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Abstract

In order to compare the NVOC (Natural Volatile Organic Compound) emission rates from oak trees, the
emission rates of isoprene were quantitatively measured in situ based on tree species and region. As a result, the
emission rates from Quercus serrata T. were found to be 1000 times greater than those from Quercus acutissima
C. However, the emission rates at the Chiri and Gumsung mountain sites did not show any significant differences
in summer. Cuvette tests using four different oak species also supported that there was a tremendous difference in
emission rates between Quercus serrata T. and Quercus acutissima C. It was found that the emission rates from the
trees were highest on the order of Quercus serrata T., Quercus aliena B., Quercus acutissima C. and Quercus
variabilis B.
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215)7) A1z+sbelch (Dimitriades, 1981). NVOCE A
A7 A7, BN B B4,
Saese) $A7, WG] AARe) 7)
Ao 7149 A4 o) FoB e 7)Y
(Geron et al., 2002; Nunes and Pio, 2001; Trapp et al.,
2001; Arey et al., 1995; Pier, 1995; Finlayson-Pitts,
1993). elzsol} olazale] Fojabd uhene
AFA2 e WEHs VOC BFduch o )
o)A} =t} (Carter, 1994).

NVOC9] 7}AF 23t uj 292 A1E-o] (Harrison
etal., 2001; Karlik et al., 2001; Harley et al., 1996), o]
Az, d2a, g, 7t2 R dsRhE, daH 2 5
& Aol HEE BEA Do EE)
o} 53], o]azdl e G4l EHE Fo3
ghsleaz A NVOC j2e % oF 44%8 A3t}
(Trapp et al., 2001; Mueller 1992). o]2]3t VOC Al&
B9 M2 nE AR 279 9Rez
oA A3 wWatE 5 ‘il‘;}- dE Eeo|, PAR
(Photosynthetically Active Radiation)$} 2%l 2]a]
Mz 3w Eske] ARSeE Wk 4 lvke Ao
el =3} (Arey et al., 1995; Guenther, 1991; Tingey,
1981; Rasmussen, 1973). u]=9] AL ¢l9]A el VOC
o) ok2 18Tg Cyr''ql ¥hd, =kl wfZek2 306] A
60Tg Cyr' A=l Aoz ZA=9lc}(Alshuller,
1983). Winer (1983) 5-& NVOC | Z&2Fo] <1$]4ql
Anck o 4ol 100 B2q Ao AT
Guenther (1994) S]] 2]3} Ax|7A NVOC7} <l
A AxT} ¢f Tul o]Arel Aew BTE T g]
o 29, $edel H9E AvE o WFEe) of
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21 25 M9 % Wy =7
s@del AA WAL 2000 A 9,940,789 ha
2 o] Foll A AAFHEAL oF 65%c°]t} AA AHHA
oA BYprh A B AR oF 26% ], A=A
o2 £ d dEdq 3L ZFIF(Quercus ser-
rata Thumberg), A} -5 (Quercus acutissima Car-
ruthers), &34+ (Quercus variabilis Blume), 23
I (Quercus aliena Blume)o]t} (&£ 1). & G =
A e o 098 A Y F 4
¢ Aoz &S5 = (ERE v aside (A A,
2001). 53] Cuvette A3S EdME= =23, 2%, &
Z Apeuts dAtes wiE4ss vaslyc
M= 29 :i]—?ﬂo]] oe} 7 ARl we zjelr}
At 2k v =, 71 F F A el wet A A
2 o2 AR E FA Aok £ e oy
g AARA 2 &, A9HQA AolE ol
et dAH oz FRAAHe] £ AHE A3}

Table 1. Plantation area and composition ratios of oak

trees in land.
Republic of Korea ~ Jeonnam Province
Species
Area(ha) Ratio(%) Area(ha) Ratio(%)
Deciduous Trees 2,507,612 215,859
Q. aliena B. 106,640 4 16,873 8
Q. variabilis B. 392,612 16 25,019 12
Q. acutissima C. 482,464 19 32,417 15
Q. serrata T. 296,806 12 29,169 14

Source : AFH & (2001).

Table 2. PAR and temperature conditions.

Q. serrata T. Q. acutissima C.
Region (iﬁ:})l Tem(eecrature (I:L/r\nol Temgerature
) m %Y
Max. 2,360 352 2,024 37.6
Gumsung Min. 41 253 138 24.5
Mt. Site. Mean 662 29.2 852 32.8
n 43 32
Max. 2,378 37.2 2,200 40.0
Chir.i Min. 74 26.3 209 22,9
Mt Site Mean 850 30.6 1,236 332
n 41 17
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FAA E2Fe] A= 20020 99 3YRE 9
Y 13 Apelol] wjEEE A o] o}Foizu, A
Ab eyt Aol 2002 9¢9 11YRE 9
Y 139 Apelell EAe] o]t A=Al xF-e
20027 89 28YRE] 94 8Y Afolo] A o] 43
H3le
T A Helre] EFTet ApEUR wiEEE
A Al PARS} 2528 9= & 20 A eht gl
AR PAR H8E 41 ~2,378 (umol m™%s Yol g}
, &% Wl 229~37.6°Colgleh
Z pFozRE PAHE o|hzEle] ok the)
A ) AFHR ST vk FueC- g
dw-hr'hez =¥, PARY A w4 (CpH9t
L2334 M4 (CpEs 288 C(=CL- )= x3F
2t} (Simon et al., 2001). :=5 21§ 2] AAdBe =&
Z7 (£%:30°C, PAR : 1,000 umol m™%s™"¢] 7kal
ERs (Standard Emission Rates)2 e}l 2o} (Geron
et al., 2002; Owen et al., 2001).
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2. 2.1 Enclosure chamber system

e 59 deozRE w&EHe NVOC Al8s
AME=3)7] ¢35 v oz semi-static enclosures
(Zimmerman ez al., 1979a)+} dynamic flow—through
chamber (Winer et al., 1983) $-o] AF4Fo] i} &
ATl A 712 whde] #A44E 293 Kim (2001a)
2] enclosure chamber systemo] ©]-&% ¢l 1, A&
%A chambert 2] NVOCS] E847} g5 xo)
EREE AZRE dolrr] §8 AYe] fHlEgY)
(Kim, 2001b).

Zero air system (Model 701, API, USA)3} vacuum
pump (N035.1.2AN.18, Neuberger, USA)7} A}2-5¢]
a, 25§22 MFC (Mass Flow Controller, 2000-
5CH, GMATE, Germany)Z ARg-3le] 2435}l c}.

2.2.2 Cuvette system
F3 b ey, 23 2 o A1
A el Hte] 5T =AM AelHQ w e

M7} ool A 4 =S BAH ANA cuve-
tte test7} 3= g} AF2-E batch type enclosure
chambery}4]-& Kim (2001a)2] dFollA] AR&3+ v}
g ol 43E A¥ 24t} bach Aoz 4
3tgle}. Chamber 91&Z3} o} Zo] WHE X 3}
Z7]MA (Cleaning)3} A] &3 (Sampling)7} £-o| 3}
A ol 7ol A =% SHAE) ofn), Y& PAR AAAE
o]-43ted ¢k 1700 pmol m~%s™" Alefell A |37} 4
PHES S L= o 40°CH FUY 270
A 5aH s s

2.3 MEY diy

A A WlEEE NVOCE E&¥os AMEY
3l7] #3te] FAEY ] ALHNS. old, Al xH
4 Fae=dl2 Tenax TA 110 mg (60/80 mesh, SU-
PELO, USA)3} Carbotrap™ 100 mg (20/40 mesh,
SUPELO, USA)& A-& pyrex tubeE AR2-3}e] Az}
3}9lt} (Komenda et al., 2001; Owen ef al., 1998:;
Kesselmeier et al., 1996). Fatealo] o]t 3|4
42 2E JAAY 24 oA 94.7% (£5.1%, n=
NE el
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‘CAM A frFeR 687} o]FeFon, —150°C
] eryo trapell A 2A4-& ZF ek 190°C9] trans-
fer line$ B3le] A&7} cryo focus= ol%¥ & GC
columne. g FZ2F4] =¢low, columnd HP-624
capillary (60 m X 0.32 mm, 1.8 pm)7} A&} A
FEAE A AR e TdT Agde
2|7} 445 GC/FIDA|Alo] ARg-¥]g{c}. GC/
FID column® 23 DB-624 Capillary (60 m x0.53
mm, 3 pm)7} AFE-E g} o] AxAle] A9 3)kA o)
738)7] W2l ovend EF —50°C7HA] ZHAAA
peak®] F-E}7} folFl=Z xAIH Y HE2xr
220°C7} H=8 sfed ZEAM A7 (run time)E 358
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€ °] &3 dynamic flow #W}4]-& o]-8-3}e] mass )
2 o) Relgem, 7 A3 AAAS )7} 0.999 o)A
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(b) Q. acutissima C.

Fig. 1. Variations of isoprene ERs by C, - C; at the Gum-
sung mountain site in summer.
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Fig. 2. Variations of isoprene ERs on Q. serrata T. by
PAR (a) and Temperature (b) at the Gumsung mo-
untain site.
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Fig. 3. Variations of isoprene ERs for Q. acutissima C. by
C_ - C; at the Chiri mountain site.
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Fig. 4. Regional comparison of iosprene ERs in summer.

35
é 0T 72 Gumsung Mt.
S 25f [ Chiri Mt.
o=
83 20
=
g: o> 15
(&)
c
oD L
(o]
&2 5t
0.11 056 0.08 0.33
0 —
Q. Q. Q. Q
serrata aliena  acutissima  variablilis

Fig. 5. Regional comparison of isoprene ERs from oak
trees by cuvette experiment only.

J. KOSAE Vol. 20, No. 1(2004)



CRE 2L BRENC RS

Age) sg=)e] $37be] A
Ry } 1= elsld 4 glgiotn AlmEet 28 S
o vhebd uhsh o] E3htRel ERs 7kl 714 ¥
A vehden, 2TE e w4 vdepde o
% glgieh W] 23hder) A e grea o
ehgom, Asehbrs 2iee Ak vl
2o vebdE BT 4 Afle SFFe 2
Az wZEX o] H|est vy Al
s 2T o F LhTsl WS4 Fol} ¢
24 veheh

H o]lh

3.4 £ d7ete vlm

238 438 GEAL IR So 3 Uy
des A7 g2el SE AEd £ AT
Wl Asolch. = A7 S5l 439 A
Haoz A9He vae oA 2 T
ol Sz vme) ult guta wRRct &
BhRe) Aol 929 A AAET W5T G
o8 YeAT A5eRe Agee ge a7
BolA] B 4 gl o B k& e olsh
7o) Aeiibie) ERs kel e A9-E3 Fiol

b ol

o]

o
il

!

Table 3. Comparison of Standard Emission Rates from
oak trees between this and other studies.

Researcher Isoprene ERs*

(0.059~0.062)

Species

Quercus acutissima C. This research (2002)

Q. serrata T. This research (2002) (91.4~101.4)
. Winer ef al. (1983 1.1

Q. agrifolia Kesselmeier e[t izl.g(g 1 9)96) (15; ~38.7)

Q. alba Geron et al. (2002) 92

Q. chrysolepis Karlik et al. (2001) 16.7

Q. douglasii Karlik et al.{2001) 238

Q. ilex Kesselmeier er al. (1996) (10.1~15.6)

Q. kelloggii Karlik et al. (2001) 47.6

Q. laevis Geron et al. (2002) 151

Q. palastris Karlik et al. (2001) 23.8

Q. phellos Geron et al. (2002) 93

Q. prinus Geron et al., (2002) 44

Owen et al. (2001) (66~72)

Q- pubescens Kesselmeier er al. (1996) (37.1~51.5)

Q. rubra Geron et al. {2002) 67
Q. velutina Geron et al. (2002) 157
Q. virginiana Geron et al. (2002) 46

Note : () depicts the range of Isoprene Emission Rates during a
certain sampling period.

* Isoprene ERs in pugC - g 'dw - hr!
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