Journal of Environmental Impact Assessment, Vol. 22, No. 1(2013) pp.1~17

re
gl
rr
Mo

Agricultural Soil Carbon Management Considering Water Environment

Kyoungsook Lee* - Kwangsik Yoon* - Dongho Choi* -
Jaewoon Jung** - Woojung Choi* - Sangsun Lim*
Dept. of Rural & Bio-systems Engineering, Chonnam National University*
Yeongsan River Environment Research Center**

(Manuscript received 10 October 2012; accepted 10 December 2012)

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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H(Favis—Mortlock et al., 1991; Brown and
Rosenberg, 1999), Z-=AJAb n|x]&= H7H a2t
(Rinaldi, 2001), B2 9Z(Potter and
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T2, Redox ZelE¥} A4 748 Hof whet 24 7] 93 EPIC, DNDCS} Z-& R4, dF2AL
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DNDC 23 C/N Hof whet o] &af sl A& = A 71EHE AR e A 2 2y gYats
O ed upgRe] At A wY Ry EEE B9 SAVFRAT /15 ds el B
A2 BPE ol vzl ofa) olgHn Ly 4 1 welsy sy sio) Wasit), £U8
wAMe ASEC o wgo] AYHW Grltke  MED GANZE 913 SUMEA Hae) B
7} COo2 vHTh, Bokwe], 98, A4 Au 5 2 ek mag o] AEEY, FF et
v, A, Az 5L il Wpsistel Attty s AAEA AL B B AR o8
o %S 2EE DNDCOIH Helakn ek Liet o Ak 18 SBIAE B9A fE50) o7 B
al., 2004), AR A ol 9 BRAS] B4 FAlY] A& E

DNDC E&e 7|ad), Eok2n ezl uf & Ul ek FAAH WskE 2ARH] 919F B
2 gokg7|eta wWah} LA7MA S At A UE® A57F A3 Holof gith, E3t 57 #
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DNDC B&0] AHL uk 27m ofe} wnjep 7 oFal Ao S2hdAde geleial 229 vz
o o ABoE Hgo| JPssltte Aolgh g e EE3] ASHE okttt AR Awrt
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Ff7IEtart SHEIT ol 0O ER ofojqiy,  WESRL 7 SR ofE slHRS ol
o AP St 57hel 5 ATE pgpor  OroT BVI Y Ea S wvn W
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s gL Aoz WD DNDC mae oe A 58 B9 oF RASES k. olg sl
2 A7 as A Sueste) saA L co. gy ¢ VIS TITAS ARG oigarel Byl
Fo WHUOR AgSE Ao® et 5 To S i 1E SUEE A oA ¢
AA7HAE ARBE 15%004 Somol g Eel @ L0 A R AR S ST SR
U4 weo] BALOIN Aol BS ey, o) 2R
gt EH] Q] o] &L o|HTh= oFgh AFA L Qlrk
I RIEA Qo eaxde ds) A5Hel v Il EH]|e} JotHlE Ao mE E¢F
AU G F A% HRE Bl B9, Hlo] Haet 2+ AP
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Table 1. 7| £t EH[Q| O[ztefy £

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

FCP), HY] RHOFDS Bo) 200 FOF2)S] 4 Sklon], G HES Fojol B9Ale] AEG

A ANHEAS 24T 20119 495E 89714
g Aot shshilEE 49139 7HlE
3tal 69 1790l FH|E sh9laL, EH= 449 13Y
of Mg Alstelet. stetu|R Ao Aul
2 A4 180 kg N ha™', ¢14F 150 kg PoOs ha ™,
72+ 150 kg K ha "o 31, s Aae ke
29 AJH]FH(180 kg ha )& 7|FC.& stglon 2
A7) Eulof 25HE QlAl AJH|ER 136 kg P2Os
ha'o]%lal, 2w 7-e] ¢ AJB|Eke A4 360kg N
ha', 214+ 272 kg PoOs ha ‘o] glth, Eu]o] A&
H|&= T-N 3,04%, T-C 34.9% 12|31 C/NH]= 11
ojitt. & A7) ok B wEeo] 4
ZARL B f7IvkA0] AAHR] HskE @ &
AstAct 714 RS B AR EA 0.6 km
ozl FFAY7EH ) 9% ARE ATt

$247H ARE o2 WK gha ghe] A4

J

(]

L

>
4
.
ﬂ‘ _(

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

FAZA BUEY B2 AR S odhof|A]

[e]
220 gl Al s o] gEEe Ale 7SS

o 2~
—= T=
Mg AFsto] A8kt AT HA Ay @
3] BOD, TOC, T-N, T-P, Avail-P ¥=& 24

HoleFs AP siaint, 470 A el Zhz 7F9-At
Bt =5 A2 (SPSS Statistics 20)5}]
Q=2 0,054 A7t AA Htike] 948

o Jo ox

EY AETELS A=At 5 48] sk
AAARl sl EA AT AEAT EF

7] $J3ll4 pH, EC, OM(Organic Matter), T-N,
T-P, TOC &< AlAsl7| A} 2 3o BEFE
Aol BAst9Ac Table 12> 22 A% 27]

oyt Eu)o] 0|55t S48 Ueh)x i,

2. NE=Z DLEE Zot

D) 7174EA

Fig. 1= 20114 7)/4493ks Yehd=
7k 17, 8l AEH des & 5 9
ke 899 383mmz 7MY Wolth 24
w7719l 49 2195 E 89 16U7HA Y] F
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