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Management of Crop Residues for Carbon Sequestration in Maize Cultivation System of

Nakhonratchasima Province

Chinapatana SUKVIBOOL

Office of Land Development Region 3 Land Development Department

Abstract

The research of soil carbon dynamics in incorporation of corn stubble residues was carried out in
Wangsaphung low base (Ws-Ib) soil series at Center of Research and Transfer Land Development
Technology, Nakhonratchasima province. The research was executed from 2008 to 2010. The objectives
were to estimate the effects of corn stubble residues incorporation management on CO, emissions from
soil, soil properties, carbon sequestration and net C budget. The experimental plot was designed as
Randomized Complete Block Design (RCBD) in 4 replications of 3 treatments consisted of 1) control plot
(take all corn stubble residues out from the field) 2) incorporation of corn stubble residues and 3) corn
stubble residue burning. The properties of soil, plant and gas emissions from soil were collected during the
season of maize cultivation for estimating of the net C budget of soil.

From the result, the soil properties of the site did not change from the beginning until the end of
crop study especially the organic matter in soil. The result of the average of CO, emissions from soil
showed that there were not significant difference among those treatments. The average of CO, emissions
from soil in the 3 studied years were 0.555, 0.558 and 0.557 ton C /rai/ crop in control, incorporation and
burning plots, respectively. The estimation of net C budget has the value of 0.550, 0.142 and 0.779 ton
C /rai/crop, in the control, incorporation and burning plot, respectively. It indicated that the net carbon
emission was reduced in the incorporation plots. According to this study, it was concluded that there was
not significant effect on CO, emissions from the corn stubble residues incorporation plot when compared
with the others. Base upon the result of net C budget estimation, it indicated that the corn stubble residue
incorporation plot can reduce the amount of net carbon emissions. In other words, it can contribute the
carbon sequestration into the soil system.

Key word: Soil carbon dynamic, Stubble residues incorporation, Maize, Soil carbon sequestration,
and Net carbon budget
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3. auliAUeIAY (Soil properties)
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STAU WanamleavleSamiilualszTawi (30./NN.)
@‘%mm (very low) <3.0
ﬂ'fJWIQJINGiW (moderately low) 3.0-10.0
IR (moderately) 10.0-15.0
4 (high) 15.0-45.0
11N (very high) >45.0

M - dninInenenaasiemMINAUINAY NTUWAUINAY
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~ 4 c'. " Aa J Aa = ~ [ Y a
AT WNIANUINT 4 Lﬂﬂl“ﬂﬂ??ﬂg’ﬁﬂﬁlﬂﬁﬂ"ﬂlﬂﬁ'lgﬂﬂﬂﬂﬂliwLlﬂﬁlcﬁﬂmﬂﬁﬂﬂ]’lﬂﬁluﬂu (Extractable K)

sTAU Wanedwimadesiiaiald @n./nn.)
G%Hﬂﬂ (very low) <30
&1 (low) 30-60
1unang (moderately) 60-90
79 (high) 90-120
NN (very high) >120

{ 0o w A ¢ A 1Y {a @ {a
A1 : AndnIneneaas o MINAUINAY NIUNRAUINAY

~ 4 c'. 1A J (A = ~ [ FY a
ATNNARUINN 5 Lﬂﬂl“ﬂﬂ??ﬂ@;ﬂﬂﬁlﬂﬁﬂ"ﬂlﬂﬁ'lg‘ﬁﬂiﬂJWﬂl!Lﬂm“ﬁﬂﬂJﬂﬁﬂﬂqﬂiuﬂu (Extractable Ca)

5¥AU Winamaadeniiaiald n/nn.)
G%Hﬂﬂ (very low) <400
&1 (low) 400-1000
1unang (moderately) 1000-2000
4 (high) 2000-4000
NN (very high) >4000

{ 0o w A ¢ A 1Y {a @ {a
A1 : AndnIneneaas o mMINAUINAY NIUNRAUINAY

d' 4 <; 1A Jd 1a S A d‘ [ FY a
AT WNANUINN 6 LﬂmWIﬂ’JTNQQﬂﬂJi’NﬂTJLﬂi”IS“H‘]JSlﬂﬂlLLﬂJﬂuL‘ﬂffJiJ‘Vlﬁﬂﬂhlﬂsluﬂu (Extractable

Mg)
J2aU WmnaumiiGeadiasald amn/nn.)
@‘%mm (very low) <36
&1 (low) 36-120
IR (moderately) 120-360
79 (high) 360-960
11N (very high) >960

M - dninInenenaasiemMINAUINAY NTUWAUINAY
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[ Y
MINMANUINT 7 auiaeilszmavesay neudiums uazduganisnaaedluiladaniagal)s

Hazdaninanys
. , . .. oM P K
M3 %I NINTIVY pH
(%) wn./nn) - (un./nN.)
TNHIAFALYI
ABUMINAADY  0.74 @ 121n 18 Ay 6.1
AVAN >
AUTANMINAADY  0.59 @ 131n 23 ay 6.3
. noumInAaes  0.879 14 1n 20 o 5.8
lonaveeds —
AugANINARe  0.659 16 o 21 o 6.7
3 APUNIINARDY  0.84 ¢ 9 AN 16 a1 6.1
ARE  —
augansnaaed  0.61 9 10 AR 22 o 6.7
TINIAANY3
ApUMINAADY  2.20 1N 39 @ 450 a8 6.9
AVAN >
dugamsnaaes 196 1n 56 @ 32au 7.1
. neumsneass 2,00 Un 17 d 40a1 7.0
lonaveeds —
duganminaaey  1.721n 39 @ 350y 7.1
3 ABUMINAADY  2.40 1N 9 AR 5404 6.6
AREY  —
dugamsnaaes  1.931n 55 @ 3858 69

: N :
NINBIYE : AX= @10, Aa =ABUTA, o= @1, 1n = 1hunas, o = g, au = gunn
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A a 1 A = J ) J 4 a o 4 1 1 @ @ ~ @ @
AMTNMARUINT 8 YT autazatnge 3 Y "Ui‘Nﬂﬁﬂaﬂﬂﬁﬂﬂﬂ1%ﬂ15ﬂ@u1@@ﬂﬂ1°ﬂﬂ%1ﬂﬂu (@luﬂﬁﬂfluﬁﬂklﬁ) Nnuainaass WNIABALT LASIINIA

~ R { <
anis (€5 mmmﬁmmummgm Llﬁﬂﬂiuﬂﬂlﬂﬂ)

mytaailassmasmsueulaeenlsd (Gumsvouse'ls)

3 m3naaedilii 1 m3nAnedlii 2 Manaaedili 3
e NOUIANT  HAIIANT NOUIANTT  HAIIANT NOUIANT  HAIIANT e 37
5 ) 59U 3 ) 590 3 ) 590
MO ADHY ERER RER ERER MDY
JwiTarays qA-WY. - NA-A.A. 11D NA-A.A. 5.0
wlaanrunw 0.477 0.462 0.939 0.378 0.264 0.642 0.847 0.268 1.115  0.899 (+0.239)
ulaslonavaeds 0.402 0.360 0.762 0.598 0.372 0.970 0.851 0.318 1.169  0.957 (+0.204)
BIGNIRERE R 0.435 0.372 0.807 0.483 0.298 0.781 0.481 0.199 0.680 0.756 (£0.067)
F test ns ns ns ns ns ns Ns
M INANY3 o-ne.  uA-A. No-aa.  La-na. No-an  NW- e,
wlaanaungu 0.371 0.097 0.510 0.322 0.138 0.460 0.381 0.198 0.659  0.543 (£0.104)
uilaslanavuned 0.381 0.103 0.529 0.326 0.162 0.488 0.380 0.194 0.652  0.556 (+0.085)
MGNIREREE: 0.389 0.097 0.530 0.347 0.134 0.481 0.389 0.182 0.655  0.555 (+0.090)
F test ns ns ns ns ns ns Ns

0.573 0.550 (+£0.052)

0.584 0.558 (+£0.062)
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{ g’ @ a I~} [ [
MINMARUINT 9 hminuiavewwaadinw du lu 510 naz wardamaavesdn Inadewiayals

[ v ~ o o 1 1
HAZINNINANLT (@uﬂ’]ﬁﬂ@uﬂ@l‘li)

g’ o Y = v J 1 1
HIVUNLVIUDNIUIAFININ (ﬁim"lilli’]u@l'ﬂllﬁ)

e wlaaniunu uilaslonauaeds wlaaumned
i Iavays
Au 0.128 0.121 0.114
Ty 0.191 0.085 0.180
510 0.044 0.024 0.029
wan 0.198 0.213 0.201
I INANYI
Au 0.206 0.227 0.249
Ty 0.116 0.116 0.115
510 0.061 0.083 0.086
an 0.292 0.324 0.296

! a 1 4 a { = @ @ ~
MINMANUINT 10 UTuamsdanilassmsueugns (Net C budget) 10ae 3 U ¥0399% IAva1T 1ag

@ @ ~ o 4 1 1
WHIAANYT @umsvouae 15)
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1 4 Aa o 4 1 1
ﬂ"liﬂaﬂﬂﬁi’)ﬂﬂWiU@uﬁﬁl‘ﬁ (ﬂuﬂTi‘U@u@’ﬂulﬁ)

A5
wlasmruan  wiladlonavaeds  uilawmaed

W w =
N IAvalY3
msilanilaesmsusuainau +0.899 +0.957 +0.756
M5 UDUMNMIEINIATININUD
) 0 0 +0.294
17 Ina
M VDUMNLIATININUDIT1 THA 0 -0.230 -0.029
m3tlaslasemsuougns +0.899 +0.727 +1.021
M InaNY3
msilanilaesmsusuaingu +0.543 +0.556 +0.555
A5 VBUINMTIHINIATININUD
, 0 0 +0.364
117 Ina
M5 UBUINIATINNVOIT 1 TN 0 -0.426 -0.086
m3tlaalassmsuougnd +0.543 +0.130 +0.833

@ ' \ ] o ¢ o ‘o
HNULYe + ﬂ’]jﬂ@ﬂﬂﬁﬂﬂﬁ@ﬂgﬂﬁﬁﬂ’]ﬂ1ﬂ; - lﬂuﬂﬂﬂ’]ﬁu@uﬁ)’]ﬂﬂfu‘].lﬁﬁfﬂﬂ’]ﬁﬁﬂq@u
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