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Analysis of Consumption of Homemade
Organically Processed Food
Analysis of The Carbon Emission Reduction Effect from
No-Tillage in Pepper (Capsicum annuum L.) Cultivation

Lee, Gil-Zae - Choi, Yoon-Sil - Yang, Seung-Koo - Lee, Jin-Hong * Yoon, Sung-Yee

Korean type of no-tillage cultivation method which was applied on this study used
the ridge and the furrow and constantly recycling them as it was suitable for
Korea’s weather and farming conditions. This no-tillage cultivation was reported to
have little negative impact such as reduction of production (Kwon et al., 1997). In
addition, it was found to have a lot of benefits as it requires less agro-materials
and energy costs as well as shortened working hours because tillage operation is
not needed. (Yang et al., 2012). According to an analysis, no-tillage cultivation can
reduce greenhouse gas emissions by 344.7kgCO2 (58%) in every 10a (1,000m2)
compared to ordinary pepper farming technique (Korea averages). Direct-indirect
reduction effects from using fertilizer and using less amount of energy were 92%
and 44% respectively both of which can be considered very high. Besides the
direct effects of no-tillage cultivation, soil management using no-tillage technique
raises carbon sequestration effect on soil as time goes on (West & Marland, 2002),
that is why the technique is expected to have constant carbon emission reduction
effect. For theses reasons, distribution and expansion of Korean type no-tillage
cultivation are expected to play a role as major agro-green technologies for achiev-
ing our goal of reducing greenhouse gas emissions in agricultural sector.
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Key words : carbon emission reduction effect, no-tillage, pepper, LCA (Life Cycle
Assesment)
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AAEC] THEOIA 7714 o] LAV AHES UM & floke ©o] th F, I+ F
AAR] Wl R, FoF F 7]E FAA Y A Z © AR A 7IRIEE 24T, FU1A &3l
WE oA AL O ZHE 7|0EE 247lx ZhE AAEe 2o Wik oy X ALgo o}
2 247t AL 7E] FPRE 24V wEFEIIAA wAE S Th 23y
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olglgt o {F &, FAHES
A Ao e 247t EE 2

2 ATE SYRE 27t2AE A% 547 dE H A A
7+ a32 st s, A3 IHLCA: Life Cycle Assesment) H'H-S
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AxA o AT o, A% A7t F BeH o FEo| ded

AT 7HLCA) A2 TAIEFZ37] 72 1S0-14040s01 4 o= o glom thgA| 28
o] BE ol AAA LuHe Add BYHE ETe] e AFset], o2 o7
AAHR] BHIFE THHCE Frlele B39 P Eelth & ATelM = A
B7F = A}J‘lﬂ&% 159 ZHHHJ% of #HH= F8 A4 8 UAE A8k ©]
of met MEs s AteEEE FEE e

1) HIOIE & A2 A

AFAL e A AVIEEEFS Hrbslkr] f1% vlolER A AuigA
(HTeA 22 AuieA 23het #H71gA o 28 A2 FEs T AgA s 13 ke 9
o AAHE A AE s FUEs T8, A 2 oluA o] AdAHTE A=
74218 A 8l ARSRA A B sE ATt wlEs sk f1g HolHE 23T

ot HrGAE ALY Hrld wE 247~ WlES HUsh] A% AoE vl F 7|
EFs AT ti/do] HH #H7EAE Alyeled wet glo]eE X2l tH(Table 1). ¥ A
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Table 1. The disposal scenarios of agricultural-materials

Contents Disposal form Processing rate(%o) Emission coefficient
. . Recycling 74.50 Recycling of mixed plastics
Disposal plastic
(plastic, vinyl strap, Incineration 12.75 Incineration of mixed plastics
irrigation pipe) . .
Landfill 12.75 Landfill of mixed plastics
* MIFAFF(2004)
2) ZMHOIH tz|= &

LEAA HolE 2R B 2ALE MR, Sk S 2 oluA £ wHlolEE 7}
597, 58 2 A A ADDAA, A TR, Bde] FeAE DA

Aste] A 24 E A oH, HolE 8247 2wt HolHY Fede &

2 A FEAE v 2 A8EAsE & 5
%l st =

38 Hd FEAHAENS o
=S 713 TH(Table 2)
B AFoA ZAME XA 2 oA AT HlolHE w4HES] A4 ] FEo] old A
Bl A 10a(1,000m°) 71FOE FE B4 @ Hris Syt
Table 2. Active ingredient and carbon emission coefficient of pesticides in Korea
Classification Active ingredient Emission coefficient
(%) (kg COvkg)
Herbicide 30.3 8.56
Fungicide 37.6 9.15
Pesticide
Pesticide 17.2 9.36
Growth regulator 17.2 7.59
* KCPA(2007).

AFo sAA B e A7t vEF Al A 8d wEAee 218
FAFEE ©holEFF VNS A9(PI0072622012)9) AT A 2 AHEATF(So et

al., 2010, Jung et al., 2011)°l ZA3t A LFHA oW, F7F2 Az L AL wESAF=
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Table 3. Conversion coefficient and carbon emission coefficient of energy

. Emission coefficient Emission coeftficient
. . Conversion . .
Classification coefficient Unit by energy production by energy use
(kg COy/kg) (kg COY/L or Nm’ or kg)
Diesel oil 0.860 kg/L 0.068 2.67
Kerosene 0.840 kg/L 0.253 2.52
Heavy oil 0.950 kg/L 0.325 3.04
Volatile oil 0.750 kg/L 0.083 2.20
Energy
LPG 0.579 kg/L 0.596 3.65
LNG 0.805 kg/m’ 0.595 2.58
Briquette 3.75 kg/7& 0.480 1.91
Electricity - kg/kWh 0.495 -

* [PCC(2006).

o -
£ FU=e] 2ATIEMET AL 9 Aol wE B 24
A

() ¥59 2472w &
35 AujAl AHESE HlEe] 24TV ST HSAMEE E B EANE ] IE gANE
Aol olsiA AME 2] 1), BB SaujEH A& i vg Ax L A5
]

o mEs A7tz Ee] TEHY, AT vlEe SRl wek 24 BhEt(Table 5).

Fi— production = Z(M X El) ------------------ [ZF{\_][ 1]

Fi-Productinn . H]E- l‘o’] }\gﬂ— /\] ‘?’E}:}\gﬂ"\f‘ %@7]—1\— HH%%}(kgCOz)
M @ HIR io] AREHi(ke)
E : W& i9 ©2u]E 7)< (keCOkg)
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= Y (M X AL X E)) -eeemmeeeees [54] 2]

i j

Pi-production : %:Q—F 19/] }\(]S]/\\_].' }\] %_}/\glz"]l\f %@7}—)—\- HH%%]:(kgCOZ)
M; : & 19 ARS-F(kg)
Aly - 5eF o] Y FEAR jo FHE)

Ei : &< i9 Sl EAF(keCO/kg, AatAl, 52, A=A, Ad2dA)

(3) 718t EAA o] ATt =T
522 F 7IEFEAA Y AT M ETF S FAA Y A, )

B

RIER IR a3
AR ] SFABIAS D TaHEA T A ABHHEY 3). AFEAA ] oA
ASE B4 AU kg HAZ WA 98 AFE AT FAAY WS 5 1
sted AT B AT ASE FAA SGABWAFE 47 WHULL 000925
(ke/m), HILEL 15(ke/Eh) Fol AGHYOL, Y A AETAKYE & 5 Ut
Aol SANAEE olF M thYste] ANl E Radit,

Ai—Production = Z(M X Q X Ez) """""""" [-/l\‘}'\_} 3]

Aiprodguction : 71EF FAA] 19] A4k Al A== 247F2 8 2 (keCO,)
M; : FAA i8] AFSE(m or 7 or Ef or kg T FAAER AFol)
Ci: AHA i8] S SbA
Ei : 524 19 g4u &4 95 (kgCOy/ke)

(@) A A4 B ALl W et E e
SHARe A9 eAZlaME S LA AARRY oheh ASBACINE 27
WiZo] o] £l W] M71E AT FHAR oA = YUBA L] WEA R} ALS
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ZHjEo] loeug YyidA ] A7t ENE WUkt

Enl = Z[(M X C X E Pr odu(f/(m) (M X C S E Use )] ---------- [_/’:Z\—} 4]

i

colldA] 1o AL B ARE A B EE AT ¥l E 3 (keCOy)
M : oA i8] AF&EKL or m’ or kWh)
G : dAYA 9 SASAF(FEA D ZHE)
Eiproduction : ANEA] i8] A4 &4ul] A 57(kgCO/kg or kWh)
Eive : AUA i8] AH& BFAulE A $(kgCOkg or L or m’)

(5) A&HlE Aol mE =9 ot AN0) HET
HISAIR R Qlste] A9 H]] Ao o]l BEFos FYHA HH EGTAE] A8
ofste] opitshd 27HN,0) MiEEH A HH, A 2ol o EgolA ] opitstd s
AL LA ERE Ut B opitst A &2 HIBAMSE, AR 8, A
%, BEdlEA T, AT2ASAFE este] AHEETH(Table 4). AEAMIZ QI B
o] opababA 2 HlEATE F71H1 2 79 0.018(kgN20/kg), F-71H1E.2] 739 0.019(kgN.O
k) g A5 A-83te] AEgTh(F4 j).

¢

Sy,0= 2(1-5714 XM, ey, X AL Ny X WL py X Ey o g0 X GWPy, 0)

Snoo @ A& AR QIZE opgbstE A EF 24712 v & H(keCOy)
15714 : NoO EAFZEN, Bx}2k
Mifer, © 15 19 AHE-E(kg)
Aliy : HE 19 4 FEHAE /&
Wy @ HIE i8] X TFE
Enosoil : FIE 1kg & NoO9] EFH)EA(kgN,O/kg)
GWPryo : NyO2] A F233EA] = 310(kgCO,/kgN>O)
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Table 4. The percentage of active ingredient and dry weight in nitrogenous fertilizer

. . Active ingredient Dry weight
Classification Items of nitrogen(%) %)
Organic matter | Organic fertilizer Compost 1.49 56.93
Urea 0.46
Ammonium sulfate 0.20
Single fertilizer Potassium nitrate 0.132
Dry weight is
Inorganic Caleium nitrate 0.155 treated as 100% at
matter Phosphate of ammonium 0.12 the case of
inorganic fertilizers
21-17-17 0.21
Composite
. 17-21-17 0.17
fertilizer
Etc. 0.177

RDA research results (PJ0072622012)

o] FAEEH Hgo mE 24V~ ETF HUF 9 o] AEstE 9g vlado]
El=(control) =7} 2 FAI FFAELAS HlolElE 83 THRDA,

5 A)2) = ¥
2008-2011). W, ko] A% Fhol AFHE Fokel GO Aste] =ATF AT
x=
o

A€l 2 Bottom-up FA AT B715H7] wiell FFAREAIHA(KCPA, 2007) B 5k
Aol FFEA (Top-down) FIOJEIE TAR A nFo] A8 5o BUFL 43}l
#8319t

B Ao A E Z7}H 7 (Control) ATA AR HlolE Alo]o] HlwEA A TS
Hg grst7] skl I7HEFdolH e 79 20061 F-E 2010 7FA] 9] U= e
HA sMde] B H dolHE AMSSta, AT A HolHE 2AXE 2 A=
gRr7F 7bsd 2011 1959E 129704 9] 1d7F B4 dlolHE AMSSHA T =7FE w37
ATFA Y dHolHFH UEE AA7IA 13 olfE 4@ dolEHe 73 2 24
Aze] grIE g, FA-EHY A9 A8 3dARE AHAH) EYT e ApHEst
T EE 540] 7] wwolth o, E A7 5 ATt E AE A E F
&3}3t7] flste] AR 71Eo 2 AWM ETFS HUISHA] @ WA(10a) HH FYEFS

71Eor Wb FysHAH
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7 Ft dlolHel 24 =A1F] w4 FYF EAAH 2d f7H 5 F
TFHl o] ARRFFo] 521.1(kg/10a) 2 7HE Bk, T oo 3etH| el BiH| el 949
ARgaFo] =9kttt HoFe AbFAle]l ARgo] 0.9(kg/10a)E 7HY Eke=H, ol 137} A
W5 ol o Walso] B2 A 7RIttt =AF Ao FYEHE duAE A&
(/) % E2FF (7)) ARl o2 Fd=Eer Ax 2 *F Fole & AHEH
Ao w FrtEAY. EYFY dAEFS HIF HH ARG o] E8toy o HA B

< F7IH g o7 F]iFo] 4v) A= @2 o2 HIFEUTH(Table 3).

Table 5. An average input of agricultural materials and emission of greenhouse gases on
pepper cultivation from 2006 to 2010 in Korea

Classification Items Input Emission coefficient| Emission rate Ratio
(kg/10a or L) | (kgCOo/kg or L) (kgCO»/10a)

Electricity(kWh/10a) 64.46 0.495 31.908 5.4%

Energy Diesel 12.40 0.068 0.843 0.1%

production Kerosene 4245 0.253 10.739 1.8%

Volatile 1.84 0.083 0.153 0.0%

Diesel(L/10a) 14.42 2.670 38.501 6.5%

Energy use Kerosene(L/10a) 50.53 2.520 127.336 21.6%

Volatile(L/10a) 2.45 2.200 5.399 0.9%

Compost 521.12 0.034 17.510 3.0%

Urea 6.06 1.010 6.121 1.0%

Ammonium sulfate 0.40 2.650 1.060 0.2%

Fertilizer Fused phosphate 0.44 0.725 0.319 0.1%

production | pposphate of lime 0.02 1.990 0.040 0.0%

Potassium chloride 0.66 0.490 0.323 0.1%

Agro-lime 30.48 0.050 1.521 0.3%

Silicic acid 5.98 0.206 1.232 0.2%
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Classification Ttems Input Emission coefficient| Emission rate Ratio
(kg/10a or L) | (kgCOykg or L) (kgCO»/10a)
21-17-17 18.02 1.250 22.525 3.8%

Fertilizer

. 17-21-17 0.32 1.220 0.390 0.1%
production

Composite etc. 72.46 1.270 92.024 15.6%
Fungicide 0.85 9.150 7.779 1.3%
Pesticide Pesticide 0.39 9.360 3.618 0.6%
production Herbicide 0.15 8.560 1.270 0.2%
Growth regulator 0.03 7.590 0.240 0.0%
Soi .. Organic-N 4.65 8.768 40.752 6.9%

oil emission
of N2O Inorganic-N 19.23 9.256 178.029 30.2%

An average emission on pepper cultivation in Korea (2006~2010) 589.630
* Source of input (RDA, 2006~2010)

ATRPA TR BE B4 FYF BAAY wEE EFAVANE AEF
°] 69.5(kg/100)% 71 W3tow, setrine] FYL AT FATEHE T Hell B&
of o% £ WAL BYAANA 27] WEe] Hulargol gAY, qul 5L Agste] A
HE ST Eo] Qlom, o2 Qlste] WE f7ao] Auks B o] 80%olstE A%
o AlIRro.R Aul7k 7Fs stk So] tk(Yang e al, 2012). FoFS] ALGAEE )
s HgaA ARAL TR0l 7P BRom, AR A AFEIZE)Y g BHo=
st} AL 17.4(kg/10a)Z =7FE ¢ Hoh =Sk THTable 6). ANHAAHES 7 2lHA
£ ARESEA] 3] wEol FRARES I, = TEe AR d7] ARl wE 7]
ARG ERE B7F H AT Table 59 62] A7 A FAFE Hlwstd, F45H o &9
B2 g A7 Z7HEEREG g2t ol Aol & wilo]l £ EYSAS
Zka Qlo} dpfol Hlwd i, g 7o 584719 AL E(=H S AR 8ol
JolA & AFte] ol FR7Ee] By R ES A8t 7] Wi Aes dd
HAT - & A9 &) ARg Rl mE A dEe =3 Lo Aol A FaL
dAu g2 dE ABHAS-. £, AT7HEA ] FAZE T IUiE T fle ve
2 HAZT 2 Fo] HUIHANEH ole st AHlAH] Bl e AFsAdb], Bty
HE ARESkaL 917] wEolth
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Fig. 1. Comparison of the greenhouse gas emission rates between national-average and
no-tillage in pepper cultivation.

2. 78 A, oA Fdell whe A7t e 24

=7} Bt dlolE el ZAS 4l=d
LA 7} v E-2 589.6(kgCO,/10a) 2 H 7} 7}
227k wlEHFo] HIBAZ 243% 2 AlH]o] w2
HiE 9] 61.3%E A8t 71 E9kow, o|F Hgn f—u ARG e 24 7FH]Eo]
7 & HlES AA AT olUAAFEo] WE 2AVIAE H| S 364% 2 F HAZ

=3kon, duA| 9] 247t~ HELS H7E AT 7 A AU AZE 2 oA AL
of }E AVt MES BT HUIete] A EHATHTable 5). 1152 79 B ZEof Hls|
A A el @] BluE E& ol £3ATHKCPA, 2007), FoFe] BAamEH nj5e
22%= Hlw A mujst o, ol tE ATdAE F5HoE el AREAR] Aol
TKSo et al., 2010).

ATFHEA FAEEHA e AVt AT B4 15 Ak mE 24
7F2H] &L 244.9(kgCOY/102) 2 H7EE| ] oH, o]
27 =g o, B AFA F8H XWW%

jﬁ rlo
32
o
ﬁ

B8 $EATF 5 Eol4S 1A %u 247 B BT e FBY SARAY
2 NFoR BYRYY) BEO| FF, 4719 AAAEF IS WGF A5 2o AEE
AUAAG MEFe Fad AT BHAt ATHYA] FS T} B doleel =
Qi Y 2 HHE Age] hE LALEHEY So] TgEo] Y ol Bt
GEaelel 71908 Solm, FeRsAA Agel WE LALEMNES FAA AR 23.0%
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Table 6. Input of agricultural materials and emission of greenhouse gases by no-tillage on
pepper cultivation

Inout Emission Active Emission
Division | Classification Items (kgI/)I 0a) coefficient ineredient rate Ratio
(kgCOxkg)| & (kgCO,/10a)
Energy Electricity 244.4 0.495 120.958 | 49.4%
Multi-organic 69.5 0.017 1.189 0.5%
Fertilizer Tuna amino 33 0.017 0.056 0.0%
EM 16.5 0.280 4.634 1.9%
Mu-Chon 0.3 9.360 17.2% 0.525 0.2%
Bio-natrol 1.3 9.360 17.2% 2.099 0.9%
F4 17.4 9.150 10.0% 15.907 6.5%
Cultivation| Pesticide
stage Toborutan 0.3 9.150 5.0% 0.149 0.1%
Pansis 0.2 9.150 2.4% 0.048 0.0%
Crean card 1.1 9.150 4.4% 0.437 0.2%
Plastic(LDPE) 0.1 1.860 0.209 0.1%
Agro-material Plastic(LDPE) 4.4 1.860 8.197 3.3%
;ir;eg(;t\lfg) 35.8 1.340 47984 | 19.6%
SO‘L;&“‘SS“’“ Organic-N 2.8 8.768 24464 | 10.0%
2
Emission Treatment Emission
Division | Classification Items Input|  Form coefficient | | rate rate Ratio
(kgCO»/kg) (kgCO,/10a)
Recycle 0.186 75% 0.016 0.0%
plastic(LDPE) | 0.1 | Incineration | 2.350 13% 0.034 0.0%
Landfill 0.080 13% 0.001 0.0%
Recycle 0.186 75% 0.611 0.2%
D‘Siggzal Disposal | plastic(LDPE) | 4.4 | Incineration | 2.350 13% 1321 | 0.5%
Landfill 0.080 13% 0.045 0.0%
Recycle 0.186 75% 4.962 2.0%
lmg?;l\o,‘é)p‘pe 35.8 | Incineration |  2.350 13% 10729 | 4.4%
Landfill 0.080 13% 0.364 0.1%
Emission on pepper cultivation in no-tillage(2011) 244.938
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V. (<]

B Aol A88 F=F T 2(no-tillage)ysH2 2] 7GEA B wHEL g=
£ 27 F5& AT F ol AKZHOE AFEete WS AT d=F FAE
SHE ANF At T FAHAQN el A gle Aor HuFHon FeAd 5 A4
AAEE A AAEE A= st oA & sAA vl A =5AN v T
FAZ a7} B Ao 2 BHuFATHYang et al., 2012).

F7&s ol o aFAhl= ek Al B2 A (=78 ) Blastke] 10a (1,000

- &
m’)F 344.7 kgCOx(58%) 9] &47k=A2 E3hg zhe 1o R4 o § wsds
of o3 AP AANTE 92%, AHAARE Aol o3t A= M%E £ SALAFEAE
UEt AT =5 7425 AR AR B Brlste] 772w EokdEl= Ynt
=2 ol &axAe] 37N carbon sequestration effect) oA = &
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b
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