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Organic material decomposition, carbon dioxide evolution and

organic carbon content in sandy salt affected soil

under different organic residue application
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Abstract

The objective of this study was
to investigate the effect application
of different organic residues chemical
composition on decomposition, carbon
dioxide evolution and soil organic carbon
in sandy salt affected soil which located
at Ban Ngio Kao, Tambon Non Pradu, Sida
district, Nakhon Ratchasima province.
A randomized completely block design
with 3 replications and 6 treatments were
carried out. All organic residues such
groundnut stover, leaf of vetiver grass,
rice straw eucalyptus and rice husk,
were applied at the rate of 2 t rai'.
The results showed that the high
decomposition rate was found at the
early stage with highest in vetiver grass
leaves and slowest in rice husk. We also
found at 1 weeks after incorporation,
carbon dioxide (CO) evolution was
highest in soil treated with groundnut
and lowest in the control (no addition)
throughout 26 weeks. In addition, Co,
evolution was positive correlated with
soil moisture content especially in the
first 8 weeks after decomposition stage
(r= 0.36-0.89). Result of study on soil
organic carbon at 26 weeks, we found
that soil treated with eucalyptus was

highest (4.65 ¢ kg") followed by vetiver

grass, rice straw and groundnut stover.
While that soil treated with rice husk
had lowest soil organic carbon content.
We found the relationship between soil
organic carbon content and residue
chemical composition such as carbon
(r = 0.69*) and cellulose (r = -0.65*%).
The soil organic carbon was also
negative correlated to Co, evolution
which the high CO ~evolution led to
decrease organic carbon accumulation

in soil, especially week 8-26.
AU
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Jymifhindeavaneylufiusnuds Audy
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gavauysaln  Uuusinensisnduy
deftvuazUiunudunieingin nsiifiinde
agluduin  Fuilidsunauazianssuves
dundsludunguidudsslovidedis 1w
lupSnheduuaiiselivsunadesadludniie
(Patcharapreecha et al., 1989; Topark-ngarm,
1988) uenand autFineidndiliivosin
iy eAuillassadauduiiu masdidufuau
flaipaulilnanin sildnseedandelng
thelwAntuldenn Tussriagguisuasngiu
fnmsiAsunUaesfisendu (pH vesdu)
oglutieniie Tnelugouiasiiufizendium
Audunsedn wasliuizennugs @Euduea)
Tuganu  seduthlfAueglusedviu  waed
AIULANES
ndgmitauadilednanunivinli
Bn1sdanisudlanazusuusefuauiiaing
gaen  wavAesrtsislynvanss  agsly
newfeadu  msstugiiuiinudalaonisld
Yamdunsdimldluiuiiiuisvilsiieuas
azmandeinuninslunisdamlalusieaiy
514 TanduniddsnadeaudRvesiuiionis
WA il wasTinm yuna (2549) 518917
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fingusrasdiiiofinuinisldiandunidnd
29AUTLNDUNLATAIA URDEASINITEARANYF
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AUTRNSILAENNTIURLINARDY:
Fudunsinulufiufiunfudy daudua
mualuulsed dunednn Jminuassvdin
1AEINLAUNITNARBILUY RCBD wiaamnass
YA 3 4. x 4 4. S 3 91 Ty 6 n3wds
msnaaes desvneullse LilldTanduvid
(Fsupunw) wagldirvenTandunsd 5 yiln
6un enddas Tumghuln vhedn wau
wazgaduda ludnsn 2 t rai’ wlSeudan
dunsdlasduiduviowans Tillvun 5-10 @,
dmsuiadas neun vedha wazgAGUdAE
Taanduviduinumihaueaitaie wén
navadlufuanUssana 15 @, Jandunid
duviafulidmiviinseviosdusznaumis
\Pdl

N3ANYIENIINITARUFIVDITaR
qune:  Anwinisaangsiveddandunidene
Wy (litterbag) 1AgNTIATENGIUTIY
Tandun3duun 20x20 9y, UTIYTandunId
MUNITHTNARRY (2 t rai) lugamivng
Wudatngs  wihlddenavlufu  uas
Fugenadeiiefnauihuiinfndelaeld
Luuraeamneadamaniliiovinungdsnsinig
aanesandeyatagdunidiivde

nsAnwinislandassiivaisuou
lpeanlyd: 1¥nuddves Anderson (1982)
Tnsfndsgunsainsanszuanefiiduuin
Wuruaugnae 15 au. a9 30 @, Bl
gunsaladlufuanaNiIfy 5 wu. dmsuiu
Aaegefingasuaulaeanledlneldlofey
lensenlud (NaOH) \Dusdindu CO, fisly
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Wwan 24 «u. wdith NaOH wnlawsy
funsalelaseaadn (HC) feduanUsunm
CO, v CO-C (mg) a1ngns CO-C (mg)
= (BV) NE : lnefi B fe USunaw (ml) ves
nsA HCL dnsumshomsaniu Blank, V As
USuae (ml) veansa HCL dnsunisiamse
iU sample, N A9 AILIUTUVDY HCL uag
E Aothwiinauyadves co-C

N1SNUAIBEN: NUAIBENQINITY
wazfganiueulaeenles fan 1, 2, 4,
8, 16 war 26 dUavi wnaslddandunid
WUAIDE19AUADULALNAINITNAABILUUTT
SUMUALTIALAN 0-15 @y, dmsuiaszi
auvRnuneld

NTIATIZUAIBEN: TINNITIATIZA
fognsiu leun muduluiy Ay
vesulngiansTUonAURY LhoRudedsTiun
Wavay Ard@nmnsiliin dunsdaisueu
TuAulnesounIuAzLnse 1 Jaawns Lagdd
Walkely and Black lulpsiauvivangae
B Mico Kieldahl USinaszquaniiiu
At (Ca%, Mg®, Na', K" lagidnisveany
Me 1 N NHOAc (pH 7.0) uavinuSunm
Uszquaniilusnslnegs Atomic Adsorption
Spectrophotometry (AAS) LazIlATIZHAN
AuaniUABuUszauanluAu (CEQ) s
Usiusine mseanefaimduusylevy
(available P) 1a&3% Bray Il JAsIeu
Yanduvisd 1dun U C uaz N viasun
Tudandunsd  lagdsmswnlull  wazinae
3TN Elemental analyzer (NA 1500,
Carlo Erba, Milan, Italy) L‘zja@uiaa (Cellulose)
wagdnilu (lignin) 1ne38 Acid detergent

lignin (Van Soest and Wine, 1968; and
Anderson and Ingram, 1993)

mmTwideya:  deyadtlstiun
AATIEAANULUIUTIU (analysis of variance)
AIULLNUNTTNAGBILUY Randomized Complete
Block Design (RCBD) HaziU3uuLiiaunim
unnastadedne Ingleas Least Significant
Difference (LSD) Jinsnzsinnade drudes
UUIIATFIY WAAATIZYAIANFUNUSIENIN
U3dy wazgnsfinwaunisannoy Lagldszuy
Tsunsudi5agy Statistic 8.0 uae SigmaPlot®

Wldnsiasent efuTe wazasuna
HaLAZIR150

AuURAuUasfuLazTandunIdnaunsAnen
X oo - L Ao o
WodunldlunisAnwinssilid uny

needuAusIN IneduTunaeyniavuansiy

NeLls wavhwuteindu 7153, 24.34

way 4.13% MUa1AU JAALeIAUYINAY 6.5

A@n ISt WAIAY  0.015 mS cm’

USunadunsdgasuaulufusinnu 1.4 g kg

Usunalulasiaunauawindu 0.1 ¢ kg’

Fedleglusyiuin  uaridnsiduvesansusu

solulpsiauwindu 14 fudiuSunameanasa

MduUsyloviwindu 42.8 me kg' USunwu

=l a a = =l

WAALTEY wUNTWeY tRey warlnwnaduy

WAy 1.21, 0.20, 1.63 tag 0.02 cmol kg

o a d‘ a

Audeu - dadnuguanidsudsgauanludu

WU 4.18 cmol kg AUiANUNUILULLTIM

WINAU 1.63 ¢ cm” (Table 1)

= gj dy Y A UV a a6
nnsfinwesatilaidenldiandunse

PisrUsznaumaaiisieiu lawn endlaas
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Table 1 Initial physical and chemical properties of topsoil (0-15 cm) at before organic

residue incorporation in the initial year (2015)

Soil properties

Sand content (%)

Silt content (%)

Clay content (%)

Soil texture

Bulk density (g cm™)

Soil moisture at FC (%)

Soil moisture at PWP (%)

Soil pH (1:1, soil:H O)

Soil EC (1:5, soil: H.0) mS cmt

Organic matter (g kg™

Total nitrogen (total N), (g kg™)

Available phosphorus (ppm)
Exchangeable potassium (Ca), (cmol kg™)
Exchangeable potassium (Mg), (cmol kg™)
Exchangeable potassium (Na), (cmol kg™)
Exchangeable potassium (K), (cmol kg™)

Cation exchange capacity (CEC), (cmol kg*)

71.53
24.34
4.13
Sandy loam
1.63
13.48
5.64
6.50
0.015
2.35
0.12
42.80
1.21
0.20
1.63
0.02
4.18

Tunglueln W9t wnau  warlugandusa
TneYandurddfindnivsinuaniuouiavmn
ag/luyae 309.8-388.8 ¢ kg lagmuasan
Tuluganausia uazsrgaluunay (Table 2)
Usmnallulasiaunugsanlumndidas (14.8 g
ke") Jandurididnsndiunsveuselulasiau
geanlured1n sesawn Ae lugeduda
waglunguen Usinudniunuasanluunay
windu 148.1 g kg' dandunsgiuiuim
waglaaegluyie 241.8-480.5 ¢ kg' lag
wusanlulugmauda  wazgegaluunay
(Table 2)

ANTINTEAYAIVDITEABUNTES wazn1Uan
Uaeefinvarsuaulaeanlun
HANSANYINTaaNEfIvesTanduvsd
= [ ¢ o ! - a a6
WieLan 26 damindansld wuinTandunsd
a a o % (Y a 6 ::l'
nnallasuinsaaredilunniandunid laey
L 3 £ 1 IS 901 U = I 1
a1 1 dawivadld ddwinuwdeegluiie
50-78% o nunEuAY (Figure 1) law
lugmauda el uazunau Swdnivde
aglndidssiu Wenamiwluludamin 8
Wud dmdnvediandunidanasdiinit 50%
yaadmtinisuau snuludiuvesheiniay
wnau laglamzunay Suwtnindeuniian
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Table 2 Chemical quality characteristics of organic residue locally available in

Northeast Thailand

Residues C N C/N Lignin Lignin/N Cellulose
(g kg™ (g kg™ (g kg™ (g kg™
Groundnut stover 310.2 14.8 20.9 90.2 4.3 374.5
Vetiver grass ; leaf 342.4 9.2 37.2 66.6 7.2 351.9
Rice straw 325.1 4.5 72.2 27.2 6.0 425.1
Rice husk 309.8 9.8 31.6 148.1 15.1 480.5
Eucalyptus 388.8 8.6 45.2 82.0 9.5 241.8

(74% vasiwiiniEud) Lﬁaéuqmﬂﬁimmaaq
Tudawiil 26 dwiinveswndrdaunietos
flgaviiiy 13.30% veniwmiindudiu wae
gegafounay ilofinnsandnsnisaassn
vostanduviens 5 win udsnsldlufu
Juszeziian 26 dUai azuiiuinianduvisd
nneliaeniuwnay  T9nsnsaanefangg
Tudaausn  wazardludamds (k) log
Tungiueln ndadas wazredny $msnis
aanadialutasusn (k) InalAssiy sesaunde
lugaduda  diuwnauidnsinisaangditn
mnigen dmunsamedlurimdsagiiiun
gnfdaasneinfishnnsaatsduiing
Yanduvidddun nuansAneiaadiiug
sewhednsnsaaean 2 9 fussiszneu
naevesianduvsd (Table 1) azwiud
TutneusnveanIsaanssn - wuauduiusiy
seuifUosAUszneumMaaiivesandunid
wihilefansanlutimdmesnisaatesiiu
gnsIn1saateAdauduNuslunisauiu
USunauaaglaa (r = -0.969%) e dandun3d

Aa a Y a 0
WNU?MWNL%@@JT@GQQ dawalminnsaanyda

S saa

liSani1Tandunsdndvsunaieaglaan

= dy | ¥ U U L 1
wazn1sAnellulanuanudunus sening
smsinsaaneifvaauiuandudaduans
AUYIUNTERNYAY

A a | & ¢

WwanansaunnsuandassnivA1suay
Iavonlnlutiewesnisaaigdl wuin e 1
L [ 1 a a 6 a A 1
Tunasldansdunsd  Husuiunislanvaoy
& ¢ 3 a 9
fvasveulaeanledas lagasanlufuild
¥INeaas (31.8 mg kg day') 998911
Ao wnaudazlungueln Mudsy agafe
Auililaiandun3d (5 mg ke’ day") uae
asnuuluduaun 1 Ysununislanlaes
anae uazdeanudsununisuanlasegedn
lupunldeinaifas wagsiraaluaunlyld
U a a 6 . v gj a
w@nounIy  (Figure  2)  #a99InUUUNIT
UanUaostuduluduaiil 2 wazvanas
Tudaiit 4 Tunnnssuds  weazidiugn
Tudguaii 4 Tuduildnst1adiusunu
nsUanUdegesan  S99RNAD  BINAIEAN
uazlungudn  wdRINdUAA 4 WU
a | & ¢ ¢ a X
finsuanUaseinvarsusulneenlaniindy
Tngnuagaluauildanistuazlungusn

A a U ! a d‘ l I
sesaunfalugadudia  diudunlilddan

a 6l

dun3dilszaunislanuasemfgnnaensees
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b) Vetiver grass
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Dry weight remaing (% of origin)
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L d) Rice husk
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401 y=2535¢"""- 74687

e) Eucalyptus

Dry weight remaing (% of origin)
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Weeks after residuce incorporation

Figure 1 Dry weight remaining (% of original) of organic residue of different chemical

composition after incorporation in soil

a1 8 dUuavt wagnisUanvaesanaslu
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TudUaniduganisveaes (26 dUa) lae
fufildgaausaiinsUanuaesgean (12.3
me ke day”) sesasnfewIndadas (9.1 me
ke’ day™?) ﬁauﬁuﬁidifﬁq@uﬁﬁﬁuﬂ Hszhu
nsUanUaeulnalAesiy Auansly Figure 2
PnuEanIsAnninadslunuauduius
FanauiuesAlseneunIvaiivesiandunid
WANUAIUFURUS T UNI9UINTERINeUS U el
nsUanvassiivarsuaulneenlanluunay

Franarfuautulufulneads  (9-20%)
AADAYINIANVDINITEANERAY 8  FUAK
(r = 0.36-0.89) wonaNiffmuin AdUni
16 vddlatanduvdd fanuduvesiudfindy
wanaunudsunaunsvanlaseinsaisusule
oonledliguvilstn Vil idesanlugasaa
Finaadseduautudsudiegdlufuey
Tugie 21-26% (Awdewiiu 24%) Weswn
Aeanmindslufu dawaldinnisuantdes
framrsuaulaoanlenluseius
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Groundnut stover
Vetiver grass

Rice straw

Rice husk

- No addition
Eucalyptus

CO,-C evolution rate(mg kg' day™)

0 5 10 15 20 25 30
Weeks after resdue incorporation

Figure 2 Carbon dioxide carbon (COz—C) evolution (mg kg day™) as affected by different

organic residue Incorporation

Usuraudunsdaisuaulunu AsvaulufulAuduRNUs fussRUsENaU

TN

0

\\\ -~

POAANATINUIT  USunudunsg D9 -0.716 sanansly Table 4 waddlviiiu

afuaulufuilafandunisiinnuduiudsu  Iduiliusinansdanddesfinvaniueule
Usunaunisvaadaeefiivrsveulneenles  eanludge dwalviliusunadunidaisueu
Tnglamzanduiuslunisavlugieduai  azanlufuin esnnduviddasueugame
7l 8-26 lpeiananduiud () sewin -0592  lWanduluguiwesueulasenlas

Table 3 Pearson correlation coefficients (r) between residue chemical composition and

soil organic carbon after residue incorporation

Parameters C N C/N Lignin Lignin/N Cellulose

Soil organic C 0.694** -0.222 0.247 -0.295 -0.124 -0.653**

Table 4 Pearson correlation coefficients (r) between CO, evolution and soil organic

carbon after residue incorporation

IMNHANSANEUSUIUDUNTTASUDY

mualvesiandunidiug (Table 3) lned

Tudn (<1 uw) ndanslafandunidia  anduiusmisuanfuuiunuaifueuivan
aeAUsEneUMBAlf1eiY wudn s Tuiw 0 = 0.69*%)  uasvmisauiudIunm
duvddmiuevlumuiildtandunid  flered  waglaa (r = -0.65%) Faudumiueulusy
Filasuudasldidte (Muneai and Motavali,
2006; Puttaso et al, 2011) awwiuldi

o a S caa s s a
'Jaﬁl‘au‘ﬂiEJWN@QﬂUSSﬂ@‘UﬂWiU@uUﬁN'}ﬂJQQ

Tuts 2.30-4.65 g kg Iﬂawugqqm‘luauﬁiﬁ
gAaURa sesasuntuseaulndifesiufe Tu
e ueln (3.25 ¢ ke wag19t (3.2 ¢ kg
dnfuilildfandunid fUsnusanyindu  Uhinaeaglaas  dwalviiuTununisazas

Y] a

1.82 g kg wanandfanudn Usinaudunid  dunidasueuludiuge

4 4
p-value = 0.0536
SED =0.796
| I I
2- I I
| I

Groundnut  Vetiver grass Rice straw Rice husk Control Eucalyptus

Soil organic carbon content (g kg™)

o

Organic residue

Figure 3 Soil organic carbon content at 26 week after different organic residue incorporation
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Parameters o, evolution, weeks after organic residue incorporation
1 2 q 8 16 26
Soil organic C 0.216 -0.335 0.203 -0.592 -0.704 -0.716
a5y UsuanislanUaeganaslut 19Mdswesnis

9

nAs@nwinisle Yandunie s
gaAUsznaumaAiifisnsfusenisaaissa
Y933andun3d  Msvanvdesiwmisuaule
ponles  wazUSurudunidarsuauluul
dudnilonse sndiuldin Shsnsaanesh
Aatwdludiusn  wazardlugimdenns
aanei Taetiausn lundnuln w1ndidas
wagvadm duwnlduaanedisinitganaussa
wazunay ddhuremsaanedvesiandunid
fUsuunsvanUassinvaisusulaeenlea
Aetugsgaiinar 1 Su uddldfandunis

TAYLRNITTINDIAAILALHLNAY A9 INY

AaNUMAYRWIZAUAYT  16-26  FIRUNLAE

gadudaduunldulanUdesasgn  9nwa

Flmiunusununisvandassfvasuaula
panlanimNUdUNUSITUINAUANUTULURY
lngldganutuninsuanydesgel 9-20%

dnsuUsunadunsdansuaulufu  aziuIn

a a

Aunlasunisldgafudaiiusuunisazay

(% s

a a ¢ s = (% (Y
BUNMIYANTUBUGIEEN  YIUAINUFUNUTNY

a ¢

Ysuruarsveulaziwaglaaluiandunid

=

uonand wansAnwntasieuliisiuinay
JUsununislanaseiivaisueulaeenlan
ge  dwailiaudusununsavaudunsy
Asuoulufium
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Application of differing in rates and chemical fertilizer type

on cassava KU 50 crop in sandy soil
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Abstract

Soil management was provided
soil nutrients at the level appropriate to

the desire of cassava by using chemical
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