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Abstract

So far, most studies associated with soil carbon sequestration have been focused on long term aspect. However, information
regarding soil carbon sequestration in short term aspect is limited.

This study was conducted to determine changes of soil organic carbon content and stability of carbon in response to
compost application rate and tillage management during rice growing season(150 days) in short term aspect. Under pot
experiment condition, compost was mixed with an arable soil at rates corresponding to 0, 6, 12, and 24 Mg/ha. To determine
effect of tillage on soil carbon sequestration, till and no-till treatments were set up in soils amended with application rate of 12
Mg/ha. Compost application and tillage management did not significantly affect soil organic carbon(SOC) content in soil at
harvest time. Bulk density of soil was not changed significantly with compost application and tillage management. These
might result from short duration of experiment. While hot water extractable organic carbon(HWEOC) content decreased with
compost application, humic substances(HS) increased. Below ground biomass of rice increased with application of compost
and till operation.

From the above results, continuos application of compost and reduce tillage might improve increase in soil organic carbon
content and stability of carbon in long term aspect.
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AT o] F A AR ARGl SJESIH Ab
A2o A} 719 ohkelEAad] Fes JA4 9]
7Vl ko, Agi e Hrm 71 49214
7] Qtell= A1) = Hl(720 ppm)7} 4L, ofof whzh
h719] Ht 2= 5T d5E AR AISE L qlok
(IPCC, 2007). |+ 50 A& F3tolA] WAy =an
U= 7VGolHE 719 oikateta: F= 574 3
o 2= Ao g QIR Algt2dska el o 7]
QlEjo] 4l A0 Py,

SRS th7]9] ol4tshekis AASH: XAl
PV el ALY o8 B 4 Sl ae) v
222,500 Gt 2 7] 9] & ©AEH760 Gt)2] 3.34,
AEA(560 Gt)©] 4.5ul =, Eof Bhas Afee vt
STHAE 7] 247 = ARaa S Ao s
RE3 QJciLal 5, 1997; Lal, 2000; Schlesinger,
2000). EoF2] kA Z2|(Soil carbon sequestration)-<
Hpo| QU A7} EQF oA FAISkE = IS 53l
7] 59 olilslgart BEOF freAaE AstE =
oz ddojzIth(Lal, 2007). o]H3t EFY| Tha
AelsE FP7IE A BEG W &0 BY=F
= FEHEY B FAst g9 FAE Eole
Aoty B g APl 5E A7) dlsiA=
Edf7Iekae] o, 34, 8 59 B o HH
O] &40 fAlS Hadshal A2 I E B
2 SRA7IAY F4E, 5229 A, -2 171
=AY Fds ol B g BATE S7H
7o} SFcH(Nieder2} Benbi, 2008).

AA7HA] =Rl D AFAdfel 2w &
Foll F71= AAE Al8std B4 detsts 3
AlA ES7E4a0] gFFo] S ojxltkar Halst
a1 Qlth(Rasool -5, 2008; Six 5). THE 152 w}
=W {F71EAA Y A EFRTIE Helee
AzpAI el whet B W R RS S7HA
ZItkal R skal Qlti(Mukherjee, 2008). =FUjof| 4] <1
TEo1 Azt wk2H 40 E7F AAE H 2] Lol A 3}
SH| 29} BH|E 8513S | EYR7Ie20) o
o] x|&Z o &2 Z713car B skt Lee 5, 2013).

Te-2 BEQRS E 357|291 240 & wkE3(Doran,

AT - 23 - AR

1980) EFe] Y& 2|adtsto] {7152 #al
£ A AAAH(Weste} Post, 2002) EF U] 8-7|5H49]
S SHAIE 4= dekar Basar glok ey
oA Aol A= ot Aol thefl WithE= 4
W= H1slal It Angers®} Eriksen-Hamel, 2008;
Baker 5, 2007; Blanco-Canqui®} Lal, 2008; Luo 5,
2010; Powlson®} Jenkinson, 1981).

AA7IA] ol A BB o] Al§} o] I &
o ghaA e o} Ta0] Qhs) ot whsto] o~
|0 %] A= FETE Aol gfj@]of 4] AtE] o]
2 AFATES iR 5 o)/de] 7|7t o] Fof
7 A-daso) ik weba 2 At TSI H
A Fet S EH] Y] AlEFat e el o
S B k2o o wislel ok a0 oMyt
AE=E AR flsl AAlskSITh

2. Tz % digy

21, BAEY Y Eli| 54

2 AT ] Sl A LEA TR 2
2]o] FAljshi 45 2H(128°72'11"N 35°5023"E)
Y =EdS TAEGSR Aot diiA 99
EFS S 3= &l Eofo]glon HE 7.2%, 1]
Ab 37%, B 55.8%F EFEH= APHFE(sandy
loam)©| e} Aol AMGE FAIEFT} 21|
o|3}5}H2] £ Table 1o YERJ STk,

Table 1. Chemical properties of the studied soil and compost

Items Soil Compost
pH (1:5 with H,0) 6.50 6.24
Electrical conductivity (dS/m) 1.14 412
Total nitrogen (g kg'l) 2.9 21.5
Organic carbon (g/kg) 154 391
Humic substances (g/kg) 3.07 313

Hot water extractable organic carbon (g/kg)  0.47 19.9
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& AR AAsia R ZEERE st
B el ¢k AEatE FAE Ao A
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Table 2. Changes in soil organic carbon(SOC), humic substances(HS), and hot water extractable organic carbon(HWEOC)
content in response to compost application rate at harvest time

Compost Soil depth (cm) Soil depth (cm) Soil depth (cm)
(Mg/ha) 0-10 10-20 20-30 LSDpgs" 0-10 1020 20-30 LSDoos" 0-10  10-20 20-30 LSDyos"
SOC (g/kg) HS (g/kg) HWEOC (g/kg)
0 154 155 15.2 NS 3.07 287  3.05 NS 047 046 0.46 NS
6 153 153 15.4 NS 3.15 335 310 NS 037 036 0.38 0.02
12 156 157 15.6 NS 328 346 321 NS 036 036 0.34 NS
24 162 163 159 NS 341 339 325 NS 032 033 033 NS
LSDos” NS NS NS NS NS NS 0.04 0.04 0.05
ASOC (g/kg) AHS (g/kg) AHWEOC (g/kg)
0 -0.19 -0.16 -0.45 NS 058 039  0.57 NS -0.92 -093 -0.92 NS
6 -0.33  -030 -0.18 NS 0.67 086  0.62 NS -1.01 -1.03 -1.01 0.02
12 -0.07 0.03  -0.03 NS 080 097 0.73 NS -1.03 -1.03 -1.05 NS
24 -0.59 0.72 027 NS 093 091 0.77 NS -1.07 -1.06 -1.06 NS
LSDy.05" NS NS NS NS NS NS 0.04 0.04 0.05

“least significant difference (p<0.05) among the application rates of compost.

¥ least significant difference (p<0.05) among the soil depths.
*not significant at p<0.05 level.

PR rgkek 2 QoA Ho] Alfol kel Eop
$71Ek Slepo] folHoR S0 e AL E
oF IR Wate] 2A} BIK] ol Roldl
A} helo] ol Ao BekHr) e AoA
Hle] A1l uket EQe] §7]gkadago] F7klckn
B8} glont ofelgt S-S tho] il olatel
Z71719] Aot Lee 5, 2013; Mukherjee, 2008;
Rasool 5, 2008; Six &, 1999). Richter 5(2007)-2
Eofeae] ofuh AL AT Lo SER sty
7] wiZe] ol MskE wEsh] flsiAe A7kt
of @77} Bastela mushgict

R Ao FF v EIE ALgSHA e vy
20] $4& A 29 U Bi)eimacroageregates)

O] P& S7HAIZIAl HokaL HAarskal gltiJastrow,
1996; Six 5, 1999). Dorodnikov 5(2009)-2 E9F0|
7] 5 SaE FAcks vl Wl 340 58
slthal B slgict dutbd o2 e (>0.25 mm)->
A~ TH(microaggregates, <0.25 mm) R} A T2
EAE 383} ¢JtH(Cambardella®} Elliott, 1993a;
Cambardella®} Elliott, 1993b; Elliott, 1986; Puget 5,
1995; Six -5, 2000). o]k thAT2] FAdS SlaliA
= A717Ee] ARte] @tEo] Ao ® HEE: 2
Aol A7l 150 Bt EH| 2] Al--of o]
B U e Fgo] fojFor SUbEA] ok
Ao & e, ol wetke] gk A= 27|
of Z4E B EAUEE AR Axtof ofsf o

Table 3. Changes in bulk density of soil in response to application rate of compost and tillage at harvest time

Soil depth Compost application rate (Mg/ha) Tillage
(cm) 0 6 12 24 LSDo.0s" No-till Till LSDgos"
Bulk density (g/cm’)
0-10 1.26 1.26 1.24 1.24 NS 1.23 1.24 NS
10-20 1.27 1.27 1.25 1.25 NS 1.25 1.24 NS
20-30 1.25 1.24 1.26 1.26 NS 1.26 1.25 NS
LSDo.s" NS NS NS NS NS NS

“least significant difference (p<0.05) among the application rates of compost.

¥ least significant difference (p<0.05) among the soil depths.
¥ not significant at p<0.05 level.
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(2007)2 291 LA E Aol ElulE Al-8-5F
P o FE(0~5 cm)ofA] EFH7 40| FheFo] &
ol o' Z7}5kg] Ot AE(30~90 cm)of A= {2
g WASHE THAslA] Eshltkal Bkl o] i+t
= AR HA=o] EJRE 4dTt A &H o2
FEO|| AE5HE o ¥ Ao gk HhHol 2
AT ZEAIE A 15087t ARl oH E
Hlel EQRS ¢8| 9t & 2E| HX siglon

ge) B9 U d45E 7Ms whao] e Eulo]
Aol whet Hel ko) Aol ehiglet. Huls

AR aet Bdd THsa Sl Pure BE

Eopzlolol A oI5| passhs Auke ek
EoF ] A1) B wHlo] A g3 F7HAY
of ket S7oks RS Uelglon BAA ol
3 Apoli= WA Qgkeh. Hul A g Aol ok
Az Mo ko] MBS 2A ATl =
AR AahE Lhehlc.

Fr7Ieae] e e ATt BESF HiollA

Bk AT S} v X = 9F 1513

A EefE=rre] A Fojd o ok des=
7Fe ek ©ad] e nAdEe] Sl fA Eali7t 7t
SoF BEFEaq] HhHof| FAZLS 47| HallEA] oF
= EgetAo e 7I5Eal QoK Spaccini 5,
2000a; Spaccini 5 2000b). ?:,4%13 Al A&
of 13l 41 BeEIA] Rz 41 whae] giepo] %
hEIe1 o o] Sk Fafo) FejElsickn et
S SlEk. AVAAL R4 B Bk oA 4
7+ BaElA] okar =gk ZAbE| itk Piccolo,
1996). = W F-A1E2 =2 alkyl7|9f -2 %84
o Bz 4o} ik oleig Ag4le] BASE
wlA o] RhasRhES Rofohs AS B Beis ofer
< $HH(Piccolo, 1999). LWHE o7 EJu|= EH|3}a}
g 74 B3k nAEo) o8l 417 %l 7Fswt e
o] Btat= A|A R o] X oL F2 FAIZ O] ElaTt 23
570 Fick 3 Q10] AFEE Eule] 3141 vhae] g
G} BEE b5 Bool FHS B wogol
717} 80.1%2} 5.1% = 0] 3t AR Table 104 =
R} & Aol A EH] Q] Al-gof whel =oF f 54
o) glego] Table 29} o] Z71E Wil Aid
Pt kil Ul st A ARl A8
E[H| 9] =& FAIE gl 7|Q1HE A o2 ke

2. 42 &1
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Table 4. Changes of soil organic carbon(SOC), humic substances(HS), and hot water extractable organic carbon(HWEOC)

content in response to tillage at harvest time

Soil depth (cm)

Soil depth (cm)

Soil depth (cm)

Tillage 0 1020 2030 LSDyos” 0-10 1020 20-30 LSDoos” 0-10 1020 20-30 LSDogs"
SOC (g/kg) HS (g/kg) HWEOC (g/kg)
No-till 159 157 156 NS 328 328 294 NS 137 071 067 006
Till 156 157 156 NS 328 319 317 NS 036 058 034 NS
LSDy NS NS NS NS NS NS 013 NS 004
ASOC (gkg) AHS (gke) AHWEOC (g/kg)
No-tll 027 003 -003 NS 080 080 045 NS 2001 -067 072 006
Till 20.07 003 -003 NS 080 071 069 NS 103 -080 -1.05 NS
LSDos NS NS NS NS NS NS 0.11 NS 003

“least significant difference (p<0.05) among the application rates of compost.

¥ least significant difference (p<0.05) among the soil depths.
X not significant at p<0.05 level.
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Fig. 1. Above and below ground biomass in response to
compost application rate and tillage at harvest time.
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