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Study on Evaluation of Carbon Emission and Sequestration
in Pear Orchard
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Kyuho Sho and Jaeseok Lee'

Climate Change & Agroecology Division, National Institute of Agricultural Sciences,
Wanju 55365, Republic of Korea
lCollege of Bioscience and Biotechnology, Konkuk University, Seoul 05029, Republic of Korea

Abstract - Objective of this study was to evaluate the carbon budget on 40 years old pear
orchard at Naju. For carbon budget assessment, we measured the soil respiration, net ecosystem
productivity of herbs, pear biomass and net ecosystem exchange. In 2015, pear orchard released
about 25.6 ton CO2ha™" by soil respiration. And 27.9 ton CO; ha™' was sequestrated by biomass
growth. Also about 12.6 ton CO; ha™' was stored at pruning branches and about 5.2 ton CO; ha™
for photosynthesis of herbs. As a result, 25.6 ton of CO; per ha is annually released to atmosphere.
At the same time about 45.7 ton of CO; was sequestrated from atmosphere. When it sum up the
amount of CO: release and sequestration, approximately 20.1 ton CO: ha™' was sequestrated
by pear orchard in 2015, and it showed no significant differences with net ecosystem exchanges
(17.8 ton COz ha™ yr_l) by eddy covariance method with the same period. Continuous research
using various techniques will help the understanding of CO: dynamics in agroecosystem and it
can be able to present a new methodology for assessment of carbon budget in woody crop field.
Futhermore, it is expected that the this study can be used as the basic data to be recognized as a

carbon sink.
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7] 5 2A7IAY F7he AT BARE ARHL=E AWHAL
sto] A&t 715 7HEAIA A AFH Saedo] v7ty
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I 9t} (Rosenzweig and Hillel 1998). A A| 73 B4 43
9 HAYEY FA =34 gotn d 53 e BEY

B4 0] ) mloto] wj$ 293 &8-S 30 (Raich and
Schlesinger 1992; Bond-lamberty et al. 2004), 1<} T &9

(©2016. Korean Society of Environmental Biology.



258 Sanguk Suh, Eunjung Choi, Hyuncheol Jeong, Jongsik Lee, Gunyeob Kim, Kyuho Sho and Jaeseok Lee

IPCC B A 8] AT ael Ab, 2], A, 3 A2 &
thFeh S EA Y A F df7] Tl wetE =
25 A7sele A7 A AR gds] 7l
E}(Baldocchi et al.2001; Baldocchi 2008).
SAAA F ALY A9 B Fa 25
o S ol 2 ol gl *}ﬂﬂﬂ ol b

FoaL Sl @XME} ZEM L=%1*J§EH7:H°1I o] EF} 2+
2 EYISH FEY AAE B AdEY @A E A
A E= &3t Utk (Schlesinger 2000). 2= w2+ CO
A A FI BT Zol s ﬁ’“ilt}
(IACGEC 1996). T3t 20064 5dEoke] 2A47A v
A S3o digt 2L Aol F7F 7+ 7]1FH3 FoA|Ql
IPCCe &3 AAHHA FHFE &2 FaHol iz 3
7} A7t rs] AP gtk IPCC (2006) B HEoF &
A7A W& S0 digt 2L A= dad A&
L olAFIA] Yot JUA BRI o3 BlAo TS
st gtk By U FHEoRNA = o A7tA] B3
ol A= ©2%H vEA o) UE EY g@a F%
iAol Bt AF7F AAHCZ o] Fo|A A FdaL Q)
A o]tk (Ro et al. 2015).

20129 SA O] W2 I B F oo AuEF S RLE
5] S7kste BEFE Holal UH(KOSIS 2010). oo &2
“°ﬂ ot 2AVFA FHaTE nT A 4 T4

QAL o & Jeg Ao g Belth(Lee er al. 2013).

°l°ﬂ 2 Ao Ad U3 o AuAIE deE B
&} tf7] oo @aa=XE BrkskaL, IPCC 2006 7o =24l
of &sto] vjUF A9 violeujAE SA st FHLH
Aol g4 FFUo R MY 7S Bk skt

fr

Mz H U

E5E 24 % AUACLEY 242 9T AW
F7he Agd® U4 %93'@ 532 (%= 34°57'11.59",
AE 126°45'05.30"°] X3t Qe A== 28 mo|tt.
HZL oF 12hao|W FHd £ 3~4mel 404 AlTu]
(Pyrus pyrifolia Nakai cv. Nitaka)7} 6.0x4.0m JtZ 22,
Bt YELEE oF 716 tree ha 'och. YA} sHo] A3}

aT
£ 2ERE UE0H 9% 102 185)0] 42517 Yo
H, 11E52] A& = 455%7F SALAZ0|tH(Suh et al.

U vho] QoA EA2 20159 9E HEPdE UFA|

4H 25l YA F2ATH Y LA EZ TS ul
AlEA Qe EAF (Y= 35°01'27.70", A= 126°44'53.50",
1= 6m)old BF £ 3.5m 2084 Sl (Pyrus
pyrifolia Nakai cv. Chuwhangbae)@} ZA8l (Pyrus pyrifolia
Nakai cv. Gamcheonbae) Z+Zt 27129} 2016 49 Azhd
= UFA B3y 2328 (Y X 34°57'11.59", B 126°45'
05.30"°] ¢35t vl H7to| A Ho =32 4mel 30U S
vll (Pyrus pyrifolia Nakai cv. Whangkeumbae) 4 13#& o] &
Sto] ANSch. Al A2 W el o ekl el
= 245 wjuF ZEA R o &35 H(RDA 2000).

NAHEA O] BAL &3e] s7tet vl AEY BF AEA
A E (silty clay)©o]™, & E9F9] & w4 32 747} 18.55¢
ke''3h 523 sk olsicF S3el 5719l A peluteh o
A A 2] Bl 20~30 gkg ' (NIHHS 2001)0l] ZAFsE 3t
ojlont uf AR AL oF 28 7hF w2 Ao
ol v AR NA AAE theet AR Aol W2 Atat
o AZreE

U Qe 20159 @t 7122 13.4°Coln, AT
21,0670 mmo| Tt H7] £9 & - HE=AA (HMPI55A,
Vaisala, Helsinki, Finland)®} 7+9-%FAl A (TE525MM, Camp-
bell Scientific, Logan, UT), X|2Z2& Al A (108, Campbell
Scientific, Logan, UT) ¥ E%¥EAIA (CS616, Campbell
Scientific, Logan, UT)+= 10 m EF| 9} QlZof AX|5}e] &4
stlem 10& 9= SHAE dlol8HEA (CR1000, Camp-
bell Scientific, Logan, UT)9] 7]&3}$th(Suh er al. 2015).

2.4 Al z] g4 wiE

1) EZSE (Soil Respiration: Fgs)

B35 5o g olAtslets =77] (GMP343; Vaisala,
Helsinki, Finland)S ©]&3to] £ 187 A AL A=
20159 298 H 25 71222 20159 12971A] &A3}4 )

295 E 7¢ dlo]ElE Suh ef al. (2015)9] Hlo|E|E 13}
gt 24 A-E A 10em, £0| 20cm?] o2 Y A&
collarS W3t L, 4 Aol collars ¥o] GMP343&
IZAZ = Sl A% 10em, =] 30ecm®] ALDMNE A
3to] ARE3HAT Collar A2 Q13 £k 7Hdo] o3ty
= AI7IE 13ty 33 SRE EYTE S4S S
o, £HL2 %_1*‘54 7125 g3 4= JE= 1049 1645
ZF A% 1AM Z1ggskgict W HH (Closed
Dynamic Chamber method) 2.2 EF S THS &A% & of
AANZE DAHA A HEEE CO, o2 FHsHAT
(Bekku et al. 1995).
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Soil respiration (Frs) =AXCX X V/S§ A1 (1)

A RS

C: @A 5= F7H& (ppmmin”)
0: CO, ¥ & (mg m_3)

V: A 9] 2] (m?)

S: W7 9 Qe ko] g F (m?)
Unit: mg CO;m h”™’
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Fig. 1. Daily soil respiration from Feb. to Dec. in 2015. Arrow bar
means standard deviation. Filled with gray color means
data cited from Suh et al.(2015).
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gg,dollA 3.2, Bishit ZAE- A 3.6, 12 Lee er
al. (2009)2 Atk Feof A 209 Qo - E1st vf Q)
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Fig. 2. Regression analysis between daily mean temperature and
daily mean soil respiration on rainy days.
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Fig. 3. Comparison of soil respiration calculated with two regres-
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days data only. Filled with gray color means data cited from
Suh et al.(2015).
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Table 1. Biomass of 20 and 30 years old pear trees (kg tree”)
20 years 30 years
Tree parts

Dry mass Carbon content Dry mass Carbon content
Trunk 51+£19* 52+02 26
Main branches 19.1+3.0 43.6+13.8 218
Lateral branches 82104 230+229 115
Roots 223+50 5621264 28.1
Pruning branches 12602 124+0.3 6.2

*The value are given as mean standard deviation (n =4 for 20 years old pear trees and n =3 for 30 years old pear trees)
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Fig. 4. Regression analysis of biomass (F) and an age-sequence.
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7bs e Bol o] wrergel mrek FAYS T 4 Ut
W] 7hoh A1 W F7HR7 Uk Aetel AR A4
9] vto] e mj A7} F7ksHe AIHE E ¢ Th(Barbara 2000).

AEFO A AAW 2o B4 24, A3t Sof 3t
%@'_‘é‘_i}(Lee et al. 2013)¢} B Eo] Aulj NG9 714=2A
ML AEEAS Wsk oA A AAFT AF
S Fo] (Kozlowski 1964; Wilson 2000), 2WUA] A2
S 23] Aolo= BT AFAo] Yo HIE B
ol 284 S0 ke st

A 4=5.9] 79 DBH (Diameter of breast hight)S 2§
ato] AFAIRAlS ZA S dhe oAy ZHE o] AL Ab)
Moz fyo] Byshs|o] Aol Hst Zo| DBHE B8
e F27b ok ool viuEo] A Hio] Aot
Aole] SARAE ol AR A S RAstsct 12T
2094} 3094 HUHE AZS Folg olele] 159 Lt
ST dlolE (Lee et al. 2013)5 B8t HjLF
3} uo] e 20te] BFRAL B APALAS BT
T} (Fig. 4).
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Fig. 5. Net ecosystem productivity of herbs (;) in 2015. Filled
with gray color means data cited from Suh ez al. (2015).
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Fig. 6. Cumulated Net Ecosystem Exchange (Fv) of pear orchard
in 2015. Filled with gray color means data cited from Suh
et al.(2015).
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AT ddz9 FIA A&l s wjtF ggo] e 11
o] 53| 2~3¥= H# (—)0.15 tonha ' month ']
COE ot ALE syt 2279 Fd4ol 7H3
= 6~89E o] A]7]o) ATt 2EF FIA Qg
COz FFY dhlof o231 it A7 2277 A
280l o8] F48 COrE oF (-)5.2tonha o] irt.
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eldt 4= gtk 79 thA CO, F5To] AAdte AL
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o] CO, Z4o] ZHAaH Aoz AZAEHTH(Lee ef al. 2005).
20159 29 5E 129717 o AHujA] o)A F4=8 F CO» %
2 9F (—)17.8tonCOzha ' yr 'o]giTh.
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COzha yr "9k (=)12.6 ton CO2ha™" yr~ 01215}. o]¢} &9
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