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Abstract

Emission rates of biogenic hydrocarbon emitted from broad-leaved trees grown at Jeju Island were estimated using a
dynamic enclosure method. Leaf temperature, PAR and relative humidity were monitored during the sampling time. The
emission rates of isoprene and monoterpene were measured for five plants(Carpinus laxiflora, Quercus serrata, Styrax
Japonicus, Quercus acutissima, Quercus crispula) during the sampling period at the Halla mountain sites. Among five tree
species, the highest isoprene emission rate of 10.60 /g gdw'lhr'1 was observed for Quercus serrata. The seasonal emission
rates were the highest during summer and the emission of isoprene was highly affected by light and temperature variations.
The highest emission rate of isoprene was occurred between 13:00 and 14:00, but isoprene was not emitted in nighttime

because of the absence of light.

Key Words : Isoprene, Monoterpene, Emission rates, Broad-leaved tree, Dynamic enclosure chamber, Jeju Island
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Fig. 1. Schematic diagram for BVOCs sampling system at the sampling site.
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3.1. Isoprene?} monoterpene HIE&E

AgolA] 24E 7 SF UGS, Ao, &
HR, AU, SR isoprenc] W&
£ Fig. 20] Urepch 2ol B SRt
isoprene BE&E 7} 1.03~29.45 pg gdw 'hr' 4] €}
e ve] B8] S HiESEE Yo W
5 9IS 2 A B 4 ok 293 ShRet 5
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Jjaponicus laxiflora serrata acutissima crispula

Fig. 2. Emission rates of isoprene from various broad-
leaved trees.

o7%
o %)% B e RO 2 7ol 1
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m’sec’) &2 LrEhfjo] Table 1o] Lpepdich 2 ¢17
oA vehd 3ol AreluT-9] isoprene i<
£25 U FAAMIA AR wiESEet vl
ofl, SR S/3Ake] 124 Aol AubA] edske
U el AR e 2 iESES B
Ack LAl Q=0 R viEs e Autel vl
S Hu ST th 2 ghe 19l vhel B
L Ae Hom Leith E5F Aojuiil A4 o
o] FUA(Carpinus) Wb The 2 ZHe Wtk
Guenter 5(1994)¢] 2J&1H isoprene HjEEE=E 47)
15 (negligible: < 0.1, low:14+7, moderate: 35+17.5,
high: 70+35) 0.2 F-25to] AAISE vf Rl & A
Tl A A isoprene HlE& = AIE o]of 483
HW, 3= high T, Alojubeot wisuby, A
FE U, B low IFoE EREHU ©]
o Zo] FU AR Fof webA WiEEes A
Al Zpo]7} e, vlsolut {7 SollA] o] Fofxl
o] Atol A o]e} FARRE AXprF Hilxa Qlk
(Padbyi} Varshney, 2005; Kesselmeier 5, 1998;
Lerdaui} Keller, 1997). F35t -GHolu nj= 5 =7}
Tl Wi of) ol ofjal o A Ko7t
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Fig. 3. Emission rates of monoterpenes from various broad-
leaved trees.
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Table 1. Isoprene emission rates at standard condition(30°C, 1,000 pmol m”sec™") for various trees

Isoprene emissio]n rate

Scientific name (ERs, zC gdw 'hr ) Reference

Carpinus laxiflora 0.76

Styrax japonicus 4.94

Quercus serrata 59.87 This study

Quercus acutissima 1.16

Quercus crispula 12.00

Carpinus hornbeam <0.1 Guenther et al.(1994)
Quercus serrata 91.4~101.4 Kim et al.(2004)
Quercus acutissima 0.059~0.062 Kim et al.(2004)
Quercus agrifolia 24.0~38.7 Kesselmeier et al(1998)
Quercus pubescens 37.0~51.5 Kesselmeier et al(1998)

59 FAANE Eoli} 7|F 5 4m0) 4ARY 7] uhgom AZPEIrKim, 2005; 272, 1999)
o whet isoprene HiEEE=TF b 4= Q1SS Ul
31 QItKim 5, 2004a; Geron 5, 2002; Karlik¥}
Winer, 2001; Kesselmeier 5, 2000).

Fig. 3= &¢<4 4~ monoterepene 52| vj&
%12 BEE UEhdl o]tk Fig. 3004 1l Aojun
o] monoterpene HlE41E7} CHE IR} tha
O LS Bolon SR} AHoR Be gt
2 mgik SHAu A Y4 FE42] monoterpen
W S TS g 0.1~0.2 pg gdw ' H2
A] isoprene Hl|E&<TE0f H]S 1/10~1/100 vl =02

oFf He gre mglch ol 2uby % 3 St 2

3.2 Isoprene & monoterpene HISLEO| AMHE EM
Table 20f &¢4=9] isoprene H|EEEE T2
(30°C, 1,000 umol m™s™) .2 FAlslo] AFE R 1}
ERich Table 204 HHH, = 4=30] A isoprene HJ]
SHETF A Qo] EEdt ol 349 HiE& =Tt
TP AN RO R &, 7R o & UET: o]9f
A& A = o] A3 Aol A Aot A
50 A Ws ST vISS AR Bl
(Son 5, 2006; = HEHE A, 2005). o] A=
Hol= ZZ isoprene HEEA0] B 7|22
o Bl monoterpens Ak e aps  BHT AT W8S Bl B 7120] £
< oj5Ho] 53 7R EEG viES=T) 2 e
BEHVIOH FESRA HEUT WA T G Gom 2gEckaYeAATe 2005 Kim
2008; Kim %5, 2004b) o]&= 2= 9 Ujio]l gl o T e sesne ’
VOCs o] 2]ei2~0] olo] u|a) AFdj.0.2 o}z ] ‘5> 2004a; Guenther 5, 1994). ]
Table 3°f &4=2] monoterpene H| &&= S

<
4

Table 2. Isoprene emission rates(ERs) of broad-leaved trees at standard condition

o Isoprene emission rates(ERs, (g gdw'hr'")
Scientific name

Spring Summer Fall

Carpinus laxiflora 0.96 1.00 0.63
Styrax japonicus 533 6.35 5.11
Quercus serrata 64.00 79.50 60.05
Quercus acutissima 1.35 1.71 0.88

Quercus crispula 13.64 15.18 11.99
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Table 3. Monoterpene emission rate(ERs) of broad-leaved trees at standard condition

Scientific name

Monoterpene emission rate(ERs, 18 gdw'lhr'l)

Spring Summer Fall

Carpinus laxiflora 0.31 0.40 0.29
Styrax japonicus 0.20 0.22 0.18
Quercus serrata 0.21 0.19 0.16

Quercus acutissima 0.23 0.24 0.19
Quercus crispula 0.24 0.36 0.23

27(30°0) 02 FAIsto] AEE Uehich Fese]
monoterpene HiELE= SRS A28 isoprene
AAH Hg3} B3t RS B Yo 3 A A
AHE E/dTHe vt sfelS ® 9irkLee 5, 2008).

3.3. IsopreneME2| AIZITHYE HISSE HIL

Fig. 4ol 29140 571 2 ok A7kl isoprenc
o) 4T Wlelr] aiA % 1A% AlZe}
of uF 10A1717] S-Z (i EE, Ao, St
i AU, ST isoprene HiES QL 9 &
0] BiES ehiglh Fig. o4 29l 9 EL
isoprene Hj&4E0] SERAASRA R 712
P A o2 W] gjZe] 7|23} 5k 5 H|s:
et HEE5AS Helvk webA o] 2&(71)7F 71
2 AR 1IBA~144]0f 71 =2 ilESEE 1
Fom LIANNE A Wi EH 7L WolR]=
ME Bt

Fig. 50i= <=5 isoprene HlE&=0t Mg
3 (PAR; photosynthetically active radiation)2]
&2 ARHEE etk Fig. SoflA 2 isoprene
HjE5= PARO] 2 AIZFTHQL 13A~14 4]0 714
EZHIESEEE HYlow, ol o 229 Hsud
I FARE ARRe Helthk 53], o AlXidell=
isoprene &] HijZo] §l= A 0= UElon o] 45
of| 4] isoprene Hj&-2 30| o]Fo] A wfolgt 715
517] wiZo]al, PARS F1tof|ih EASHE R ofto
=] fl= Ao s F=4Hch

3.4, SHABHOIXI0| [IZ isoprene HIELET H|w
A, isoprened] HiEEHEE B =9

FHF= Aol Hr= Ao 2 dE A Slth(Rinne 5,
2002; Harrison %5, 2001). w2}A =24 A4 EA
Al5(Cr - Cr)@} isoprene W &5 =9 AvhdS 9}
otsl7] §J3ll Al isoprene 7 HA A2} vl S5 9]
e SR Fig 60 YERth o7]4 CLe
FAAT wEo] e FERAA ;o] Crs 7|2
I HHo| Yl 2= EH YA LS Lttt Fig. 69
A| isoprene®] HjE< = of TP H A A (CL - Cr)
Ato] o] AL AR E B, A yUito A 71 2
ZH0.9506)S H T, the o2 ZXE(0.9456),
0] S 1H7(0.8576), A o] L--(0.8227) =C. = LiE}
ok AP ALY isopreneS A &8 A F 9} H| I
3 2 AASe?) wol 2 -0.605-0.807)
oF Z3H0.926) 9} H|<3E AiE H 3tk Son 5,
2006; Kim 5, 2004a). ¢]+=PARY} ¢ &= 7} X%
isoprene Hj &&= ofl F 2.3 FEFRIAQI wfZolH,
9Fo) MY ATAJEHNE AT ATS 3}
o1gt 4~ 9% thH(Guenther 5, 1995; Guenther %,
1993).

3.5. Monoterpene M2Y HIE&T

2G50l 412] monoterpene &E HlELHES] 7|
o] =2 2ol 7] 2]3] monoterpene AJEHE HjE&E
o] JLAH]L-S Fig. 79] YERHL] Fig. 7014 B A
Fiof| Basks EgarofA] vi&E == monoterpene 2]
RS AAreks 2 vlad] siESErE Rl v
2% monoterpene JEESE H|F Y o]x|ql a
_pinene, [3-pinene 452 23440} 20] FR7 AR
9l AL o 4= 9ltkLee 5, 2008; Tarvainen 5, 2005;

Guenther 5, 1993). Z13 ]| A ¥ M, monoterpene Z}
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Fig. 4. Diurnal variations of isoprene emission rates and leaf temperature for broad-leaved trees.
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Fig. 5. Diurnal variations of isoprene emission rates and PAR for broad-leaved trees.
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