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ABSTRACT

A laboratory experiment to determine changes in chemical and biochemical properties of Roi Et and
Phimai paddy soil receiving organic debris was conducted for both under field capacity and under submerged
condition. The organic debris used were fresh Sesbania rostrata, rice straw and cow dung. The soil samples
were incubated under field capacity and were analyzed for cumulative content of CO,, NH4+, and NOj3™ in
the soil of 0-2.5 and 2.5-5 cm depths. The same treatments were incubated under submerged condition and
were analyzed for pH, NH4Jr s Mn?* s Fe?* and organic acid.

In both soils, incorporation of organic debris increased NH4Jr concentration in both aerobic and anaerobic
conditions. Decomposition of organic debris increased in this order: Sesbania > rice straw > cow dung >
control. The amount of CO, and NH4Jr were higher in Phimai paddy soil than in Roi Et soil. NO;™ was
increased while NH4Jr was decreased in aerobic soil indicated nitrification.

After submerging the soil, pH, NH4Jr s Mn?* and Fe?* rose. This occurred more intense in Phimai
soil than in Roi Et soil, especially, when organic debris were incorporated. Successive manganous and ferrous
formation indicated maganese reduction and ferric reduction in submerged soil. Only acetic acid was detected
as an intermediate product of organic matter decomposition. The amount of this acid increased to the maximum
of 1.0 mM/100 g soil at 10 days after submergence in Roi Et soil receiving Sesbania and of 1.5 mM/100
g soil at 7 days in Phimai soil with Sesbania treatment, and finally decresed to the lowest amount at 24 days
after submergence. This suggests that rice transplanting should begin at 2 weeks after incorporation of organic
debris.

Key words : biochemical property of soil, Roi Et soil, Phimai soil, organic debris, Sesbania rostrata, rice

straw, cow dung, aerobic, anearobic

madvlgiien af Aauzinuasen ad WNINeIEBVEULAY YBULAY 40002

Department of Soil Science, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand.



318 1. ineasen as (e, 10 33 atud 3

UNAALD

o d‘ = wva = =)

V]'lﬂ?i’i/lﬂﬁf)\il‘l/\l’é]ﬁﬂ‘kl']ﬂm NUANWBIAUAY

a v < a a A Yo o _a a '

mmﬂusamammmuwmw‘lmm @aumﬂmg
v

9
Tu ﬂ1Wﬂ’N§Jﬁ;ﬂ’JHJ“§H wnuazly pawive

@ a

5 qounidnldlaun 1T u vhadn uazyath lu

a

o P a A v A 1%
Gl’JE]fJNﬂ‘H‘VI‘UiJﬂWEJGl@] MUANNIANNTU ‘LH?JUlﬂ
a L4 a [22 o s
’JLﬂiWZ'ﬁﬁ1ﬂ§ﬂ1mﬂ1%ﬂ1§ﬂﬂuvlﬂﬂﬂﬂll%ﬂ
~ (4 1 =
!L?JlIIlIL‘LlfJiJ uaz"lumm 611&“])"3\1@’JTiJa'ﬂ 0-2.5 uag

2 a ' o w A Y g 4 v
2.5-5  ISHUANANT mmﬁmummuwuumﬂiw

gl 1 ya L4 1A |
mwmm”lm!,ﬂiwﬁmmwm% wou Tuiew

= Jou a ~ o
wami Wess  uarnsAdunso

'
a a

9
a o a 1o 4
TuAuiia eariamsl 3 qaunidaziiig

1]
~

UsuawenTudlsumeld amnldsusondiau

)]

@ a ~

uaz‘l%’aaﬂ@mu M3 218AIVIT AOUNTIVY

a

dgl ° v dy 9 @ o
Jupwaauaa 1 us vhads Had> a1

ho))}

a o o
AIVAY Usumaisuoulasonladuaz
=) a a 1 a 9 <
wen Tuilenluaunuigazuinninluausseon
a Ay yo A Aqa P4
aunldsveenguilsuna lumsdmuiuluvae
nsuawen Tuilovanadl A UNANTZUIUMS
Tun3vlineu
@ 19 g 1 a ~
waamsTahafites  Usuaey Tuiiey
=) o a A dgl 1 o
upamd wazless luAuaziyIUe19TAY
A a ' a v < A
luaunuisuazuinnluausosda  nisine
o v 1 a
uam i uazness 1 A NUAANTSUIUNIS
=~ A v W /A A v o a ?,/ [
wamt Sansusaznessnianryuluauinve
Ea
nunsauedantnaIuluIzNINMI a19dI1ve

@

a ad A A v 3 Ay Yo
5 qounid  nandeluauiosdanlasul u
a aa dgl = a a S 1A
YSunansauedaniy 399 1 Uadluddedn 100
[ o o g Y o [ a a A ¥
A5y waanndainld 10 v uluaunuenlé
w a A A d%’ 4' =3 a A
T wlsuansauedaniu 9N ed 1.5 daa
v
1A 1% o v o %
Tudaoay 100 A5y HaanAvIuies 7 Ju lu
Y '
AU BalTunIAdInaIzABY 9 anawdl A
Y Y
% [ @ o Y] Y U
lu 24 Junaamsvai Mnduldsesuninsaue

aa A 9 A [ o IR o Y
Fanaaaodosadnonas 2 davvauzin i

fnen1d
1N

dy A Y 19 a A A
wundgninlumang fusenifounilofa
I Y dy AA v
Wudesas 65.6 VOINUNNBATOINNMIINYAT (WA,
4 o 1Y a a . .
2540) tiemuimaz IayaAuNNIe  (Phimai, Pm)
a <
{00z 1.8 1Az YAAUIOIOA (Roi Et, Re) 3008y
L 4 2 g = o 2
25.1 waanunnarualumeadl lumsinuiasadl

Y A a a 1< @ a A dy a =
'lmaaﬂﬂuwuwnJumgmu@uummuaﬂuazmﬂﬂ

ke

a

A a 9 < <3| @ a as
waziaenyaauIosdaludunuANINTIloA
N

== o " a Y
WudinswTagna lhaulumaaziuesn
3 7o a
Weuniiouiinnugay wysoin lagmnizau
X . a ¥y g 3y ¥
Weney 1u Audosda LAz IUNLIN 1A
@ a dy k4
worwilSulysauuvesay  lumsnaaeaiild
Y <3 Y
wwonAnbunaluladytulsziduveans 1y
@ a 7 I a 7 Y 1 9
5 gouniaiuileounsd laun vhednn T u
g a Y a
wazyane 01 adldluduuiudrezinanis
wasunlasga viianesFuaivesaunluau
vy g a a 2 A vo =
Fovdauazaunumenaly mwnlasvoendau
. Yy ) .
(aerobic) uag1eondau (anaerobic)
a dqy ] o ' o
aunldlgndnTaens T lugndlzlanyme
nﬂy A A Y @ s A
VOIANNFY 2 UUY ADAUITUNIHAININVNG)
wiggilgn  uazdAuvzilenluggduniengilgn
9 = 2 9 o A o 3 o &
Tulswiianumlisiendeiinsalsemuaaiu

' { & v s a 4
Tugreiaunieezily awlieendiou &9
NILUVIUMINNFUANFENT AN oxidative 110

1 Aa o A A ?)/ v Aa a
alugnnauilennselihiianazunesndon
FINTTVIUMINWFUATFENIT MW reductive

IS} a A 1% a 1 o

mmleendwuzmilouny nmaulsTagna
a < @ a
wag MNVIAeeNFTUANYULINNIZVEIAU

A a A ¥ o A H IS
WeAUWINNINTI9 199209910 LT 011



¢ a oy o A
Q. IAEATAM AT (INY.) 19 33 atiun 3

A o ' a
¥ailszniu msuanlasumasznineeinaluau
v v v
LAV SOMANEg 0199 ndugIeg 19U
a 9 A Y- 1
ponduluussemavziin 1l auldTasnmsuns
v 4 v
N52918  (diffusion) mu%’ummumsﬁwgmﬁaﬂu
Y
@ [ a ] o I
931N TUNINTLIBYDIDON T UH U Dz T
961910 (1/10,000 WNYDIUTTHIMA) AUTIOY Y
amaunyli1d5veengiouas  sendnunio
a a S A FY o Y
wunszgnyaunssaulylumsmelsaunuamlv
Auodlu AN reductive (W3, 2532; 2540) u
2 v = A wa
msnaassil ldanudansasunlasam uiia
v

= = a @ a < a
neFnalivesduuInigaaudooidanayyaau
wely mmnlesndauuas mMwnlfeendioy

J ax
ginsamazizms

3 o ' a gy < . . .
INUAIDYINYAAUIDYLOA (Roi Et soil series,

Ay a 9 ' A 1
Re) fiNoauusnatu TuuLig 0.44009 2.90UUAY
£ g v & A Y o a v
Fadluggrdununertnn  Tumueuderiuny
f108NAUUIYAAUNLIY (Phimai soil series, Pm)

& A 29
NANUN Insemsralsemuruesnneiinuaou

"\ e o < A
019 94009 V. YOUUAY AU BIANDAANVEN

2 a A a ° =& Y Y Y
15 Fuawas nnrlau  Aeldudwdlsen
' A a a S g
FIUAZUNTIVING 2 dadawes yaausosdaiiu

a d" aHa A <
AUHONeIY (loamy sand) TuvmzRaunueily
Pl £l
A A

a A = = A~ <
Autloazogauazvtennueitlontioauduuuy

319

clay U5 UUOYNTVITIUAY (Soil Taxonomy, 1975)
o a I [ 1A [

Iavagaausoadnog lunquandes Aeric Paleaquult

TuvaznaunneeglunguALges Vertic Tropaquept

(Lﬁmgu, 2527) “dlﬁ Moorman and Rojanasoonthon

Yo a g I g . .

(1972) 'lmmgﬂﬂusamamﬂu Low Humic Gley soil

MNTTUUMINUUNAULDUINUOS USDA 1938
wa ~ o Y

Aa uiamaniiveans oeyaldn aeldly Table 1

[ a A d A 1 Hq U Y 1 J
3 qounidwtaaa q lFldun whedn
) v A g
T w wazyanne vhadign “wiuswan o
£ a A oz 2 g
PNAIATUFUAILAT  YaaneFuduFuanaon
919az18en0gial  HIauIAIToUATUAZLINT VA
0.5 Haawas 1 uensnu (Sesbania rostrata) Uf "y
vy v : a ) o )
I ldvuraasuasudiwasiguderduriedin
wa =\ @ a A d Y
A wiamaniivesd gounidan q u adlily
Table 2

=S % [ a a
PMISANEING a1dIve9T adun3glu gw
ANNFU WY

= a
MR

Y 1 a <3 a a 4

d10619gaAUs oD ALAZ YAAUNLIEN
MNANIULTINTOUAUAZUNTIVUIA 2 Haalag
Y usl’ Y o o a A Y
udniungnindiiud qaunss Mg yaane
n3o 1 wonsiw) ludasn 160.53 asw/au 15
Alansy w5e 4 du/ls lunzazfawar Anvina

Tablel Chemical characteristics of Roi Et and Phimai soil.

Soil series pH oM TN CEC Cation (me/100 g)
(%) (%)  (me/100g) Ca Mg Na K
Roi Et 49 0.38 0.038 25 0.79 0.26 0.20 0.08
Phimai 6.5 2.10 0.083 38.7 11.78 2.84 4,32 0.55

Note: OM = Organic matter, TN = Total nitrogen, CEC = Cation exchange capacity.
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Table2 Chemical characteristics of organic debris.
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Organic oM TN TP Ca Mg Na K
debris (%) (%) (%) (%) (%) (%) (%)
Cow dung 36.62 1.01 0.14 451 0.20 0.09 231
Rice straw 50.00 0.41 0.10 - - - 14
Sesbania 25.74 0.81 0.07 - - - 1.18

Note : OM = Organic matter, TN = Total nitrogen, TP = Total phosphorus
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Parameters Soil : Extractant Chemical analysis
CO, - Titration method (Stolzky, 1965)
NH4* and NOg™ (1:10) 10%KCl Kjeldahl method (Keenley and Nelson, 1982)
Mn2* (1:10) 10%K Cl Atomic absorption
Fe2* (1:10) 1 M NaOAc buffer pH 2.8  Colorimetry (Kumada and Asami, 1958)
Organic matter - Digestion with acids (Walkly and Black
1934)
Free organic acids  (1:3) H,O HPLC (Lawongsa et al., 1987)
pH - pH meter
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Figurel CarbondioxideevolutioninRoi Etand Phimai soilsreceivingorganicdebrisat different depths

under field capacity.
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Figure2 Ammonium content in Roi Et and Phimai soils receving organic debris at different depths

under field capacity.
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Figure3 Nitrate content in Roi Et and Phimai soils receiving organic debris at different depths under

field capacity.
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Figure7 Ferrous content in Roi Et and Phimai soils receiving organic debris under submerged

condition.
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Figure8 AceticacidaccumulationinRoi Et and Phimai soilsreceiving organic debrisunder submerged

condition.
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