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UNARLD

wanuAnmdnnlizneuvesdnialuau great soil group @ qludimnmanmsvealsemea’ny
493 Fresh Water Alluvial soil, Brackish Water Alluvial soil, az Low Hunic Gley soil wummlnwm

nyadin (humic acid) ﬁi‘:mﬁuzﬂﬁammsﬁﬁau (free and complex forms) pmnenanHusEHNIAWIN

[ XY . < a a a
¥amaq uazanuuanmasziiulasalusznha Great soil group nanaeffinaniadatia uazniaain

(fulvic acid) nau'lun]am.ﬂuﬂumn Fresh Water Alluvial ﬁuaamﬂuﬂu ywn Brackish Water

Alluvial um"°hmanmmuammmﬂamﬂnau‘lmﬂwwau uanmnﬁuummwuﬂmmmﬂamﬂnmﬂmﬂ
dassvosdy Fresh Water Alluvial yay Brackish Water Alluvial dnlwayiluania B type uov A type

adal uansadriiaieylupidedeuvesdua 2 svomiud nimaiiihuxiia A type,

a
Burdiiagludunananardanuddglunsaivau

]
AurNdEnIREnE  elusciirvastiun®  Hillanusdy
dammq@mmunzﬂmaaau‘[mmwwxlﬁuumovuaaﬁw;mmﬁ
ulasiaufismees uaemedandndon  Bundiiagluduiu
‘qu?ﬁu‘ﬁaumn ﬂs:nauﬁ’mmsﬁﬂswng’luﬁ’n §03 uay
a}ﬁun‘i’sﬂﬁoﬁﬁ%"‘amaxﬁmﬂuﬁ’a (Russell, 1961)

Bun3dianluduniuns g q AzehafiufIUs i muaz
i swdurfins SGuaz el hnuani ldauds
sawilddaudiminuszd  nudsemwuasduniiiag
Tusiulanadunsd  mdveusdmlngazesninlugy Co,
vusmziug sz nevvasmsluiraiydunid faud
wdeaztamnuazindeagluauaznaliind 9 (humus)
A s fnlar e Ut auuas s MedT I 8IIWaN
Sdiaiimunrafisifiaiiussgetou (complex) fudaan
vpalancluduld  uasfismddglunmmuaulasiaiie
VO IRUUREMILANA UANTROU 1 vasaudndan  eialsAd
grudlsrnarmasfiadafnuenassiia sufiniagiia
useniaWaIa (humic and fulvic acids)

8 9 (Stevenson and Ardakani, 1972) s wmiufunilu

fur1sguail

Uszinalng ¢ msdnwrdenazUSmniadilauaznia

"ininewed  dninmensed  wsntndnnmsad aw
ey sedineduszanugansuystivesiu nangiine niw
ATIMINBAT LIAYU NTUNN 10900

Yiniiey UsznautunsmivSinmdunifasuauuas

auﬂ%'ﬁ*?@nluauﬁﬂu‘l’ﬁ‘iﬁmaa Walkey and Black wet
combustion method asiin m33dvedsiieminnsdnm
WSy feu S aduvdseruaufinilagds Improved wet
combustion method “édﬁ recovery 9% (Kosaka et al.,
1959) 135 Walkey and Black method @nwianuduwus
sewhalimdunidaiven  fuvSuialulasiausimue
TWauw  ussAnwrfiauas Ui saensad finusznia
ﬁa‘*‘m‘luauuvtha q 'Luﬁﬁuejumﬂnmd (Central Plain

area)

gunsainay 353
uwduu 18 e Lﬁumﬂ“?{s-méjumﬂnmwaa
Uszine'lng 1fuduursa (series) ¢ q 1w great soil group
1849 Hydromorphic Alluvial soils Win Fresh Water
Alluvial soils (FWAS) fu Brackish Water Alluvial
soils (BWAS) uszlu great soil group 1839 Low Humic
Gley Soils (LHGS) usznaudmwduwadswui (Si),
W (Pi), 833w (Sp), aziBansi (Co), By (Ay),
538 (Rs), 203Ny (Ok), unzzauasUzn (Np) ((9'1’]5'1\‘1*7{ 1)
daessdoandaluiesUjian deteluil

1. fimﬁt‘ﬁ@]mamﬁmadau‘[mmﬂ?mtu. sand, silt,

a

waz clay 1a¢3% hydrometer w1 pH ¥8sdu (41 : &u
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Great soil group Soil series Locations

Fresh Water

Alluvial Soils Singburi (Si) a.Mi38 2.04500
a.i3e 3.8g500
2.u3shu 200507
a9 2.81M83

» Phimai (Pi) 2.8y LRWITIMLT
” » a.ufiay nawIToad
Sappaya (Sp) a.40ly v.8vmea
Brackish Water
Alluvial Soils

i Ayutthaya (Ay)

Chachoengsac (Cc) a.fzuq‘ﬁ' nm.y.

2. mwlremy 2.819M83
” ” 2.UR 2.8451
» Rangsit (Rs) 2.ARa MM Lunus
2.0 2.Unus
a.uaaie wunumil
a.AuB A ARITLS

” Ongkarak (Ok) a.nuauie .unumil

’ ”

a.auauie aunusfl
» » .00 azBanmn
Low Humic

Gley Soils Nakhon Pathom (Np) 8.¥84 3.484m

gom1 1:1) lay glass electrode wiSanalulasiauiionus
wdu lew semi-micro Kjeldahl method ¢en1sty selenium
mixture ({udssiuniiges (Bremner, 1965) witam
Namﬂﬂ‘[@naﬁﬂauﬁm&'\m Bray II (1:10) uszdadSanm
o HZSO4-Ascorbic method (Olsen and Watanabe,
1965) w1 exchangeable Ca, Mg, K, I8 Na lapaiadu
& 1N NH,OAc pH 7 (1:10) waewiSanm Ca 1y Mg
1oy atomic absorption method wazwiLSum K U Na
lagld flame emission method
2. AemerUSnmduniimiveun (0.C.) 2 35fe
2.1 Walkley and Black method (Allison, 1965)
2.2 Improved wet combustion method aBn3
sandlamivauludatsdumdan K,Cr,0, lunse wau
H,S0, uaz H,PO, Suunafifiatuday ascarite fiu soda
lime §y5wasidualu Kosaka er al. (1959)
MAldnmIdaTzia 9 il W ldmeny
ﬁuﬁufs:v\dwﬁuﬂ?ﬁm%uauf"{"‘;mﬁ:ﬁmn 29%  uazTEwin

Bunifanfveuuaziulesiauimunlas regression analysis
3. AnwRautiznauwinaIadilaludu

3.1 nafansadafiauszyaia 1§ O.1IN NaOH
aﬁanmvfeaaaﬁaé’luamwﬁm: (free forms of humic
and fulvic acids) aananau uarmniufigiantarsnes
ﬁag’tuamm%ﬁau (complex forms of humic and fulvic
acids) aananduey O.1M Na,P,0, qivaite 2 Tuaau
&wmIah du une centrifuge wdsmmiufusnnsadafa
H,S0,

WEARTANINDIGWAINTDY UMD

WRENTAYNIABENNATUAINITIANNTG it
nMIadlinlzanasnau
srawnIagalingan 0.01 N NaOH umidansidinm
nsavsnasemTiaeIniy standard 0.1N KMnO,

3.2 w1 /\ Log K uazfm RF vantagila
sunilnemiagifeilénnto a1 IS wavelenght
400 usz 600 nm. ¢p spectrophotometer WRTATUITL
# A Log K usz RF l¢esfl '

['lLogK = LogKMQLogKQOO '
fae K iy absorption coefficient i 400 une
600 NM.

K600)<1000

RF = ,
$MUIMUNRVDI0.1NKMnO,, fAstawmIniuniadqfia 30 wa.

f A Log K uszé RF flushuan degree of
humification @alfiflundnlunssuunsfiavasniadia
Tudu muswsciduevad Kumada er al. (1967) use
Kumada (1975).

WanInAaBataL NIl
fummenmaiudunse  fefifauddoudrailunia
Jaaudaflunsada (pH 5.44.1) sunfindafievmaznau
dnvesdedn BWAS {unsedanindu FWAS uasz
LHGS loslawz@ugedsfauscgaatninsd pH 4.3-4.1
vk dwnsdfdedwiiuawntindanteardeann (clay
to-heavy clay) smvSanalulasiaudmuauszdunid
Mm3veu wuhau BWAS ﬁqan’hauﬁ'uﬁémfﬂ"ﬂﬁ 1,563
ppm w89 N uazr 1.7% O.C. &u FWAS & 1,190 ppm
w89 N uny 1.41% O.C. uazéu LHGS fifins 700
ppm a3 N uat 0.95% O.C. emuddu s§wdum
C/N ratio wuhiie o-14 lagialau BWAS feuau
‘?llﬂ‘ﬂ falufodu FWAS uaz LHGS fafian 11, 12, Was
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<
anil 2 guanifninalizmivesdu

Great soi!  Soil Total-C * Avai. _Exch bases Mech. analysis

i Texture
groups series PH  Total-N W.B. LM /N P Ca Mg Na K Sand Silt Clay
FWAS — ppm %o
Si 53 0088 1.06 090 12 35 2450 355 84 70
si 54 0138 175 1.81 13 25 4300 85 214 154
Si 46 0125 148 1.36 12 360 2750 440 108 186 18 22 60 V.F.Clay
si 47 0109122 1.8 11 440 . 1600 265 80 110 30 26 44 F.Clay
Pi 47 0199 133 124 11 03 2600 525 138 114 7 24 69 V.F.Clay
Pi 47 0158 1.76 1.87 11 2.1 245 575 150 158 9 23 68 V.F.Clay
Sp 50 009 128 121 13 77 2200 455 130 4. 19 23 58 F.Clay
Mean 0.119 141 137 12 137 2621 457 129 129
BWAS
Ce 42 0200 184 220 9 30 1350 250 28 29 12 59 F.Clay
Ay 5.1 0085 1.10 1.08 14 28 1450 355 126 80 23 28 49 F.Clay
Ay 46 0138 137 134 10 24 2450  s95 154 126 13 22 65 V.F.Clay
Rs 45 0108 1.15 1.17 11 33 135 775 216 100 12 31 §7 F.Clay
Rs 4.3 0.125 1.29 1.30 10 27 750 585 164 126 11 24 65 V.F.Clay
Rs 42 0199 206 213 10 120 1000 500 160 110 19 23 58 F.Clay
i Rs 42  0.189 206 225 11 56 2000 500 138 12219 13 69 V.F.Clay
Ok -~ 40 0149 173 174 12 40 1000 S35 130 120 18 21 62 V.F.Clay
ok 41 0255 281 28 11 150 850 455 182 110 25 27 49 F.Clay
Ok 41 0115 155 143 13 38 450 295 116 106 25 34 41 Clay
Mean _ 0.156 171 174 11 5.5 1265 459 164 129
LHGS Np 51 0070 094 088 14 27 1350 355 150 50 26 28 46 F.Clay
W.B : Walkley & Black method
LM : Improved wet combustion method
* : wefiwudafuaufinanis Walkley and Black method
14 mudndy  dwmiuiTinunesinefiadalaludn  FWAS miAnw3Fnidieszd 0.C. wuhifif Walkley
Haud 0.8 0944 ppm uazludu BWAS fHesua 2.7 89 and Black uar Improved wet combustion method &
15 ppm ({eAUTanm extractable basic cations wuiidu fAensdlndifsaiu@mnai 2)  nausndienciada
FWAS §] Ca ganhiu BWAS udassiudhudmiy Na simple correlation analysis wyd13f1 correlation coef-
8 K use Mg Sufunalndifaaiu (maef 2) ficient (r) 0.989** (mwfi 1) usayh Yewa N5 Humuiu
0.3 _
( ‘ 0.3 °
3 o)
S
qE:\ 0»2 B 0.2 =
= =
~ %
< 0.1F :_‘3 0.1 F
o o a 0.101X - 0.019
R Y = 1.145X - 0.229 e 0 16;“
: r = 0.989%* r=203
0 1 1 ) 0 __l % 1 L 1 1
1.0 2.0 3.0 1.0 1.5 2.0 2.5
%0.C  W.B.method 0.C. (%)
M 1 anudiniusisnhanded iduddunidmiueu (%0.C.) inse Mwn 2 andimiissswhandoiduddumismiven  (m0.c) W

Tnu35 Walkley and Black 1at 35 Improved wet combustion Jimwilavit Walkley and Black uhlasmfanualudu
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280
O Fresh Water Alluvial Soils
0O Brackish Water Alluvial Soils
200 - A Low Humic Gley Soils
NaOH-Extractable
160 |- (free form)
120 L
A
(1
& 0
o
b
80 (go = A
D o
B ] o
40 10 p
Rp
0 L 1 1 1 1 [ 1 1 il |
1.1 9 .7 .5 3 1
A 10g K

RF

280 -
- D ' A
2001  MagP,0c- Extractable o
@]
(complex form)
u|
160 |-
o 9 0
1204
A =Y
o g Aa
80 @ o
OB
40
p
Rp
0 1 1 1 1 1 1 1 1 |
1.1 .9 .7 .5 .3 .1
A 154 ¢

4 o , o . - o s q s
mmn 3 anudintifiznin Aleg K uat RF nunsuunwminvoaniadinludu

Timethed  Afusnidwifihudfoaliuinnsandilu
Yrzinenedhai fdsaunnmrlammuss faaudigiu
waetszny (udEnafiheuscsan$a sau Improved
wet combustion method flwifmeaauihsazlesasand
mewmnniinm €O, fitiavinmisandladunibag
youludu une Kosuka ef al. (1959) 1oRguiudninafd
§ % recovery vamfusulu glucose unzyay added C
uénannnii 997 Li']aﬁmsmgmwﬁ"1 wse prediction
equation sEwhamenusuiuives 7 O.C. Ao
1N 2 3%

Y 1.145X - 0.229

X = % O.C. (Walkley and Black method)

Lf'Ja Y = % O.C. (Improved wet combustion
method) 3zidkudn intercept dlwm'wﬂ origin use slope
funi 1.0 unayhir 0.C. d1 M3l Improved wet
combustion 3zlddnindniten uszth 0.C. g9 384

ZAdehganiifyes Walkley and Black (fmfay usseir

4

fianehaziviiuiasl 0.C. Seszuim 1.58%
anuFuRufrswiaSuiadunidarduauusslulas

iawtmuanudhie r = 0.963** ugash Z0.C. lay

%% Walkley and Black fharlulfiseimBanadulomau
Fmue Wdwmmenmaldifiuethed (mnfl 2) mumanm

Y = 0.10X - 0.019 |

o Yulu % N, usz X 1flu % O.C.

#71/1#i13F Walkley and Black method 1¥wil3
im 0.C. Wauwld  ussmnsalfsziwluleniau
Fimualudummenmaléidag

iR mstneriedalianuh BWAS iy
total humus (H,) use extractable humus (Hp) M
vasin FWAS lanflefifud Hp/Hp 54 une 487 aw
fdiu ussliugavesnsndnsunciuiifalifine Hy use
Hg nnmhangadu

sumesilauscniaysindssenuhiluiu  BWAS
ndludiv FWAS ussludiu BWAS fnsafafinannnh
niaysdn saudu FWAS Snsaysimnnnimiadaiia
Tae PQ Wl 61 usy 479, MutNU '

owsoufsuSanansaaradugldaszussyy
1Befounuiisdu BWAS usz FWAS fnialugudss:
wnnilugifedou nindadalugidefauluiu FWAS
funniwesdu BWAS ey unsisdu BWAS use
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M3 3 oamliznovvednialuau

NaOH - Extract

Na 4P207 - Extract

Great soil Soil H H /HT 5 - a = 5 53

! T 2 2
gows  series ) () @ @b (o AlogK; RF, type (53 bt Az Alogk, RF,  type

FWAS
Si 44 49 2.6 7.8 25  0.67 37 P 9.6 1.5 86 0.89 56 B
Si 37 46 7.0 5.3 57 0.64 75 B 4.2 0.5 89 0.43 148 A
Si 31 50 7.5 5.9 56 0.59 77 B 1.9 0.2 90 0.32 190 A
Pi 33 47 4.2 4.9 46 0.69 51 B 5.8 0.7 89 0.50 137 A
Pi 44 50 7.6 6.8 53 0.66 60 B 7.3 0.5 94 0.49 140 A
Sp 32 43 4.4 5.7 4 0.63 71 B 3.2 0.4 89 - 041 201 A

Mean Y 48 56 6.1 47 5.3 06 9

S +59 +28 28 1.1 +11.9 . +2.8 +0.5 2.6

BWAS :
Cc 46 57 9.3 8.4 53 0.74 39 Rp 6.5 1.8 78 0.56 140 A
Ay 30 36 4.3 4.3 50 0.75 63 B 2.1 0.2 91 0.59 170 A
Ay 34 47 5.5 5.5 50 0.74 53 B 4.5 0.6 88 0.70 99 A
Rs 29 60 8.2 6.7 55 0.65 60 B 1.4 1.1 56 0.53 256 A
Rs 32 58 103 6.0 63 0.61 93 A 1.8 0.6 75 0.51 115 A
Rs 51 57 17.1 6.8 72 0.60 97 - A 38 1.2 76 0.55 120 A
Rs 51 62 16.4 8.3 66 0.63 83 A 4.9 2.2 68 0.57 89 A
Ok 43 56 125 6.1 67 0.62 91 A 3.9 1.4 74 0.59 99 A
Ok 70 51 20.3 7.4 73 0.45 84 P 5.6 2.7 67 0.57 88 A
Ok 39 58 12.6 7.4 63 0.60 83 A 1.8 0.9 67 0.43 84 P

Mean 43 54 11.7 6.7 61 3.6 1.3 74

S +12.7 +7.7 52 *1.3 +8.7 +1.8 +0.8 103

LHGS Np 22 70 4.6 4.6 50 0.38 76 P 6.0 0.3 95 0.31 254 A

a,b : The amount of humic acid and fulvid acid a],bl,PQl,Alog: Kl, RFl are determined for the extracts with

respectively, calculated as ml. of O.lNKMnO‘i
(ml) consumed by the fractions of each extract
corresponding to lg. of the original soils.

PQ : a/ (a+b) x 100 (%), percent of humic acid in
extracted humus (humic acid + fulvic acid).

S = Standard deviation

FWAS fifinmmaeiliadsfauinnninaysiamn las
§ PQ ol 74 wez 90% Kumada er al. (1967) 318914
Wh  unsedesrfinsadsendugdsszinnilugise
Fou

naenuFuRusszndg A Log K usr RF (mw
"ﬁ' 3) @nIniuunyiiavesnsadifald (Kumada et al.
1967; Kumada, 1975) wuidu FWAS finsad iedase
win B type {ludulngusciiofia P type & sudu
BWAS wunimfla P type mn?{n‘@ﬁ@"mﬂu‘nﬂﬂ B type
warflosress 1 dhadafifiuria Rp ust P types &u
mmﬁuﬁﬂgﬂt’h‘ﬁauwuiwﬁaau BWAS uaz FWAS fnfla
A type \foutianaa (1319fi 3)

O.IN NaOH solution, which are considered as
free humus.

a5,b),PQyAlog : K,, RF, are determined for the extracts with
OlM Na4P207 solution which are considered
as complex humus.

uFuRUSsEnie A Log us: RF fi Kumada
ledautasnsuunsfiavesntadfiamaisues  Simon
and Springer saniilu Rp, B, usr P amusdusuaou
mIReveans 4 vladed

. .plant a'}d‘ Rp type B type A type
animal residues
P type
Low » high

{degree of humification)

nnnsanmsulIrneuriiavesdidsluduuinie
nsnedaflazifudiniadafelusuidsdauludusulng
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wd il A type 448 degree of humification g3 §7u
lugﬂﬁmszuwuimmﬁaﬁﬂmao?m BWAS {i degree of
humification §iniwas FWAS

Kawaguchi and Kyuma (1969) ieuénwiannau
LREWLN auuﬂwﬁ'sma:um‘amWﬂ § degree of humifi-
cation :3]aniwauuﬂuﬂs:maunauﬁmm:zﬁﬂu
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Humus Composition of Paddy Soils in Central'l"'léi'n.

Ashara Ishizuka Manoowetaya Srisen Wisit Cholitkul

Soil Science Division Department of Agriculture

ABSTRACT.

The compositions of humus in the three great soil groups in the Central Plain, Fresh Water Alluvial
Soils (FWAS), Brackish Water Alluvial Soils (BWAS), and Low Humic Grey Soils (LHGS); were investigated.
The amount of humic acids in both free and complex forms varied with kind of soil series and great soil group.
The contents of humic and fulvic acids in free forms were higher, but in complex forms were lower in FWAS
than in BWAS. Free humic acids in FWAS and BWAS were mostly classified as B type and followed by A type
whereas humic acids in complex forms in both soils were A type in nature.




