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ABSTRACT

Agro-ecosystem plays an important role in the mitigation of atmospheric CO, concentration through

photosynthesis and soil carbon fixation. The perennial crops have capacity of carbon accumulation becau-

se they have lived for years in the same position. Carbon dioxide fixation occurs in the fruit orchard by

photosynthesis and soil carbon sequestration. The objectives of this review are to introduce the fruit or-

chard as a carbon dioxide sink and to summarize the methods that measure CO, flux in the orchard.

There are three difference methods (chamber, biomass, and eddy covariance method) to measure CO, ex-

changes on sites. However, there is no standard method suitable for fruit cultivation condition in Korea.

Thus the standard method have to be developed in order to exactly estimate the carbon accumulation. In

foreign studies, the carbon assessments were conducted in apple, peach, olive, grape orchard and so on.

On the other hand the estimation of CO, exchange was carried out for apple and mandarine orchard in

Korea. According to these results, fruit orchard is a CO, sink even though amount of carbon accumula-

tion is smaller than the forest. To introduce certainly fruit orchard as greenhouse gas sink, long-term mo-

nitoring and further study have to be conducted under each planting condition.
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Fig. 1. The figure of flux tower in fruit orchard.

9717k ePgsta Awel
B AR} B, AL
T A el st E

L AR, =2, 444 5)
Al oleigel e 5 WAL
7] SlsAE 37ke) Al ApgEo

of shzu] -elite}

o

=

55
ol

2

)
i mln > &2

‘“‘r_EL‘“J

>~
JS
9‘1'.

4 2 oof rr
tlo o

[N

32 ox

Lmlmié

?.

ol
-

e

o M o ol
o >

AR
A |V
o
o
i)
oy
119
O
-
0
gL
oh
é

%E}. U}XIUPOE ﬂrzﬂ ﬁr%
7He] RE= Aol sHAlth &
}y F A=AREH$7)(Gap Fillingy=
Ao FrEstAY T Bk 4= 7] el &
Ao 27g es| wosta w7t ArE 3
aste] BEAT 4 Sl ARV Hashd, @A
U sRop A olzjg AEVPF B53 AAE
oft] FEAME o] &st=t & ol o® 283t

o},

o_>tl ﬂ.IlO o F{ﬂ N c

>¢

3. 9] T AR Bha ) AT 5

Z4 27y - 27E
31 29 A7 5%
A A2 A9, f7189) F/Et waA
AEle] B7] % B wEo] Wyl ol of4ks)

& du4 HEwr golueks o
T+ A7 ¥rE = 9 th(Robertson et al, 2000; Jan-
ssens et al., 2003). °]& Ef|2 JUA =9 =
A ;qzl-_‘:edoﬂ cﬁs} Al o] 57}5].11]/\-] 71—;}9,] =z
A3} g0 weh s mee Jua e o)
gt AE7F Z8PE 3 Qth(Whiley, 1990; Maria et
al., 1994; Luca et al., 2008).

B Ao e 117
Sojn, Bpo} AN SHHAL, T Lh
of dhg Ba AR BAAL AT, AR, Bbol,
Ek, Y, edlA], o] AFE Sk ARk AujA|
oAl =gt A= 1994 dxfo| o Al 2

o]

sl dsid= Ak

U9 olalslgA ke WIS o]F4] kA B4
71& AMgshe] st Maria er al., 1994). ©]
A4 AAE Soto] A B di7] F JéL

oSt ERTH WAt B
%‘—57]- 2 ppm XJ,E

A Actels Aepe Seluet woolel
o] wheh 3k AT olABkEA 14
Hetth= 5L (Adriano e al, 2005)7} HI1E Q]
ool SElE AR e Talke] g
ks AFE AdQlofA ngﬂaiu}(uwa et
al., 2008). o] 2|3 g;u:_g Bo] tjat B 18
o WA ® ol = 53 W2
SElE ojtsEke
Al it ghas 4
k.

3% e} dho] et g
£ AE7)L 7HA,
ol MAE S43to
lessco2). Z+
oL S A G el
o A3, Azl Pa A%
© 2 UERGTtHTable 1). o]

of & ol =97

0

°1-r'

=

et al.,

o



B4 RIS B 5| 7} 6T 5% 343

Table 1. Annual CO, absorption amounts and assimilated carbon of various fruit trees in Muicia, Spain

Apricot ‘ Plum ‘ Peach ‘ Grape ‘ Lemon ‘ Orange ‘ Mandarine Reference
---------------------- (O ) Gk Y ———
Root 132.8 215 268.9 103 174.9 448 17.9
Branches 57.8 39.9 589 52.2 112.4 62.3 11.8
Leaves 467 175 125.9 65.8 192.7 67.6 378 Micacla
Fruits 1743 297.9 218.5 270.4 3223 362 280.8 et al.
Trunk 58.5 63 101.6 30 28.6 28.5 5
Carbon total 470.1 633.3 773.8 521.4 831 565.2 353
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Fig. 3. The changes of cultivation area of various
fruits in Korea from 2003 to 2013 (Korea Statistical
Information Service, 2014).
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Table 2. Summary of carbon exchange measurement studies conducted at fruits orchard in Korea

Fruits Site Methods Carbon fixation Reference
Daegu Biomass 1.0 kg plant ™' Seo et al., 2012
—1__—1
5.2t C ki
Eddy covariance . A yr Kim et al., 2008
Apple (include fruits)
Uiseong Er—
4.4t C h: -
Biomass . A yr Seo et al., 2008
(include fruits)
-1 -1
4.2t C h
Mandarine Jeju Eddy covariance . A >.lr Seo et al., 2012
(include fruits)
Tea Jeju Biomass 4343.6t CO2 yr ' Oh et al., 2010
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