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pH and some Nutrient Elements Change after Liming in Acid Sulphate Soil 

Changes of pH, Available Phosphorus, and 

Trace Element after Calcium Hydroxide Liming 

of Acid Sulphate Soil 

lssariyaporn Damrongrak* and Rose Chelewamacha* 

ABSTRACT 

Acid sulphate soil can be improved for plant growth. The objective of this research is to 

study the changes of pH, available phosphorus and trace elements after calcium hydroxide liming 

of Moo Nho [Sulfic endoaquepts, fine, mixed, acid] and Thon Sai [Sulfic (tropic) fluvaquents, fine- 

loam, mixed, acid] soil series samples. Five treatments and 3 replications ; Unlime, 114 liming of 

lime requirement (L.R.) for pH = 7, 112 liming of L.R. for pH = 7, liming of L.R. for pH = 7 and 

1 ?h liming of L.R. for pH = 7 were conducted by completely randomized design. pH, P, Fe, Mn 

and Cu were determined after 40, 80 and 120 days of incubation. The results showed that in 

Moo Nho soil series samples the increasing pH was varied to the liming quantity. However, It did 

not reach the expected pH value. The highest P appeared on the treatment of liming adjustment 

to neutral. Mn increase in the treatment of liming lower than neutral. But, its quantity was 

reduced in the treatment of over liming. Cu was decreased after liming. Changes of pH, P, Fe and 

Cu in Thon Sai soil series samples were similar to Moo Nho soil series ones. However, the 

highest of available P occurred in the treatment of ?h liming for L.R. = 7. Where as, Mn was 

decreased by the rate of liming. Every level of liming increased pH of Moo Nho soil series sample 

(p < 0.01). Mn and Cu were decreased after liming for neutral and heigher (p < 0.01). For Thon 

Sai soil series samples, P was increasing after liming in the rate up to 1/2 liming for pH = 7. 

Where as, pH, Fe, Mn and Cu gave the similar results to Moo Nho soil series samples. Thus, 

liming is a useful mean for adjusting the soil properties suitable for propagation. 

Keywords : Acid sulphate soil Liming Calcium hydroxide pH Available phosphorus 

Trace element 

*Faculty of Sciences, Technology and Agriculture Yala Rajabhat University 

d d dVl 1 ~ f l 9 J ;  1 U'il91WU- GBUIUU 2549 Vol. 1 No. 1 January - June 2006 
> 



~ I T ~ I R ~ I ~ I T U P ~ I ~ W U I ~ U T I ~ ~ " ~ U ~ ~ I  23 
Journal of Yala Rajabhat University 

'UWGI 
Bumnn?olu~dud H+ n;o AI~+ ksd 

pnina@i2uas colloid 2iu uararaiun$u 

nsa~aiu2iu~ufiuimuin8sGiln~~i p~ $1 (I ) 
W d ,  

usrniuni p~ & n i l  5.5 i n G i l K i a ~ ~ 3 ~  
P, - d l  ~RulnhuarwewBn~i (2) iiiniu2iunsn~nunum 

p~ &n i l  4.0 b ~ j n ~ i l ~ 2 i ~ i i i ~ ~ ~ 1 ~ i n ~ d ~  (3) 

~ d u  q p G u x ~ r  qnlu;lG'r ~~a:yn%u$u!ws (9) 
B Y ASI 
rowuu5~2nmuwnuws; Aukni i2 inwuair  

dsrnnu jarosite mulunrT14iinww~ilu~ndsr 
d 

a~nBosdisGi-~ huusiii p~ $1 dsnis$luii p~ 

$i~ifu~Gos6un~iu~~udstluapa"uosaiqoinis 

6% ~ @ l ~ f i ~ l ~ ! ~ ~ ~ ~ b 8 ~  'd Elad O?R 

d~~uiisifiuimCouou!sj~Guswoianaiu$osnis 

uos6a ri?u~amqdir 7 ~ d u  ~ n l n  uusniirn ;snr"a 

b L ~ L W 0 9 b b ~ 9 A t ~ l ~ 0 O n U l ~ l n  8~010bg~ f l~d0  

;%!A ~ 2 ~ k ~ ~ g ~ b ~ u u d d ~ ! ~ L ~ U 6 7 9 d d l b ~ U ~ 0  

nis~s?g~lu~auosi~n"eeaiunonui~ud?uiru 

uin~du~Giua5u (I ,4-7) 

Gui~~wnssaiuisndiu p~ lKfs$u!$ 

lnunls~au;~ Qsiuijnaiurirn ~ i u  ;UL~I 

(CaO) duul? [Ca(OH) ] Rudu (CaC03) LLar 
2 

i u u i i a  dsrlurpa"uosnislii~uunn~nSo~in 
d~uunsrGu p~ uosluu$2uj~ilunis~iu ca n?n 

~dunrJ ca LLar ~g tYil%iulnla!u6 LR:~~uGIIK 

lnssaiisluGi$u (4) hniusrn'u p~ iu i l$  

wawBn4raJanudwriuw"s~irnBu~~at~~ni~ (10) 

d?uimiu$n'nslii~dodiu p~ vnsZlu 

hunL?!d 'b6~innis i~nsi r~n~iu$asnis~u 

lu~osdl jdn isds inaiu?~ (I I ) ~ ~ i f i u i m i u  

d ~ 1 ~ 7 ~ ' b 6 ~ $ ~ 8 1 n ? ~ ~ ~ 1 ~ 1 ; ~ 2 1 ~ 6 ~ ~ ~ 1 ~ ~ ~  

bd oob"i%d~%~?s~s!iwsi~~~~~~nii~raimsndiu 
p~ !$miudnlnni~~%!sj s - ~ u { ~ " J a ~ i i i u  

lusr&uiis7 ~r$--~GilGdi p~ fiuimdnadoYa 

A~Budstluaw' ~~ar?auimIusdi iapn!d l~ q 91 

ds t lu .auT f lu~u~~e i  a:.airn ~ d & ~ u ~ b d a ~ % d  
d d U  Y uin Jou~Gus%s Fnu~awir~uouanwmt~uoBu 

onniionir ~~arnisnGniu!?rusrut~aaiiis 7 

4 4 

%I 1 WSJ'PI; 1 OJflSlflOJ - ~ ~ p d l ~ p a  2549 
> Vol. 1 No. 1 January - June 2006 



24 n i ~ ~ d d o u ~ ~ d a ~  p~ ~ ~ a : m ~ o i m ~ r m i ~ a Q a ~ a " ~ ~ i n ~ d ~ u ~ u G u n a a ~ a  

pH and some Nutrient Elements Change after Liming in Acid Sulphate Soil 

44 asni7 
a -  Z c  

nisa-auu~duniswnaas w"7lnu~?iu$a 

ariisiunmCn 2 2n~uW a7miu;~Cz~s~aulu 
a 
buaa:bZum [Sulfic Endoaquepts, fine, mixed, acid] 

a 
ua:~n~u&!ns~sbiluiubuadiunaisds~uiu 

[Sulfic (tropic) Fluvaquents, fine-loam, mixed, 

acid] (1 2) uinm~u~8nwmswiuuiCj?sna~ 
Zu~dasui-ainws:si.aiii CsnTnusi%aia 

~iiu~aoeiis~us:Guiuuunaiu~ndszuim 15 
A 

centimeters ~ iu iwsau-au~~~s un ~~a:~audiu 

m:anuuuin 2 milimeten ~in~iu6'asnis(ulnuIli 

aisa~aier~~na~"iiu!znson!qrnTudiuimiis 9 

lh.J!~bhd.a~l 4 TU fillll%T@l pH bb$2619flTld 

naiuiiuwiheniis p~ ~~aef iu imiu  n i f iu im 

n?lu?~utl'ls'$~~iuosf u (water holding capacity) 
a ~ d n d ~ ~ u i m n i ~ ~ ~ ~ i ~ u s ~ ~ u n a i u ~ n a i u . a u  
a 

aU1u (field capacity) ~~UI$M&~~IR?IU?R?IWLU 

auiuiiiIn$~~usn"u % ~asnaiumuisnIum 
w 

~ u r i i ~ o s i u  riiiinaiun'asnir~uuin"inun 

~ i u i m ~ u d ~ o s ~ r i l u ~ ~ i n : i s w n n a s  ~IJLLWU 

nisnnn as bbuuiuwysd (completely randomized 
WZ 

design) dxnnunju 5 &nnans 3 41 nsu 

T l  = !&iu 

T2 = bh& % Y asnaiu$asnis~u~dad?u 

p~ IG~3unnis 

T3 = I i i u  %uosnaiu~asnis~u~da~~u 

p~ IG~s'unais 

T4 = Ii~umiuciinaiu$asnis~u~dad?u 

p~ IG~s'unais 

T5 = I i i u  1% unsnaiu~snis~u~da 

d?u p~ IG~s'unais 

W R U W U U R ~ ~ U L L R R L G U U ! Z F ~ T O ~ ! ~ ~  
~ I ~ ~ J ~ ~ R ~ J G J ~ ~ I ~ I ~ ~ I ~ ~ I B I B I ~ ! o o o u I $ ~ u  

a dr:n'unaiu$uIn~~u~n'unaiu?naiu.auauiu 

liulu!idqmnqiGas ~iuziiidniria: 1 n k  

~ ~ U I ~ % ~ + J M ~ J " U ~ J ~ I ~ I ~ ~ P J L L ~ ~  ~inismsa-aTn 

p~ $au~n$asTn p~ I$Zmnhuiu : zi~viin"u 

1 :2.5 (13) ?bnn:~diuimdaada?ad bilu 

dsclu96 (available P) %nuan"n$aerai%a:m 

Bray II bb$aninaiub$u$u"~asdaada?a 6nufiiIps' 

bfin%?au?$ Molybdenum blue bba:m%asTmii 

nir8n~lua~asmsn:niud naiuuian~u 720 
d 

nanometers $aubn%os spectrophoto meter (1 4) 
a 

a~nsi :~~Jiu im?nsi$a ~n?ln nasans LLR: 

bbuilnlih (extractable Fe Cu Mn) %muan"n 

$a~im%~:'~ie~ dietyline triamine penta-acetic acid 

(DTPA) L L ~ ~ ? ~ s ~ J ~ ~ ~ ~ u I [ u $ ~ u L R ~ ~ ~  atomic 

absorption spectrophotometer (15) Y?lnl% 

msa-aTn parameter Gi ld  9 Gsniian$s-ain 

n i h ~ u l i ~ i l u ~ a n i  40 80 bba: 120 Tu yn9 

parameter Iubbdatnda erwnaas~ini%?bnsi:~ 

2 X miimneG parameter did 9 riiluum: 
a 

iu$u aaa:luvm:~~uan"uw"iniswinaiu.auiu 
b d a ~ d ~ i i u a m w a m s ? b n ~ : ~ u u ~ i u " ~ a s ~ i ~ ~ n  

~ U O U  bbG~ (oven dried basis) ~ I W ' J ~ I ~ ~ I %  
a 

a ~nsiznTu~~iat parameter fiu?inaslu~~uufiu?in 

~~hriiiid!duaein: parameter ~ l ? b ~ ~ l f  G 

4 4 

P]w 1 w~J"¶J?? 1 BJflIInBJ - ~ ~ p d l ~ p d  2549 Vol. 1 No. 1 January - June 2006 
Z 



a 1 ~ ~ 1 ~ 9 a 1 n 1 ~ u w 1 ~ n u 1 ~ u ~ 1 a 6 i ~ ~ u ~ a 1  

Journal of Yala Rajabhat University 25 0 
n-aiu~~dsds-au$-a u l d s ~ ~ n s u ?  ~nsi:vTnii~ai?i~ d i u ~ t u ~ a a i ~ i - a u l n ~ s n ~ i ~ ~ d a l i ~ u  
h ~ i - a ~ d  I RRlSTAT id7u.u L; u u i i  ~a: u lnu~nsndafi!&~j-ainiu~u!a" 40 %A n s f i  

parameter 414 q luuia:s:6uuaiJnisl idu ! ikdu~i i i iu 821.10 mglKg n s f i ~ i d u f i u i t u  
d q! . a A  

l n u n i c i i  F test ! ih~inuns:6un-aiu~vaG'u ~n~nanaiJniud?uituiud~Auuu .IriJa$ud-aiJ 

!iGaunii$aua: 99 338.86-720.31 mg1Kg l u 7 n $ ~ n n a a ~ d ? u i t u  
W P :  .a d ~n~ndaiin!n~wuuu~uoiuSu!~ 80 -YU ~~a:nGu 

ua 

6-a a r i i i J ? u y n ~ u ~ l u " : $ o ~ ~ u n s n ~  

~ i a s : ~ ~ u n  i ~ i i  p~ 3.84 L ~ ~ Z ~ ~ U L L R R L S U U  
!znsan!.Ir6~mnriiiJ q wuiirii p~ i ~u$u  ~ d a  

l i i u ~ d u & ~  b u n k - a i n i u l u ! i  40 i u  Fii  p~ 

l uns r i i l i i ue~1ud-a~  4.99-6.56 nGiJiuAu 80 i u  

a$ud-aiJ 5.01-6.63 ~~a:n(iJiuRu 120 i u  a$ud-aiJ 

5.02-6.68 ~ d a x ~ r n a i l j i u ! d  pH !JL~:UWLL~BJ 

~ ~ a n i l u d r i i  b m a i l  p~ djnrk dini i i idninnj~ 

lnu~da~lu~ulus:6uninniiJ lri p~ ~ i i i i u  7 

n5a~ilunaiiJ Fi i  p~ din!$-a?~ nRj-ainiuSuYi 

40 b i ' l i i ~ l  5.50 

fiuitud aad a?adailuds:luv6 L&$U 

~ d a l i i u ~ i i u h  -aui i iJs:~udninni iJIr i  p~ 

~ i l u n a i ~  ai~daliiulws:6uninniiJtRuiu 

d?ultu di7l~dEI?~f l~~~@l~iJ G O  ~ d a i u A u ! ~  

40 j~ nsfi! i l+ufiu~tud ~?d LOUIIXF~J~ 
L ~ { I J  6.41 miligramlKilogram (mglKg) Lba:bdnl?u~u lu 

s:Ku!i~Ru p~ n i n n u n a i d a a d a ? a d  ~i lu 

dduv6a$ud-aiJ 7.67-12.01 mglKg nkiu8u 

80 i u  af$ud-ai~ 6.36-11.79 mglKg LL~m%'IhJ 

su 120 a$ud-a~ 6.88-10.70 mg1Kg k r ~ n s f i  

Vol. 1 No. 1 January - June 2006 



26 n isdhuuds~  p~ u~:m~oimsriaui~aGm~~~~in~i~uZuGunam<a 

pH and some Nutrient Elements Change after Liming in Acid Sulphate Soil 

Iri~.~uIulr~uim ?h ~ ~ J n i 3 d % I  p~ ~ i l u n a i ~  ipnii!iIidu (p < 0.01) 4 ~ I ~ w a f i i u o ~ ~ ~ u a n i r  
n s r i l i i u ~ d a d i u  p~ Z S ~ ~ n i i n ' r a ~ v i i n ' u  <unajliuQu40,80 LLB: 120Tuf immdoda?a  

< A  dY d 
7 ~RIUCTIIS~ aad ~ ~ R ~ L O U ~ T L I U T ~ ~ R ~ I B J  d ~ i l u ~ s r I u ~ u ~ w u v u ~ u a ~ i ~ u ~ A u ~ u o u ~ ~ s r K u  

~~s rd~du~ iu$n~ ia l i~~ iu ! i  80 UR:. 120 i u  dninnT~Iv7 p~ ~ i l u n s i ~  (p < 0.01) a r i~ ia l i iu  
d ? u i ~ L ~ g n  ~ H C ~ ~ I F ~ R ~ ~ W ~ L ~ B Z ~ ~ U L ~ U ~ U  I ~ T L ~ ~ R I R M ? J  L ~ ~ U ~ U ~ ? U I M ~  aad aiaansd 

n s ~ ! i ~ i ~ u ~ i f a i u ~ u ! i  40 iudd5uim~nsn ou!i~~nnditni~aiiG<unsri!ai~ri~u G u i m ~ n 8 n  
danln!C I ,221 .OO mglKg uaniaI$ulus:~u dar~n!nquuri-rr~uv a ~ n i s l d $ u d  ali aiu!i 
413 7 a i l u i a ~  259.30-684.00 mglKg ~ d a  40 iu!i~~nnii~nwaRR d~daliuGu!i 40 uar 
liu5uI.i 80 i u  a ; Iu ia~  156.00-625.00 mglKg 80 ju ni~~~uIunns~Ku4~ni~!iIi~uaei~~ 

o s r ~ d a l i u ~ u  Ii 120 i u  a r i [ u i ~  154.70-532.00 ~iu<rn (p c 0.01 ) I~~uIuLLuJ~I~~~~A<BI;L~~I~;u 
1 

mg1Kg f i u i m  ~n8nana~~unnsiwiu!d f i u i m  ~us:6u!i~iiu pH ~ g u n n i ~  uernnsrutveJnis 

~waniitada<n!Gans~niufiuim~u d~ritiu$u iuiu!~nii!iIiiu (p < 0.01) hunsriiliiu 
L L ~ ~ ~ ; U L ~ U ~ U G ~ ~ ~ ~ ~ L ~ Q I + U I U ~ ~ G ' U ~ I ~ ~ L ~ ~ P ~ ;  I u s : ~ u d n i n n i a i u  PH i r i u inn i in ' r a  
Inunsri!iIiiu~daliuiu!i 40 iuGdiu im ~viirYu 7 d ? u i ~ u u ~ n i i i a a n ~ i n i i ! a ~ l d ~ u  
~buarsni$arviirh 6.18 mglKg riaunsriIidu (p < 0.01) 

a $ u i a ~  4.37-5.74 mg1Kg n&sinliuiu!i 80 63 aeii~iuqniu$u!ns nsriliiuwnii 
i u  oilu4-a~ 1.67-5.22 mglKg ~ ~ s e n k s i n  % v a ~ n i s d i u  pH l ~ ~ ~ u n a i ~ r i i  pH d j a ! ~ ~ ~  
riuGu!i 120 % a d l u i a ~  2.55-5.58 mg/Kg nii!ildiu (p < 0.01) nisbiiulufiuim ?h 

91 
U d C :  

~ ~ J L L ~ J ~ ( A % ! ~ ~ F ~ ~ J L ! O I ~ B J ; M  usimsul$uuudn.s vaonisd iu  p~ Iri~Oun B I J ~  a a d a s a ~ i ~ d u  
! i8un 'udiuinr~udld  nko in l iu iu  40 ju d s e ~ u a ~ p n h $ a n n a a a $ u  (p < 0.01) f i u i m  
ns~!iliiuiifiuimna~~~n~dan"m!< 88.93 mgl ~ ~ u ~ n i ~ a s n a ~  ~ d l J L ~ ~ . a ' ~ b ~  a l d i u  (p < 0.01.) 

Kg n s 6 l R i i u a d l u 4 3 ~  80.57-85.66 mg1Kg d5uimna~nn~da<n!C~gminIiiu 80 ua: 

na jq in iu lu  80 7% nsG!i I~ui i f iu imna~w I 20 ?u n~riilri~uiici~dinii!~jli~u (p < 0.01 ) 

d~<n!& 83.84 mglKg nsriiliduariluia~ PI PI 40.85- 
F\ 

49.68 mglKg ns6!dlr idui id5uimna~~~n~ a'aix-i 

d A<GI!& 88.93 mglKg ns6 ld iua  i h i 3 c  80.57- n i s l r i ~ u ~ ~ n s ~ Q u u ! s n s a n ! ~ 6 n ~ a  
85.66 mglKg naerr;Joiniu?u 120 % ;uuia~unisdiu pH uaJ~unsm$nvhl%ki pH 

n s r ; i l i ~ r i ~ u i i d i u i m ~ a ~ ~ ~ n ~ d a < m ~ ~  77.03 i i u u d u n e i i ~ ~ i u $ n  (p < 0.01 ) urinisliidu 
mg1Kg nsGIri~usri~u4-a~ 39.29-49.39 mglKg ludiuimd~'1u-a m o i n  w B n i s ?  ~ n s i r ~ n a i  u 

d A d Y  n s G l r i ~ u o n a ~ Q u u ! s n s a n ! ~ 6 l u  6a~nisiud-1 p~ n~wuvuT/7niiriid mania 
% & A  

nnsr6uIriKuniaeii~iu~niu~IGr GiIGcii p~ n ~ u ~ u a ~ o i n d 5 u i m  O H  a i -a ! i~Fiu~wa 

=I P  PI 1 ~sJ"p1; 1 UflJInU - G ~ U I O U  2549 Vol.1 No.1 January - June 2006 
> 



ni~usn~d$uud~:?u2n  (CEC) uinn i i  Wu 

L & M ~ I E I  f i 1 ~ ~ ~ ~ 2 1 ~ ~ 1 ~ ~ 1 ~ ~ ~ ~ 7 3 b d ~ ~ ~ b b d ~ J  

p~ u a ~ ~ u u i n n i i ~ u ~ d a ~ i u n e l ~  ~~e:wu 

A 4 ,  

338.90 mglKg bduuLiuun"una$!iliiugJuni 

Lfiin'u 821 .I0 rng1Kg (p < 0.01) ~zb~ui ibdal i iu  

lufiuimmnni~~fiu~u~nSn~an"n!6~ini in~$ 
t A ' d  !ilqud3:uim 3 ~ r i i  n~u~ua~~in~niinannenou 

aeilusd~nSn!ansan!g6 91 PI (5) f i u i m ~ ~ u ~ n i $ a  

daKn!6~daliiu!i~fiu p~ n i n n i ~ ~ i l u n s i ~  

~~ni i ! i l i iu  (p < 0.01) i~un=Alidulu~:$u 

ninn~Jbded?u pH l$uinniiv,%~fiin"u 7 

f i u i m ~ u ~ n ~ i i a s n e ~ h n i ~ ! i l i ~ u  (p < 0.01) 

L d ~ 3 : u : n a l ~ ~ ! d h ~ l ~ a ~ f i ~ ~ i b l b ~ ~ ~ J  

ni3~~u!iaauma~aeii~ bdu.a"niafimm 

n a ~ ~ ~ n ~ d a C n I 6  ~~i~iaIrilu~:~uninni~~iiu~u 

naJLbnJ ens~hni~! i I~uaei~~~du.a"n (p < 0.01 ) 

~~at~daniKiu! i  80 us: 120 i u  nislriiu 

~i&d?u p~ ~riiCu 7 AfiilV?fiuimno~~~n~dan"n 

!6~aun~i&nnea~adi~~ua~i~bdu.a"n (p < 0.01) 

hn?u&adi~Wu~nWuGu!~~wuii  
danda?aLiu$uLdaliiuuin$uPuRJ3:$u 

ldiuludfuiru % ua~nisd?u p~ ~riin"u 7 

n ~ $ i l i ~ u ~ d a d ? u  p~ IV?pniin%~riin'u 7 

w"7l$daada?adbaud3:IuaPa"ilaJ ,,a:$,,,cu 
dY 

.a"n~.~utdas:u:nein.bJ"n~ub~uuu (80 ka: 120 

i u )  d?uiru~n~nda~%~!~sna~ b i a ~ i ~ u ~ h u $ u  

(p < 0.01) us:dansicjiu!dduu~IGuaaat 

ou~mi i a i an ' n~ne~ae i i~~~u!G.a"n~da I i~~  @ 

< 0.01) uarn&rinliiu 80 LLaz 120 i u  m$ 

k~.&h:$u pH biiiiu 7 f i u i r u o u ~ m ~ a $ i i ~ n  

~~a:~~a~aaicjiu!dfiuimiw"~~~u$u a~a:anas 

na~11n~dan"n!6snsc~da~~uiu ~i!iaauaua~ 

aiufiuit-u.udIi naj~inIi~.u 80 bba: 120 i u  
n s ~ ~ u i i F i ~ h n i ~ ! d ~ ~ u a e i ~ ~ ~ e i u . a " a  (p < 0.01 ) 

d d d91 1 w~J"PI; 1 OJfl91flOJ - G ~ U I U U  2549 Vol.1 No.1 January - June 2006 
> 



e 28 nimJ~tluda~ p~ u s r m ~ o i r n ~ ~ a u i ~ a ~ ~ ~ K ~ ~ i n ~ a ~ u ~ u ~ u n ~ m ~ m  

pH and some Nutrient Elements Change after Liming in Acid Sulphate Soil 

1. Soil acidity and aglime. [homepage on the 

intemet]. Pennstate, College of Agricultural 

Science. [cited 2005 December 51. 

Available from: htAp:ll www.hubcap. clemson. 

edul-bIpprVacidity2-review. html 

2. ynm F~a"~6: na iuqnu~u~~&"~~sSu .  %DLDR 
pl P, 

w^nrRs~$i& ns;sLwwuniunr. 268 MGI, 

nmww uniun3. 620 nGi, 2546. 

5. Brady, N. C. and Weil, R. R. : The nature and 

propetties of soils. 13' Edion. Mamillan, 

New Jersey. 960 pp., 2002. 

6. Pushparajah, E. and Bachik, A. T. : 

Management of acid tropical soils in 

south east asia. IBSAM Proceeding No.2. 

pp.13-39,1985. 

7. Liming acid soil. [homepage on the intemet]. 

Agriculture, food and rural development. 

L ~ I ~ ~ I ~ ~ ~ ~ ~ ~ ~ I ~ I ~ ~ " w u I ~ ~ R ~ ~ ~  jutdas [cited 2005 December 61. Available from: 

ui~inws:n"II~i'T dIrinaiuiau~n'loIuni3~fiu http//www.agric.ab.ca 

Anli i~f  haflsunu?nrmaanmiat. n f i u ~ ~ i h d  8. An introduction to acid sulphate soil. [home 

~ G ~ I L ~ I  ~ ~ ~ d i o ~ d ~ ~ ~ ~ d u i l w u i ~ p b i b ~ u  page on the internet]. NSW Department of 

9- Jlu?gUu ~ ~ ~ 3 a r 0 a w ~ ~ ~ ~ d 3 ~ ~ l I U ~ 7 n  primary Industries. [cited 2005 December 151. 

~ ~ ~ W ~ i R i ~ ~ ~ L L ~ ~ W ~ l R i ~ ~ ~ d 3 ~ ~ n ~  urnincllk Available from: httpllwww.agric.nsw.gov.ac 

37"b~JJ~: :~ l  9. Soil pH and liming. [homepage on the internet]. 

Department of Primary Industries. 

a a 'dm 1 W S J " U ~  1 lJfl4lWlJ - ~ ~ U I U U  2549 Vol. 1 No. 1 January - June 2006 



a ~ ~ n ~ ~ S a ~ n ~ ~ u ~ ~ S n u ~ a " o ~ ~ ~ n " ~ u ~ a ~  

Journal of Yala Rajabhat University 29@ 

[cited 2005 December 151. Available from: 

10. n3l%lfi@l6%4lYlu. [homepage on the internet]. 

[14 112 125481 Available from: http~hvww.ldd.go.thl 

dinthai - 
11. . . .. . .. Soil ana1ysis:Handbook of reference 

method. Soil and plant analysis council, Inc. 

pp.41-55, 1999. 

12. Kunishi, H. M. : Combined effect of lime, 

phosphate fertilizer, and aluminum on plant 

yield from an acid soil of the southeastern 

united states. Soil Science 134(4):233-238, 

1982. 

13. ....... Procedures for soil analysis. 

International Soil Reference and Information 

Centre. Wageningen, Natherland. P. 4, 1987. 

14. Bray, R. A. and Kurtz, L. T. : Determination 

of total organic and available form 

of phosphate in soil. Soil Sci. 59:39-45, 1945. 

15. Linsay, W. L. and Norvell, W. A. : 

Development of a DTPA soil test for zinc, 

iron, manganese and copper. Soil Sci. Soc. 

Am. J. 42:421-428,1978. 

4 4 dw 1 wik~fi 1 un5lau - ~qu1896 2549 Vol.1 No.1 January - June 2006 
i 


