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Abstract

Carbon sequestration on soil is one of the counter measurements against climate change in
agricultural sector. Increasing incorporation of organic fertilizer would increase soil organic
carbon (SOC) but it could bring high potential of nutrient losses which would result in water
quality degradation. In this paper, literature review on soil organic carbon behavior according
to agricultural management is presented. The results of field experiment to identify the effect of
organic and commercial fertilizer applications on SOC and runoff water quality were also
presented. Field experiment confirmed increased SOC and nutrient concentrations in runoff
water as application rate of organic fertilizer increase. The potential use of simulation model to
develop best agricultural management practice considering carbon sequestration and water
quality conservation at the same time is discussed and monitoring and modeling strategies are
also suggested to achieve the goal.
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= geH B frleR AgtEo] frlda
B2 Eofoll AHT FUE it Fsof 95
Ak COg HiE 9] 25%% Aotz ACE 34 &
Q3 (Duxbury, 1994, 1995), dHtdoz &
5ol Qe 2A7FAE wjESHA|NE N & o] 4k}
25 Z5510] biomassH EY Fo AT 5
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ope] 7| W3} tf-g O R FRAEIL QT 1
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Eda71=9 8 AEolH(Cambardella and
Doran, 1996), 54X 258 EGH784a &4
TE EYHAS T B ol 71%g
(Lal et al, 1997). F% 229 HA=S Ao
H@7e A ESRAES
71Xk vl A2 st
CO2Z W=7 HgHA|A
(Weil and Magdoff, 2004). 4% €414
EA(Lal, 2004), AAEA(Guo et al., 2006)
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WS LestiA 7|5 Ao waE AR T "ol Alow yehgth webs f7H R
T e wBA N S feiAe 2dd £ o83 w9 Az BE7t o]FofRA] Fo
AF7F AlFsARE ol b e RUE P 2Ed A g7t Ak AS & S QlTh
& A ol&she BeleS dAshe Al = A AHE AR =719 5(1999) 4
§ EEth o] e B Wi s A T HoAY f sHSAE AFEY W Al
o] A A71HQ Gl T3t BdF A= oA TPAE|eL F71E AlEo] TE BRAGEY
AEAE BAZ 29| default gh= o83 43 Aohge §4e A wAskeIH EH]+3)shh e
o glo] mely Ane) A=y gHE fdiM= e fiolu; S EN R “4111]?2 e BEA]
I o) ko] AU E o] A ojof gt o] ula] A58 50%4 22 = deH |
2 =oAe SWe £ s Foke] 54 717k et 71&9] ket R H-r4 AlB] AHA
A BQF g Aol thgh A4 S Ak, oA ZAERE FEHOF 0] 8350 A 35
EH] Algo] wE EHast pAGES AR B ARES oA, HE 59 7149 3HS
A A AHE AAfste] F 2 S 1 Bl oFEo] Rsteete] g3t ALY AL
3t FHA B ©a ] et s8R w7 37 29 2 9ok Aotstdnt FAu B o=
ot 913t 712 AuE Algstaakgtct Ax F=o gt &4 3 TR 23t Ao
Atk & 5(2009) FHE BALL A
I, =72] Et2 0} JoFR A /= Lo A Al Bk - et 2 s RS
Z=43ko] SS, CODcy, CODym, BOD, TOC, TP,
2712 Foll M2 FUSH Ase| BEt oINS F S e gRets Al A
|22 olat 317 BA| R ZEAA] ARLE T W2 ostH| R o] ARgEFo] W] wfito] TP TN
g2 Aa QlAe 2 QIgt a9} A5k 2GR S HFS} Tl o, FALL EH|Y AR
AL AAND 4 Glek, el foele ga B0 B EC] R1ES 2 Il wE
AT o GRtl o AT WA ge Wole,  AE AN
ol 5] SR ALO WEA seloz o AH GFE TAW R7lEYuANA §7105
A G, AU, AR Rl Ry B TE mR S dast e gy
Baka) 3k So] Mo o3 9 9HE} 2 Ao AL o]FojFthLee et al, 2011). AlH] & %7}
2 2} 529 A9 A8A 2490 1] = Uetdes e =3 9 f71RR =
L oI Ene neste] 1 AT A=y o A9 T-P& T-N F=e 0% 5 2~3F Fof
2o Aol 918 Ao wryE) A FEE B
ol30] A2 AR Wood et al,(1999)2 1] A7 SRS SR R Al A
== ofghutubx| Aol A BsHH|R, AR 9 t ha '9} A A ais AHE7| 98 1597 7SR x(N:88
B8t ha S Almalo] £ F|OmA] 70 O kg ha™', PoOs: 125 kg ha S A3 A& o5
Z250) O3} A0} 0] S| oJopEz 020 A} 74@4 1087F §HH(N: 166 kg ha ', P9Os:
SI9ICh Sl el AR 0 (ha'S skl 64 554 ke ha)E A8 BRFOIZRA Am e
o] = Aaj7t 2 zpol= QAN AE 18 t ha 7 BATE s B, A7t Vs RE AN
2 Aeldl W 853 e a0 Aol 1 w9 e B fradht sk 4429 100
& 2505k AR O 1 bl o] 49 548zl mg kg Tk 2 B ohyet Shin et al (1988)°]
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2 zaeich, s tE ASAAT Gur AL
8ATE 100 mg kg ! ©]8te] FH A} FHS Kol
8715 A0 SEeIA] B YA FEL u]E

3 AJu]eE, AH] ool w27 e Ao

) 7I28k AJQof o2 EoF EtA 1
s

uo?:i

Sie 1897 A7) ARk ST XHHH
£ s0c7} sfdute} 10~23 g m~? yr !

5 , & FU=E] 5~12 % BT}
ARE AoR A }E]“E}(Kapklyal et al., 1999).
o]} Bl HE-E 45W7t H3-7Y ok Al
of A& tolAlgjo} A5 wa A AT
10% A7F 20~22 g m™? yr' HE&E Vet
(Agbenin and Goladi, 1997) )= R Ao} o] A
Hreh e xR o] ARs 5A7E AlER B
20 Bk AL 96455 g m 2 yr o]l o
AL FYF] 14+ 30%0] 9 tHFranzluebbers et
al.,, 2001). Tall Fascue 22| 21d7F AlES
Alg3t )= gehuboke] 49 AL 30 g m”
yr'2 B30 8%7} A= % tHKingery et al.,
1994). 227F S5 ARERE oot A &
% 10cm E¥9] SOC7} 53~66% &7 3H%lLw]
7ML 20 g m™? yr '@ B EAHGovi et

FaL 58 A QL At A - 1097
ok & A8 HE T 7~10%2] FY T

A °ﬂ 11L3_7J

252 olg aﬁ% o) 0~15cm EFE9] SOC7} 2
27)o00] 79 oF T ) PAZANAE F ] o]4)

o] 2712 Hth(Sommerfeldt et al., 1988).

Chang et al.(1991)2 E3g]of Atglo] ehA 11
Eegol Y2 wrom 32+4%714] 14
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Ao et

(Sommerfeldt et al., 1988; Gupta et al., 1992).
SEANE 7] %o wat AR A7t 2ol7t Qe
Aoz yepgon dofx o 7+5%0]%aL Ty
ok AL 23+15%%2 ARGl Oﬂrﬂx]cﬁiu} T
2 AR HuEY ols &

u=Y HEo| Hukstel £7]2

25 ASA COp WEe S7HA17171% Bt
(Beare et al., 1994; Jastrow et al., 1996). A7
2 COp WEs &0 ti7] F9 &g EY
YA 7= e weroz A 9rh(Lal and
Kimble, 1997: Curtin et al., 2000; Al-Kaisi
and Yin, 2005). ol= E9F u#ty} njyE 55
EolA COp WEe A7 Aot A=
SHHA AE thREs AR @7= Bt e
A VJ/\];'JEHAI Kaisi and Yin,
2005). ol¢t= AR AL H=E S7HI7IH
57170l 7}0}01 COp W&o| 37 }3} (Roberts
and Chan, 1990), £ & &of gai=o] I
COg7F Wh27] wizo]l W&ol 571t (Jackson
et al., 2003).

AE Y 5 EYLerRE COy WY
Auke 242 817] = gHcHRochette and Flanagan.
1997; Cutin et al., 2000). =3t EQF O 2 HE 0
7182 COp Wad BEY o4 &40 8 7|% oy
(Parkin and Kapar, 2003), ©717tel E9F 2
of me fr7lea HIE dAd 4 gle ol EY
g S Uil ZIFJP EIEHFortin et al,
1996; Grant, 1997). Ax3F Eoof| 7Lt Tl
ofeff o] FuEH Dl’%‘% s, T 778t
& TFo] FXHo] COp & %%ﬂﬂlﬂﬁ}(\/an
Gestel et al., 1993; Calderon and Jackson,
2002). A=A Feje EFoR ShlE= HAE
o) o3t Aol FFL 7ol COp W& FFE )3



ox
H>

CHCurtin et al., 2000; Al-Kaisi and Yin,
2005; Amos et al., 2005). Z22] AL} 2|5}
B A 7t EYOR FE= EFS

S84 COy 2824 5Y7]% d=d|(Sainju et
al., 2006), AsHt AT F7Hs Felet 229

SEFE 57T A COp 22 S il
(Amos et al., 2005), ©|2} FAFSHA &2 4]
4, d& &0 C/NH|= ZHRE ol 2o F3F=
FaL ANHOR COp W&l = 713THAl-
Kaisi and Yin, 2005). Z=A0) Y=s s2H
COz W&= 7197]%= sHA o B2 2hReEs &
Foz Hf g ARFE 597|% ek Curtin
et al., 2000). 4 AlH|= 2HE AJAb] Fa3t &
2oL B RHORHE COp WEolle & 9o
= Aoz HEthRochette and Gregorich,
1998; Amos et al., 2005). E73A Hele B &
ot ol FaFe mAIH COp EE2o] 254
48 Fth(Bajracharya et al, 2000; Pakin
and Kasper, 2003). 9l& &0 #7422 4%ol=
Hot B2 BEY oS TR

o] A & AEHA =
W=t ol7le] siAEH Hrh B COxE
7|5 g}, o]e} H|=skA AE e FEu
e A 9 vA B =9
P 77| %= 2h(Amos et al., 2005).

SOC Wa}of T3t A= F2 AEAI2E, A,
EJEA, 715279 A71AQ FFe tFa A
th(Hooker et al., 2005; Jung and Kim, 2006;
Sainju et al., 2006). $HHZHRJNHKRE, -
e AN EgHATAYS Agstal(Wall et
al., 2006) EFEA 13t oS 7Ht 483t
Z|#o|tHParkin and Kaspar, 2003). EX475
o] 5718} FFE vA= 5714 A= A= A
B, EY pH, EGEAUE, AFe, 2EolH
(Frenzluebbers and Steiner, 2002), °|& 5 &
7 74 9ol At 30T ool AU 9T ofst
ANMe n=Y Sl A FFS LA FARL
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H(Favis—Mortlock et al., 1991; Brown and
Rosenberg, 1999), Z-2AJAb n|x]&= H7H a2t
(Rinaldi, 2001), BEY2%= 9 Z(Potter and
Williams, 1994; Roloff et al., 1998) 2.2 T}
gk s a8l Brto] A8/l Ye HolFal Q.

EPIC 232 HdS AGste] w33 Qo=
22, A bho] Quf A 2HZ9] 0350 o] sl
5 M How, Lol AA|sety Ry

(Biogeochemical Submodel)e 7hAske] ghaset
A Foehs dAls] modA 7HEstAl =t
(Izaurralde et al., 2006). 2= 24&0] o]

B30l FUNLS Bl AR B 5 o %ﬁ

ghof Ealelul ) S AHgiTh melA Al
F 57Hs %719 $23 Y7] 00p Sl ogfz,
W, AeEs Bl SE JERAN
K), 714, E4= ol glon] ofF Hop
270 A% 4 AsH Ao At

EYE 44 719428 YR 08 ol AR

A5, 712, BgEARlY

A, B, HIGE 5 DA 4 ek, 2
Jol Was B Puzt 2370, B4, £4Y
&, Bkl Solrt, B U RAEL o&d), o
Z 3] o:]

S A% 717ko] thE 37 PoolE /g%t
AErE, e, BH2 B Eolews ¢
292 271 PoolZ Yol thEch Ao} Qle] &
A2 (&34 C, NO3 ), 7F~3HCO2, N2O,
No), EFRA (A 71k, A= N2 A3

4314 C, NHy', NO3') 522 o]RofA
ct, E"J %X—*.UE’E% A, A e o

Apeztegma et al.(2009)2 EPIC 281} EoF
MEFo] AR, BEY, 544 #eld b2 BEY
$7162(800) Wah 270 ARHOR ol >
U HolFolt), Ao dE FHAE Xt
407 AZYo) o]FolA L& thAto & EPIC 23
% 539 BEY 77

92 2427} otk o] ARE vigez 2]
Ql FE¥e] o] A/ sto] RS shel

om 27 AZ7)7ke] SOCE EPICE o] =48t
F SE RoFt) EPIC 23& 0|43t EoF
4 TOC ol§/d& &3 43 TOC &AL 247}
38.4 M o

g ha™', 44.1 Mg ha™'& eyttt TOC
AES 44%, 45%% UEhGon 798§
S B d7] 5 olitah
a5 AR # oS A0 2 eyttt

EPIC 23 o]-§-9] E s}to] AHl= 54 AR
A 8] A8 0ﬂo]‘l}(Nor]oert et al, 2009) Eof
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F o2 gl#34Q 28L& DNDCo|t}, DNDC X
P =it Lo A AEAAY, gany, 2A7EA
WE AEE 58 BF OE S e Byl
(Li et al., 1994). DNDC+ 6719] g o= o]F
ofA qlom o= BV, A=A, =, dat
3, 94 9 WA Redeld, B $Ege
B 204 A4, dd 73T AEeR o8
7NZE BEYRE, FEE Ak A4 Fu
P AT o=, A, By BE AR
AT 2o RRge SR 550 ot
Ed 771E 2ol thEnh gAke fryge dat
3t ndE A AxbstaL dEEY distE B
of WY gttt g Ry AR HH o R g
opgsh NoO, NO 5= AlAketa, wa Hi
B2 @7 ANA HEYE 2o ARt

v

DNDCoA EG718HA(S00)= A& HAE, 1
= L3 2A1H 9] 4749] Pool2
o|20jA =4 Z} Pool 2WIA] 3712 subpool2
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TEt. 7 subpool®] weEEE EGUH 2, A Aol whg EY ©any avE Hddgst
7%, Redox ZeIE¥} A4 748 Hof whet 24 7] 93 EPIC, DNDCS} Z-& R A%, dF2AL
Hoh A2 s 2HREe] ok AloA EHH mag, we] Ave]ed miEe AR 2y ATl
DNDC 23 C/N Hof| whet o] &af sl A& = A 71EHE AR e A R 2y gYatE
o Uhm nlyBel AHelE AL = By ESE Be SABERAT /)F @ o] =
Az BPE ol vzl ofa) olgHn Ly 4 1Y gy sy so) Wasit), £U8
gMe APEC o wgo] AYHW Grltke  MED GANZE 913 SUMEA Hae) B
7} COo2 vHTh, Bk, 98 A4 Au 5 @ ek meE o] AEEY, FF et
v, W, Az 5L il Wesistel Xttty s AAEA AL B B AR o8
o S 2E2 DNDCOIH Helakm ek (Liet o Ak O1F SBIAE B9A fE5l o B
al., 2004), AR A 9l 9 BRAS] B4 FAlY AlET L E

DNDC E&e 7|ad), Eok2s ezl uf S Ul ek FAAH WskE 2ARE] 919E B
2 goko7|eta wWaht LA7MA S At A UE® A77F A3 Hoof gith, E3F 57 #
4%o] $hkCai et al, 2003; Pathak et al, — S2hs ¢ %714 2400 wep 9g=d H Ha
2005: Smith et al., 2004: Xuri et al, 2003). <1 &HE WOl HRRR oS AyH o= shep
DNDC B&0] AHL uk 27M ofe} wnjep 7 okl RO S2hdAde gefsial 2249 vz
o o ABoE Hgo| JPssltte Aot g e EE3] ASHE okttt AR Awst
o ofAlo} zjde] ZAcE HLAo] 9k AH st dF Ad ARS o835t XY S
o] 9lth. Zhang et al.(2006) 30 BA g T U HHe] V] BAS we] WSt
gifo @ 547 Beljoe] B2 mofeka Ao  EHSRLASE S AUk
B 472 98} DNDCE Hgslort, HEHe wrARE] B2 4742 avs 53] ¢
2 FH|=2 2Y 2doA] sjshuRe] =907 B A @71t B5 AR 2R dukAel viReE
Ff7IEtart SHEIT ol COER oojqiy,  WESRL 7 SR ofE slHRS ol
o AP St 579l 5 ATE ppor  OroT BVIM Y H S wvn W
Eokoy|Eka AES mo| ¥ 1glom DNDC 718U B 7" Awo] @A wsAe @
myo] 22o) 7|Tx B U iuale] 2 43| Aold B4 mirs 245k w40
EFG7IHASO0) AS AgHos moj wy  °1E BRI S = A, =, AXF
s Qi Alog WD DNDC maS oa A 58 B oF RAES 3k olg s
2 A7 as A Suese syAE co gy ¢ IS TITAS ARG o garel w1
Fot WHUOR AgSE Aow et 5 To S i 1E SUEE A AR ¢
AATHAE ARBE 157004 Somoly Eel L0 A R AR S ST SR
QA wreo] BALOIN Aol BS ey, o) 2R
gt EH] 9] o] &L o|Hrh= oFgh AHA L Qlrk
T RIET glon waAgs g5 A x 1 Ev]|et SlStH| R A]go] mE EQF
AU G F A% IR B B9, Hlo) Haet »3 AP
|)E FJEsfof ghrpar FAskaL Sl

waE 7se B Aarh gAY A7)z B 18T Hd XY 2UE-Y 2
o] ot} Zf ALY teto] E 4 Ut} & et 57 H=7HCTL), sFeh= A
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Table 1. %7| £} E[H|o| o[58t A

Soil
Compost
CTL CF OF1 OF2
Soil texture Loam Loam Loam Loam NA
Bulk density (g cm™) 1.01 1.03 1.08 113 NA
pH (1:5 to soil. 1:10 to compost) 7.5 6.7 7.6 7.8 7.9
EC(dS m™) 0.10 0.17 0.09 0.15 6.1
Total C (g C kg™ 1.09 115 1.74 3.43 349.4
Total N (g N kg™ 0.22 0.38 0.24 0.35 30.4
C/N 5 3 7 10 11
Total P (g P kg™ 0.67 0.70 0.92 0.95 10
Avail-P (mg P,0s kg™ 27.0 214 55.6 813 229
Slope (%) 2.07 2.07 2.07 2.07 NA
THCF), 4] 185 OFDet EH] 281-H0F2)¢] 4 stplon, 9 s=5 woke] A A xS
N AFELE A3 20119 495E 8¥7H4] = Folge APgsklet. 478 A2t Z4H2 7F9-Ab
oz Attt slEhEE 49132 702 A B =5 A A 2)(SPSS Statistics 20)3}4o
skl 649 1790l FH1E s13laL, EHl= 49 13Y T3 0.05004 Aejzt AA| Btake] F-o48=
of Mga Alulsteltt. shetH|E A2|to] AlR|E AAFBFT

2 A2 180 kg N ha™', 2l4F 150 kg P9Os ha ™,
25 150 kg K ha 'o]9l3, ElH]= A sjshy)
2O AJHFH(180 kg ha )& 7|Eo 2 3lglon, A
a7)% EH]of] ZFHE 14t AlB|E2 136 kg PoOs
ha'o]%laL, 2w 7-9] ¢ AJr|Eke A4 360kg N
ha™!, ¢14F 272 kg POs ha 'o|glt}, Eu|o] A&
= T-N 3,04%, T-C 34.9% 12]1 C/NH|:= 11
ojitt. & A7) Bk B fEee] 4
AR} B f7IvkA0] HAIHel Msts % &
Astact 713 RS B AR TA 0.6 km ©
ozl FFAY7EH ) % ARE ATt

fES7L BT O WA g B H4

J

(]

L

>
4
.
ﬂ‘ _(

Thalimedes& A#|5l9] Y&
2 F-FHFIAFANE o8t =HE
o2 ksl

FAZA BUEY B2 AR S odkof| A

[e]
22 8 AHEo fEse ANe 7IE2R

o Pawd|
—= T=
Mg AHste] £A8t SAFFA A 2
3] BOD, TOC, T-N, T-P, Avail-P ¥=& 24

£ MEAL ABAWRE F 43 AR
B o) Bt ABAT EF

7] $J3ll4 pH, EC, OM(Organic Matter), T-N,
T-P, TOC &< AlAsl7] A} 2 3o B
A3 ske] BASFACE Table 12 25 AR A 27]

B0yt Eu)o] 0|35t S48 ek i,

2. NE=Z DLEE Zot

D) 717EA

Fig. 1= 20114 7)/493ks Yehdi=
7k 7, 8ol AEH des & & 9
e 899 383mm= 7 Wokth 24
w7719l 49 2195 E 89 16U7IA| Y] &
2 901mmeol Yt} B+ s Es 68.5%C1H
69 Fot AGE7} 81.3%= 7 =9kt 20119
A7 2L -11.7~26.5C(Fat 9.6), 172
~4.4~35.3C(#+ 19.10), Bwt7]2 -7.7~30.3C
(B 13.8C)01lom, S44= Aul7]7t 52t o
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