan ifuAutunsUsuTaseaing
m@qmmﬂmqnwmmm‘m@mmm@mmiw'nlumu‘lﬂ'lﬂﬁ‘lmmu nasldiandiuaziefvansondosiminlinng
AARNEIAEMI3IDIT19geNI N as (Table 5) Awua i tdnanandgegniie 532 nn /15 (Table 3)

HANTLTLH UL AR UL UN LA HETA wummsﬂiuﬂwmuimami’Lﬂjmmamumumumi’lmz!um”
Jenefinnasdiaszfuduiain um'l,mvwﬁmam 2,887 /s mslddafadnsoudani QLLquﬂlﬁN@N@Iﬂ‘Vl
daduusirn 1 danaunslo 4 new Wt naoLRsA sin s lsanIanandu 2,624 Ln/ls uileiieudy
Nam?zmﬁl,ﬁu%uﬁ@dﬁﬁumﬁu N1TAINU zﬁ’;uﬁ%mmmmﬂ%ﬂﬂmﬁm%ﬂ et dpezipulagldle
Fransaudaetaudnasian iy (433 nn/19) ileWauRuALRsasey (260 nn./13) i ldaelung
o du nau "m‘mlmmmwﬁu mmmﬁmmﬂamumma@mwuwmmammmmummmmlmmahu@amn
L‘ws%mf_lbmuummﬂ@uqugqm‘l**n@'m’l,ummammwaumﬂu 3,495 uw/ls M lHlsnlegnaiiies 1,701
un/ls AandnludnFunsaadeUBelinn lsanByindu 1,755 un/ls z&m’lwfmﬁ*uﬁl%ﬁﬁf’mﬁumu@'ﬁumﬂdﬁ,u
LL@:’L@éﬂﬂﬁmméqu%ﬂlﬁuamﬁmﬁuéuﬁ@wmLﬁ@Lﬁmuﬁumﬂﬂﬁéﬁwmu@'ﬁumﬂduu Tunnuziien e
'lumm?\mLﬁuéwﬁﬁlﬁ‘lﬁﬁﬁlizﬁw%ﬁwmLﬂm 1,438 wan/ls msdfulgalaenisldyudnsadnadion waznnsld
ﬁﬂﬁwﬁumu@ﬁUHwMQu fewfazinlddna lnananindwiufeunSeuifeufufsuniaaey s
TN A - MM RS RPN TENPIE O SR O ) (2,685 waz 2,785 U/ls) wazldninlsgniifies
1,503 uar 1,583 U /14 feuansliiiiudnonfifedanndnfludanisfiunandadie ?{ﬂqnluﬁwﬂgm%
(Table 6)
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