msdamsauilsadaganuyluzuuuysanmsiiemsilgndng
Integrated Soil Management of Acid Sulfate Soil

(Munoh series) for Rice Production

Mg Ny

Saiyud Phetsuk

a U A

371211ﬁwuﬁ§aﬂmfmfﬁfiasummﬁﬁnmmuﬁé’nqﬂﬂJ%q,lq,mﬂmmamumnmm
TUVIBINIIAMINTNENNIAY
NINNAYTIVAIUATUNS
A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree of
Master of Science in Soil Resources Management
Prince of Songkla University

2553

d
a a A a (Y] a d
AVANHVIINYIINYI1AYAIVATIUHATHNG

(1)



d' a a dJ

FOINNUWUD

Y A <3
AIE UNAINYA NSV
VI N1SIANITNININTAU

@ a dy @ a A 9
ﬂ”liilﬂﬂ”l'iﬂulﬂifl’ﬁlﬂ‘];ﬂﬂ1!3;11Iu%LL‘IJ‘]J‘]EIJiﬂ!”lﬂ”l'iLWi’Jﬂ"l'ﬁJQﬂ"lJ”l’J

4 v v Jd A J
(FONFANTAIITY AT.FYTAU UAUUN)

da (= a a d
®1ﬂ1iﬂﬂﬂiﬂﬁ13ﬂﬂ1uwuﬁiﬁﬂ

¢ o & '
(3ONFTANTITEY as.3uilu 29UNDN)

AUTNITNNIIGAOU

.............................................. 15LFIUNTTUMST

s o <
(SONFEANTI19158 AT.DINT LWQ‘WH)

............................................................ NITUNIT

Y 1 7 v & A <
(Ej“]f’)ﬁl?ﬂﬁﬁiﬁnﬁﬁl AT.TAUANA UNIA)

............................................................ NITUNII

4 v o I Aa J
(39NFMNTHIINTEY AT.FYTAU UAUUN)

............................................................ NITUNIT

4 o g '
(399A1TNI1015Y m.mgﬂu 29UNDY)

Y
FufNaIne1ds UMIIMeIGeTIvaIUATUNS oulTA IR ITUAN T NUT AT

q

I 1 5 [ Aa a @ a a [
L']JL!ET'J‘L!“HﬁQ‘lJ@Qﬂ”Iiﬁﬂ‘HT mamaﬂqmﬂiigmjl’mmmﬁmuwmmmm A1U1IFINITIANIT

NINYINTAU

4 a o
(399FNTM 319158 AT.LNTNHEY ﬂ@\?‘ﬁ"ld)

AMVANUNAINGIAY

2)



A a a d @ a dy @ a A 9
BOINNUNUD ﬂ”liilﬂﬂ”liﬂul,ﬂ5Elﬁilﬂ‘]éﬂﬂui;lju%uﬂﬂuim”lﬂ”ﬁLW@ﬂ”lﬁJQﬂelJ”l’J

Y A <3
R, UNEO1YA INTIGY
VI N1SIANITNININTAU
Umsanm 2553

UNAAEID

9 ﬂﬁug Tug (Fine, mixed, semiactive acid, isohyperthermic, Sulfic Endoaquepts)

v
[

I a csy A :3’ A a 1 dg’ 1 [ é’ A (= 9 o
WuduafFesantamuwiundlunsguiimmdalugeduy nundiulvgvddslunisinn

] ]

o A

1q ¥ a a A (aaa < [ = Lol 9y o
melwwawa@]mmmmﬂﬂumﬂ;]mmn]umﬂﬂﬂ HAZHAINNGANTNYTUADUINAT NITNAND

dyd =Y s A Y] a A A a g o a dy ~ =R
‘H‘ﬂ\‘]N?@Iﬂ‘ﬂi$ﬁ\iﬂLWﬂyimWﬂﬁﬂﬁﬁ]ﬂﬂﬁﬂulWﬂlWhWﬁWﬁ@IﬂITJ mmumﬂuwuwﬁua%m

Q

IS o w

@ a a 1 <3
NITUAUINNAND ’E].Lﬁ’lf]\‘] V. UIDTN I@]EJ'N\‘]LLWHﬂWﬁﬂﬂa@ﬂllUUquiuUﬁﬂﬂ U 8 AITUNIT

NAABA 1Az 4 DABN A0 1) control 2) Ta1fu 14 LR (L) 3) 191hadedu (W) 4) 1dihdrsauniug

Y a

Y
Aumsldiu LR (W+L) 5) lhdeauasugiumsldyu LR sawduiloniiaiuan

Y
Ansziau (WHL+F) 6) ldhdnauaugiumsldyu % LR Sawdvileieda (WHL+G)
[ +

9 c?’ F) a 1o 1 1 = 1A ‘A [ =
7) lmihdanaualrugnumslayu v LR wagldijonl 1 veeminsignausmny fonsdaa

9y oy 9 a 1o 1 14 = 1 a ) Ia
(WHL+G+%F) tag 8) l9ihdnauaiugiumslayy » LR uazldianliammaniizian
swnuilenyda (W+L+G+F)
paminaaoanunslivlgeaulasmsldayulusast L LR ilde pH

a A 2 & & Ao A 4 v
VDIAWNLIUIN 3.98 11]1 5.03 mwmﬂummmzazauummmmﬂaau”lﬂaﬂmmﬂ 2.97 uay

Y

1.25 cmol(+)/kg 13J1 1.18 1182 0.68 cmol(+)/kg MUY HanaATUTNTLIN 260 An./ 15 111
349 nn./15 waziinlosiFudaaduanad (17.23 %) Wemeuiuuilas control (20.61 %) N3 14

3’ 9 a ~ [ = Yy 1 A I = Ao A A 9

ihdnauiissedrufenl liannsomy pH nazaannuiunsanseezgiltivivani/asu 14
X ' 4

Tuduldumin uaieduiiunisarugiums ldyuildwanaad nivua Tdumudu (364

P
= 1

nn./19) m3lddfeivanswdreilidngeds P, K, Ca uaz Mg 1induiiniu dewalinanan

U

3 A A

A 4 1 < 1 1
i (389 nn./15) TasnlesisudmaaauiinuaTinanas (16.51 %) msldijeniisaudae

'
o a 1

Y Y =\ a a Y a % 1 1+ =\ J
MldanimsnsyauTataz Iimanaanuivosngany Tagwuinmsldioniaiuea

D

a Ia 1+ A 1 Y o Y Y =3 a z:' dg‘ o

Ansiznaunaz ldilelivaasaudieiilidigana N, P, K, Ca az Mg mInAwniudu nazi
o < o <3 '

Idanududuves N luaeduaz luwaada k Tuaeds uaz ca lumaadgenimnuiag

1 Yy =\ a a Y a = (= ] 3 amAaa 1
dawalndnimswiyauTavaz iwandagegans 532 nn/15 Sainzduiinanga luud

(€)



a =}

[ ] A a 9 9 3’ 9 a K% 1 1 =\
GU’E'Nﬂﬁ‘ﬂ3‘1J1J§\1‘1J15\1@HLW@LW3JWﬁﬂﬁ@lﬂﬂ’) mﬂ%mmmummﬂnmﬂaﬂuuaﬂﬁﬂmﬂu

q

=2 9/

1A A a [ 1 o an [ 1w
ammansziaudwdz wandaiios 521 nn./15 ualisi lsgniaelsgegaminy 2,887

= ] 3 At 1 Y a ~ Y g’ Y a
UIMN %\‘]lﬂﬂzlﬂu?ﬁﬂﬂ‘ﬂﬁﬂiullﬂﬂl@\‘]ﬂ1§ﬁlﬁwa§lﬂﬂllﬂu1’n\‘llﬂﬁ<ﬂ:ﬂ;ﬂ‘ﬂ Glusumzﬂmﬂ“vmmmu

q

H 14
=~

XY (] 1A I ax Yo aa 1o =1 1w
augnumsldyunazldnsaaiuiznldi lsgniae lidgaiiios 1,438 vimmniu

(4)



Thesis Title Integrated Soil Management of Acid Sulfate Soil (Munoh series)

for Rice Production

Author Mrs. Saiyud Phetsuk
Major Program Soil Resources Management
Academic Year 2010

ABSTRACT

Munoh soil series (Fine, mixed, semiactive, acid, isohyperthermic, Sulfic
Endoaquepts) is one of the acid sulfate soils in tidal flat areas which is normally submerged in
rainy season. Most of the areas are rice cultivations having low yield due to the limited acidity
and low fertility. The objective of this study is to investigate the integrated management of acid
sulfate soil for rice production at Phikulthong Royal Development 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 at rate of % LR (L), 3) washing soil
with water (W), 4) washing soil with water and liming at rate of %2 LR (W+L), 5) washing soil
with water + liming at rate of 2 LR + application of chemical fertilization according to soil
analysis (W+L+F), 6) washing soil with water + liming at rate of 2LR + green manure
(W+L+G), 7) washing soil with water + liming at rate of %4 LR + application of % chemical
fertilization rate according to soil analysis + green manure (W+L+G+%F) and 8) washing soil
with water + liming at rate of 2 LR + application 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 undeveloped seeds 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 soil pH and still had similar exchangeable acidity and
exchangeable Al content but in the W+L treatment the rice yield increased to 364 kg/Rai. The

W+L+G treatment, rice could uptake more nutrients (P, K, Ca and Mg) so that the rice yield
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increased to 389 kg/Rai respectively whereas the amount of undeveloped seed decreased to
16.51 %. The growth and rice yield increased clearly in the treatment that included application of
chemical fertilizer. The highest nutrient uptake (N, P, K, Ca and Mg) and highest concentration of
N in rice straw and seed, K in rice straw and Ca in seed was found in W+L+G+F treatment which
was the best management for the highest rice yield (532 kg/Rai) in Munoh soil series. However in
term of economical aspects, the W+L+F treatment is the most profitable treatment as it had a
production of rice at 521 kg/Rai and received a profit at 2,887 Baht/Rai whereas the W+L+G

treatment received the lowest profit equivalent to 1,438 Baht/Rai
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2.11.1 MINATIZHAIDE19AY
1 I~ 1 o Y d‘ Y o 1 1
D) annuunsa-a1e (pH) 19@281A509 pH meter 1aal5ons1aI1U521119
Y
Au: WA 1: 1
2) SIERTRL 51!14?81”?9’]@ (Organic matter; OM) #1875 Walkley-Black method lag

a @

9
II0819AU 1 Ty (MIhMdnulue) INaI5aza1s 0.167 M K,Cr,0, 131105 10

Re-

Yy v
9!

A Aaa a Yy 9 a a aa v Aa Y3 ~
Hadans taz@unsa 1,80, Wuduilsuing 15 daqans asne A ldeudszunw 30 uiii uay
il Inmsadaearsazats 0.5 M Fe(NH,),(SO,),.6H,0
2
3) UsualuTasnunanue (Total nitrogen; total N) #1875 micro-Kjeldahl
[ Y [
method TA8FIAIDE19AU 0.5 - 2.0 NFN (NIINHTENNLUUOU) ANAIT51JAT81 Laznsa
9 I v H
H,80, Wuduiliuas 15 Hadans aeliszmmniedaTue ilddesngungi 380 oar
= Y ) M = Aa I o
waied 3 laasazatela i lunaulaesliarsacarsvesniuaissessy
a [ g 4 v A
4 Ysunareanesamiuilse Towl (Available phosphorus; Avail. P) @naau
an a J 1a v A & o an
@103% Bray II method uazdasizvdsuiueanesaniulseloviiae7%  ascorbic-
v Y v
molybdenum blue method Iae¥ed10619A1 1 N51 (M5 1WHnLUUEN) wuie1ana Bray 1T
[ v
10 Haaans w1 uAuIY 1 WH nses darsazareinsedlanildinadindudie
@1582a18 ascorbic-molybdenum blue 11111/3amsganaunduuasinnueInauaa 882
Y A
W TUINAT ABIATO Spectrophotometer
a ~ =) ~ ~ A ~ a Y
5) USuaInunaFon TxRey uaaidey vazuyniideuiuan 1Wasu'la
(Exchangeable potassium, sodium, calcium and magnesium; Exch. K, Na, Ca and Mg) o NaAY
v v
A28 1 M NH,0Ac pH 7 Tao%aa20619au 1 nu i@uiienana NH,0Ac 20 Hadans e
~ ) ~ a < (a = = 4
30 9 pseaathasazareingedla lamsevdSua InunaFeuuas TyReualomnie

Flame Photometer @1M3UUAATENILALUNATITFINTIATIZHAIBIATOI Atomic  Absorption

Spectrophotometer
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6) sz dunanalaluay (Extractable sulfur; Extr. S) anaaudg 0.01
v 9
M Ca(H,PO,), Iag¥4a10619A1 3.0 N tAnie1ania 0.01 M Ca(H,PO,), 30 Uaddans e
) Y A A a aa a oal @
w1 2 ¥ 1u9 nsewdrthtlaasazareiingedld 10 Hadaas wnihertlesdunmsazatenas
msanaznouad i 10 Tadans uaz@ume BaCl, 50 Jaaniu USulSinaslnld 25 iaddas
k4 gl o ° @ 1 ~ 9 A
arerinau 1l daanugjunielu 30 wiiidienies Spectrophotometer
a < ~ @ = A @
7) YSurauman uuemila daned uaznesuasneanald (Extractable  iron,
manganese, zinc and copper; Extr. Fe, Mn, Zn and Cu) anARI8 0.005 M DTPA pH 7.3 Tagda
v
f19819A1 10 TN MTIVIHTNULNON) WNa1Taza1e DTPA 20 Haaans w1l 2
o Y o A ¥ [ a < ~ @ = 9 A
#1149 nseaudniensazared 1a 1 iadsuauman uuenila dened vazneaidlonio
Atomic Absorption Spectrophotometer
a < Ao A A 9 . g
8) ﬂimmmmgﬂummmzazgm vivantlasuld (Exchangeable acidity; EA
and Exchangeable aluminum; Exch. Al) afaaie 1 M KCl Tag¥ad19819au 5 - 10 n5u M3y
Y v
Wniinuduen) wua1sazate KC1 50 Jadans w1 ldwermnu 12 $27ue (F1eau) waznsos
4 Y a a :/' :/‘ a aa [ a |
AWITVUYYYINIA 419AUDN 3 - 4 AFI (ATIaL 10 Vaaans) uazdFulsuiasdlu 100
A Aaa o a L4 a { { a
laddans arearsazaire KCluazih linsizimdsnansafivaniasulade3sns
1] Ay =} I Aa a d o Y] a o
Inmsafvarsazatoninsgiu NaoH Tasliflueanmawiududinmes d1m5unsinszs
Ao A A 9Yq Y o w 1 A a ~ A 9 a
pzgiiuiinanasuldlidredsi InmsanlSunansaivaniasuldunavarsazate
A Aaa o A 3 a2
1 M KF 10 daaans uag lnmsanuaisazatoniasgid HCl audrsazanondowiluluild
wazihlSuadIsaza1ouInTgIuYed NaOH uagdisazatonasgiu HCl lddwaam
Ysmnansauazezgiiiniuanaaoula
a A
2.11.2 MIUATIEHNS
Aa 4 V) A Y v 1 A 9y
MIAATIERANWVVTUYDIT DI TUNS 15619819NS1NT0 2.10.1 1AL
a 4 9 9J A A a Jd v ] a oal + A I
2.10.2 M1AATIEHANWANTUTINOIMITNFNUAUDNITAUATIZHAIBE 1A 11 1o W Tarq
o a a o A o a 1 o Aa
U5u1598Y tagmsinTzRNons 195 UToINAT TIUAUANEN 2 NTURAINAY (2547%)
a o a 3 an
D msaesermdsuia lulasouianue 42835 micro-Kjeldahl method
[ v v
Tagdad10819Wy 0.5 - 1.0 n51 (M31wimidnfiniuen) Aud15159 501 aznsa H,S0,
Y 1 v v
Wudu 20 Taddns avlilsznuaiar T nazih l)desnigungil 380 ovrusaidod au'la
o o =\ a 3 [
arsavanela i ldnauTlaeliansazarevesaiuaissessy

a 4 Yy 9 [ ~ ~
2) N15AATITHHIANNITNYUVRINoa e Sa I‘WLL‘V]’(?HG]SEJM LAty

~A A o [ < ~ o = ] '
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Tar USulSinasiilu 100 Gadans udnh llInnedmanududusigenns dafl

Womesa  TavdfmsilvifaasdszneuFedoudivassdiearsazaie
yellow molybdovanadophosphoric acid waziirldianms @'ﬂﬂau
umﬁmmanﬂﬁu 420 W TumAs Ae Spectrophotometer

Tnumandoy  TasSalSunuasfiezaeuilanildesssnii innueraay
766.5 W1 1UMAT g]}’JEJm%{'E]\‘I Flame Photometer

Muzau Tasnisildasazatemanz noulyIUADeVY0I BaSO, 1AL
ﬁflﬂ?miwﬁmuﬁljué’wm?m Spectrophotometer ‘ﬁﬂ’nllﬁﬂ’l
adu 420 w1 Tuins

unadeon uuniliFow ian wanila denzd nagneuas Tasianisganau
AAUUAIVDIDZADNTIAIINEINAY 422, 285 254.8, 279.8,

213.9 uag 324.7 w1 lumas Mud1ay ﬁ’lﬂlﬂ?@\i Atomic

Absorption Spectrophotometer
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1. wavaamsdamsausuuysanmsaemsilasunlasmaniivesamseidayaauylus

1.1 msasudasaanauilunsa-aravesau
1 1 I~ 1 a 1 o 1 1
HamsAnEINDI1 Manuiunsa-a1e (pH) vesauneuiinisnaasliniod
Tue29 3.83 - 3.98 (13199 11) mavansauTaemsldiu ¥ vesnnudesnisyunioludas

4
1,100 Alansu CaCo, av'ls MrlvaA1 pH vosAugsTusgniiioda ﬂJEN‘V]NETﬂ@I na1fne lu

o =

f5UATIA0Y (control) AUTIAT pH 4.07 luiuanarafiunadany S5uRlhdaa (W) 3

v A

1A pH 4.10 “lummzﬁéhmw“ldﬂyimma (L, WHL, WHL+F, WHL+G, WHL+G+%F uag

a

W+L+G+F) naala1ju 45 Ju auiian pH qqﬁuagﬂu“ﬁaq 5.05 - 5.35 (M31971 12) nasHdafy
Remniisunsnanesduiia pH anaudndes Taslussuiildyusmdaeiar pH ogluzaa
5.03 - 5.23 uanA e uTiEdRyBIaTaATuMIUATINTOD (control) FaliA1 pH 3.98 M3
TafloNwansudre (W+L+G, WHL+GH+AF wag W+L+G+F) udiag laifinaiIvar pH uanaa

funsaaasudfui i ldioisaasugae uaa pH mmﬂummﬂumwu drumsldhi

Q

mmmm mﬂaﬂammllum T pH mﬂﬂﬂuuﬂTiLﬂaﬂuLLﬂaQMTﬂﬁﬂ (mswm 13)

1.2 maldsmlasfSinadunsaingludu
= 1 a =) = [ a 1 o = ] ]
Han1sAnyINLIN Usmasunieingludunouiinisnaaseliaiegluyg

51.4 - 54.5 nuson Tansu (M35199 11) msdamsauTagms ldifu ladlend uaz ldijonaan

o w

i lddsmudunioiag luauuanasdunadanud1suas19ee (control) HAWDAINT

b4
=

Taqjuswdreildlsuusunioiagluauiiuun TWugadiu msldijewnivas ldijeivaasu

Y o Y a a A o a A Y [ ] = 1 = 1 v
A Insinadunising luauiuud Tduganiimslayuwieaedraunae) Tagnwunvaany

u

v 9
v A Y

= a a a Qv a o 9 o a (Y 1 1 =
mewmananlsuavunssiag luauludisunlmnihaauarugiums ldyuneg lailaniam

1A Ja 1 L - | A A [ 1A [ A
ﬂ13lﬂ31$ﬁﬂuiﬂhﬂﬂﬂﬁlW‘]§ﬁﬂ (WAHLAG+F) UAURAYYIGA 62.5 NsuAeN lansu (®M519N 13)
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A
ATNNN 11

auianN1unlu19sEMIveIanneUNIINAADY

o

My pH oM Total N Avail. P Exch. K Exch.Ca Exch. Mg Extr. S Extr.Fe  Extr. Mn  Extr.Cu  Extr.Zn  Exch. Acidity Exch. Al
NINARDY (gkg)  (gkg)  (mghkg) (cmol(t)kg) (cmol(H)kg) (cmol(+)kg) (mgkg)  (mgkg)  (mgkg)  (mgkg) (mgkg)  (cmol(+)kg)  (cmol(+)/kg)
Control 3.93 51.4 1.93 24.0 0.059 1.36 0.22 92 435 2.07 0.35 0.53 3.01 1.78
L 3.90 53.2 1.95 21.5 0.056 1.23 0.21 91 428 1.91 0.33 0.52 3.08 1.80
W 3.83 52.8 2.00 21.8 0.058 1.20 0.20 82 468 1.89 0.34 0.52 3.10 1.85
W+L 3.88 53.6 1.93 223 0.057 1.30 0.23 99 482 2.04 0.36 0.52 3.14 1.85
W+L+F 3.98 51.8 2.00 21.0 0.056 1.25 0.21 93 490 2.01 0.35 0.50 3.12 1.93
WHL+G 3.93 52.7 1.98 225 0.058 1.26 0.20 91 442 1.90 0.33 0.53 3.07 1.90
WH+LAG+AF - 3.85 54.5 2.03 21.8 0.061 1.34 0.22 93 347 1.92 0.36 0.52 3.06 1.75
W+L+G+F 3.98 54.1 1.95 225 0.062 1.33 0.22 88 441 1.97 0.36 0.50 3.13 1.90
F-test ns ns ns ns ns ns ns ns ns ns ns ns ns ns
C.V.(%) 4.9 9.5 7.7 16.2 6.96 6.98 7.7 14.7 16.9 8.6 15.9 12.8 32 15.2
wneme: s WanuuandeiunEaanssRuaNITeiy 95 Wedidud

L ldiu v vesmnnudosmsiu

F 1

{Jenail

=

Y
w l41ideau

G laile

A

Q
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M3NA 12 auiamaniualszmsvesdundens lau 45 Tu

CRbAT pH oM Total N Avail. P Exch. K Exch.Ca Exch. Mg Extr. S Extr. Fe  Extr. Mn  Extr.Cu  Extr.Zn  Exch. Acidity Exch. Al
NINAADY (g/kg) (g/kg) (mg/kg)  (cmol(+)/kg) (cmol(+)/kg) (cmol(+)/kg)  (mg/kg) (mg/kg)  (mg/kg) (mg/kg)  (mg/kg)  (cmol(+)/kg)  (cmol(+)/kg)
Control 407" 520 2.03" 25.0° 0.069 1.07° 0.26 101 531 2.04™ 0.36" 0.51 2.63° 1.53°
L 520" 557 2.10° 25.8¢ 0.074 4.66° 0.30 102 516 207" 033" 0.52 0.90" 0.04°
W 4.10° 51.5 2.13° 24.8° 0.071 1.10° 0.26 98 526 1.85° 031" 0.53 2.44° 1.43°
WL 505" 552 2.03° 26.0°¢ 0.074 456" 0.28 105 523 1.95% 034 0.48 0.76" 0.02°
WHLAF 515° 574 3.68" 53.5° 0.088 4.61° 0.28 95 529 1.93% 0.28° 0.49 0.85° 0.03"
WAHLAG 533" 569 2.13° 26.5¢ 0.072 4.69° 0.31 91 509 217" 031" 0.48 0.45° 0.02°
WHLAGHAF 528" 575 3.05" 40.0° 0.078 4.54° 0.30 104 520 2.07" 0.29° 0.51 0.51° 0.02°
W+L+G+F 5.35° 57.8 3.60° 56.2° 0.094 463" 0.29 98 512 223" 0.28° 0.49 0.57° 0.03"
F-test * ns * *k ns *k ns ns ns * * ns *k *k

C.V.(%) 3.4 9.6 15.5 111 15.26 23.83 13.3 15.3 75 8.3 11.1 12.2 13.2 44.8

4

1 Y aad 1Y y o <
nuue: * ﬁﬂ?”llllmﬂﬁ”lﬂﬂuﬂ”lﬂﬁﬂ@]ﬁi% Uﬂ’nm%uu 95 L']J'E]{LWHW

@

= v @ aad A o J 2 4
5 IANUUANANNIUNNADANTZAVANNTOIU 99 1T IHua

'
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(=) 1 Y A @ J 2 4
ns Ulllllﬂ’;l”llll!,@]ﬂﬁ”lﬂﬂlﬁﬂ”lﬂﬁﬂmﬂixﬂﬂf"l’ﬂm"’ﬁmﬂ! 95 wesyua

v
@

1 A Ao o Y v o Al v v Jda v A 1 v aad A o s 23 o ag
mmaa‘nmﬂumamanmwmqﬂuiuﬂaauummﬂum’nmmﬂmmumma@m5xﬂummwauu 95 weosiyua Iﬂfl’sﬁ DMRT

L ldiju v vesmnnudesmsiy w 1dnidredu
F o ldilaad G ldijoiwan
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A1319N 13 AUUAMUATLI95EMTVIAUNAINTNARDY

@

@y pH oM Total N Avail. P Exch. K Exch.Ca Exch. Mg Extr. S Extr. Fe Extr. Mn  Extr.Cu  Extr.Zn  Exch. Acidity Exch. Al
NINARDY (g/kg)  (g/kg) (mg/kg)  (cmol(+)/kg)  (cmol(+)kg)  (cmol(+)kg)  (mghkg)  (mghkg)  (mghkg) (mgkg) (mgkg)  (cmol(+)kg)  (cmol(+)/kg)
Control 398" 509 1.90 26.3° 0.061 1.19° 0.23° 94 366 1.80 0.36 0.52 2.97" 1.25°
L 503" 54.4 1.95 27.0° 0.062 4.56° 0.31° 94 360 1.73 0.36 0.53 1.18° 0.68°
% 4.00° 51.2 1.83 26.0° 0.056 0.97" 0.22° 99 353% 1.75 0.37 0.51 277" 1.10°
W+L 5.07° 55.9 1.95 273" 0.063 4.48° 029" 101 383" 1.80 0.38 0.52 1.12° 0.60°
W+HLAF 5.05° 61.3 2.35 37.8° 0.065 4.09° 027" 93 356 1.75 0.39 0.50 1.11° 0.86"
WHLAG 4.95° 57.8 2.33 26.8° 0.063 424" 0.30° 89 335° 1.80 0.38 0.52 0.81° 0.55¢
WHLAGH+BF  5.18° 58.3 2.18 27.8° 0.067 4.14° 0.29* 99 331° 1.73 0.39 0.52 0.98" 0.70°
WHLAG+HF 523 625 2.30 08" 0.067 4.00° 0.28° 95 340° 1.78 0.38 0.51 1.20° 0.65¢
F-test *x ns ns Hx ns Hk * ns * ns ns ns *k Hk
C.V.(%) 4.1 13.3 162 15.1 21.16 19.40 14.8 14.8 7.1 10.5 18.9 16.0 20.0 26.1
A 1 Y] t:z:d' [ d' a'z S I 4
WO *  UANUUANANNIUNNADANTCAUANUFONY 95 1o IHUA
=] 1 @ t:z:d' [ d' a'z S I 4
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= 1 [ t:zad' @ d‘ u‘a A~ 4
ns  IUANMUUANA A UNNTDANTLAUANUFDNY 95 1lo5IFUd
1/ v A Ao o v v @ A o v A v A 1 o aaa A o S 2 4 am
ANRASNANUAIIAIDNHINA1NU TUADANASINUTANVLANA D UNNADANTEAUANUFDNUY 95 11515 UA 19835 DMRT

L ldiju v vesmnnudesmsiy w 1didredu
F o ldilaad G ldijoiwan
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1.3 mslasumlasfFanalulasnuniualuau

[

Y
HamsAny Iy newiimsnaasaliua lulasnunua luaunnd iy
msnaaed lilianuuanaeiunieana Taslinundeedlugie 1.93 - 2.03 nfudenlaniu

{ [ [ Y] 1 o w { 1 1 1A A
(@13199 11) naaldyu 45 Tu wu drsumsnaassiimsldafeniismdeawaingzian

v
Y

o q Y A& QsJ‘ QQ'd?IdQJoQJQ' ana lowd'Slo
A lnlsua luTasnunmualuduimniuediidedidgoanada Tasnundsunlaid

a 1w 1 1 1A Ia 1 { [ 1
auarugnumsldyunaz ldijomniauminsiznan (W+L+F) Iaundogaqga 3.68 nsuno

' F
= 9 a

alaniu ua luuanaeduneadanumsunlsihdnaunivgiunmslayuuaz lddfeniinmwan

+

a Ia 1 [ A Q2 A = - [ 1A @ 1+ =
ARTIZHAUT NNV e sera (WHLAGHF) 34U 1URagmnIny 3.60 nsuaen lansy ﬂﬁ‘lﬁﬂ‘ﬂmll

Q
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v 1" a Ia 1 o a 3 a 1 [ aa o
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a o

{ ] 1 { @ < { a v a :;’
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Y
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1 Y
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Y v Y
iaz WAL+GHF) U3 luTasmuiaualuduinur Tduiuay (a13199 13)
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[ = 1 [ A Aa o T A ] ~ @ a 9 g’ F) a
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H v 4
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] 1 v o a 1w 1 1 1 Aa Ia
Tiuanarsrunsadanudrsoaldihdaunrugiums ldunaz ldiomlamaimsziau
A A A 0w A a o 1 Aa Y 1 lowd‘W:SIQ Vo
(WHL+F) Gallaunagminy 53.5 Jaansuaen lansy uaganidrsunldidnauaiugiunms
1 % 1A Ia 1 o % 1 { " W
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40.0 Haansuaen lansu ednlifsddymaada drulfinaeanefaindulse Towiluaulu

+
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[Y] 1T Aa Ia ] [} o o Q' aa 1 o w 1 3’ a LY
Tusast 1 vosmanznaLediivedAgsnedda Taewui s ldihdeauningiu

g

v
I~ Al = 1

1 1+ = 1A Ia 1 [ - | g
mslajuuagldilanlauainnauiuivileiyan (WHL+G+F) UAundegagaminy

]
v v A

Y
42.8 fiaansuaen lansy lduanadunadanumsonldindeaunrngiumsldyunas 1d

1 a Ia : U ! ' v A Aa o 1A o ' ' o w !
fantiomumansgnay (WHL+F) Galiaupdeninny 37.8 Jaansuden Tansu uagenddisun

=

1 1 1 o o 1 [l Y] 1A A [
liladflendismdrenazdrsunldifoniiludas v v insizHAUTINAIG (WHL+G+Y4F) &

E]

SIS %

uAuRaged Y19 26.0 - 27.8 HadnSuARN lanTy pENNNBAIAYIINNADA (131991 13)

1.5 mandasumlasfSainadwenaFannranalasulaluay
= 1 a = d' d' Y a 1 o
wamsanyInuNUTua Inunedeunuanlasu 1d luaunsuintnisnaass
=S d' 1 1 = 1] a (%3 d' o a
uAuRaged 1u%5I9 0.056 - 0.062 wud luaillszguInden lansy (13199 11 ) MIdanisaulag
Y ] ]
msldihdnau msldyu msldadend vazijeivaa lusldUSmaTnunaFentuanaaou
a [ 1 o [ I~ { a 1 [ aa 1 1 [ ]
T8 luaundaldifu 45 Sunazndaimsinuinemanaauanaesiunedda uanonvasldiu 45
[y a = d' d' Y a o @ = 9 dg’ 1 o W d'
s Twmendsuiivanildeu laludunndrsumsnaaselivur Tdugeu Taswunmsun
lafjoniismAae (WHL+F, WHL+G+/F 1az WHL+G+F) Uaunaoedlusie 0.078 - 0.094
a T A [ 1 o dl ] 1 4 =W Y d! = d' ] ]
wud lwallszquanaen lansu ganndsui luldijomiisawarededinundvedluye 0.069 -
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