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Effects of Elevated CO. Concentration and Temperature on Growth Response of

Quercus acutissima and Q. variabilis™
Jung-Kyu Jeongz, Hae-Ran Kim’, Young-Han You™
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ABSTRACT

Global warming brings changes of natural ecosystems and affects on the plant growth response. Quercus
acutissima and Q. variabilis are taxonomically similar and dominant native species in deciduous forests in
South Korea. In order to understand the growth response of Q. acutissima and Q. variabilis to global warming
condition, we cultivated the seedling of the two oak species in ambient condition(control) and treatment with
elevated CO,(700 ~800ppm) and increased air temperature(approximately 3 C above than control). Then we
measured the growth characteristic among them and analyzed the relationship between two species using PCA
ordination. Stem length and total plant weight of Q. acutissima were significantly affected by elevated CO,
concentration and increased air temperature. Stem diameter and weight of Q. variabilis were significantly
affected by elevated CO; concentration and increased air temperature(p<0.05). The variation characteristics of
0. acutissima were changed more than Q. variabilis by elevated CO, concentration and increased air
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temperature. These result suggested that Q. acutissima was more sensitive to global warming situation than Q.

variabilis in central region of Korea. PCA ordination showed that two species were arranged by two distinct

groups based on 10 characters by elevated CO; and increased air temperature.
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QUERCUS

ME

Aeushe o7 % 2AslA0) SEAL AHeERoRA
9] oj dtH(Kobayashi, 2006). CO= 21914 Q4150 9|5
WASHE A7l % 71 2 %S Aot Cang,
2008), CO»9| A A+ 7] F== 4FE3} o] 4 (280ppm) i
t} 20059(379ppm) 35% Z7FHTHIPCC, 2007).

2ol COrs=d] F43% $7h= 7S wEA A5
7]l Ql31(Korea Meterological Administration, 2008), %]
1004 ok A7) Wit 7128 0.74C AHsatgon,
o So] ol 7HEEE AL QIHH(IPCC, 2007).

< al}bete] COy2sEE 20064 0] 388.9ppm O & 19991
] 18.7ppm =718} 31(You, 2010), 204]7] 7| A2 5
A B AE 5 67 BAY B2 1.7C AeE
2 R l] P72 A AFAQl 243t A4S A3t
1 QltH(Korea Meteorological Administration, 2009). ©]&
o Aqt2dsto] ofsff 7]0] 1.5-25T o s A
EA G 29} 75, T AHA AoAE 18al F
S| 449 oo 2 WHE do Ao o4Er)
(IPCC, 2007).

SHLE A ARt o] RS 2% (Yim and Kira, 1975;
Yim and Kira, 1977; Yang, 2001)2} =E4=X|(741}
SRS Oll(Lim, 2002; Jeong, 2009) ofsf A7 =L, A4
Hofl H:BlT S £ AR F 5O 7H) 49 Bz
A& 2 A YollA B5E gt wheba] AF2dste] 9
e FAT 7|15Hsks AE $E5Y 4SS Bkt v
tHMcdonagh, 2008). “1 A} AFIAAT 7L HollA £o
&, 223l AA|of|A] Az o]Fste] 7|Eo] AAlEHH
Al FEY XU 7rAsH Hrk(Lim, 2002; Kong,
2005; Jeong, 2009). Lee et al(2010)0] w=H 3L 9]
Folit A A= A A2dEtol| o3k 7] THElE A 4]
oAl LAHZ o] FsHA H ASRE o3t

31 COse 2A71AI9l3} FAl0] A1) 7]2el 42
5l Foll ol 8E= dEolt ¥7] $9 COrs=rt
=255 Y £0829 COBMIEETE AR, ¢l &ofA
COz0l-8o] EobA FFE=7F S e th(Park, 2003).
COys=o 5717} Al=o] S SAI7]=t(Curtis and

Wang, 1998; Poorter and Pérez-soba, 2002), ©]741-& COA|
H] §IH(CO,-fertilization effect)z} FETKPark, 1993;
Park, 2003). Z12{1} COy&=7F F7FgHol Qlof A=kl
Z7Vel= 4 9(Idso and Idso, 1994; Saxe et al., 1998)=
QA gk, W37} ¢l A U(Garbutt and Bazzaz, 1984), 23]
ZHast= e HeltKIdso and Kimball, 1997).

B Solde BUGE 5 6% REAAS
A|5FaL 9] ©w(Korea Forest Research Institute, 1996)
= ool MFEAH o2 BIIHKim ef al., 1981). 0|5
AT Polelsh el Aol o] S A E 7H
of S-elifeh AHlolA] STeHKwon er al., 2002).

Aedtrel  FHIRE  BRIHen  ste
red(black) oakol 43}3l(Song, 2002; Park et al., 2005;
Takamatsu et al., 2007), AX| o] L2}t AFGAIAILS OjF
ghek(You, 2007). & &2 dABdt7]20] 5T—14TCY 2t
2 A dof E3x5l3(Chung and Lee, 1965; Yim, 1968),
AlFt hepitol A FAEE o]2= HitalE 200m—
400mo] =2 Bxshy, sk 10m—1,100mo] ¢]2= Y&
714 A53He(Yang, 2001; Song, 2007). 7 &2 AYEj
A A& AEY R Yutdog 7H Fasirha
de 7l a0l F, BESeRTE Y dda(Ea)o o
2t e UHRTE SRl sl & o W Ao E e
YTHKim et al., 2008; Jeong et al., 2009; Lee and You,
2009). ol= AEA 2 91Fo] G2 Fol F& Foll Blsf
s wiste] & A-gsal, EEHE gon, 1o wat 7hA|
S o A% YelHTK(Pianka, 1983; Lee, 1985).

wEbA] 2 dts A AFA o Aqh2udstol w2 A
A ] Wstel] Aol FFEol Qi S-ejutet T 5 A
A theF 2ol Aol EEst= vt STt
7] 9 COyEs=e} 7]20] F7Istd A&Hkgo] o2 A
dojuh=A] Gop A} AlLsheich
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(Quercus acutissima, Qa)} = UW-5-(Quercus variabilis,
Q) FAE HoPAIA ALk FAE B B Al
& QA oFibllA] 2007d 10€ol ARk 4T WA A
At 2008 5Y 14 3hEol| mhgato] o7l H,
64 9of uljutct 2|5 24cm, 0] 23.5emQl o] Z+
2N 25417 Ao ALehsich. 2 Ae ol 4 v
29 sigom, AR ARFE 2 Foih sARlol ek
A9717He 20089 59 23 109 Wolgch
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1) &4 i

A etste] wRelolnl E Ago] G Hes}
= E 822 COrgst 25 X33 F 7HA] FHjE
Helahick. tATL t7] 9] COzswst 720 1r2
FAE = ofe] 2 ekl 24 SrollA AeakdlarL, At
2d8FA 2o Al 7FE 2m x A& 2m x 3£0] 1.5m9)
54 AT COARLE §2) NS olgelel Azielsick
F 7H) o) % EE ofelel COFES ST,
A-eutskRel e 2 A ek) COsES 245
ot} 279 COrsr= Hat 360ppm—370ppm F-A|5}
R, AGt2dEtA g = COses W7 59 COrse
] oF 2uQl 750ppm —800ppm &&= A AT A2t
st g frg A o] COotAs 2705 AA% F,
Z+7+9] COy7kAgo] A5 0.2mm¢l Eig AAst] |
A Qo2 CO7AS Felsiglch. Tzt A7 eykel
A2 F2] COys X+ LCi Ultra Compact Photosynthesis
System(ADC, 2005)0 & =23} 11, A|F--2¢shA 2t9]
COy5 =+ Gas regulator2 Z4Esto] -§-X]3} % th(Figure
. REE 7 o] FE LEAS 22 Folo] Aat
o 94, oF F ¥ sk AFLUEA o gz
ol vla] Hat 3T =9k

lo

Jé‘i—l

| co, |
Gas folw
|
Concentraion | Controller
control
Lci Ultra
Compact COZ
Photosysthesis Concentration Chamber
System measurement
Figure 1. Schematic diagram of global warming

experiment design

EQRe YRII7E AR BAE AMg S
NBe EGRA el 2% Aelshgch. 4
PEES Wold] sk A7) F 4-5% 7t

SHAl A 2|5kl

2) =8 % =4

FAES AS7] 27191 109 ol ShEoflA 74l & A
= B2 A5t %‘i—% J 5] AlASHA A= 7]
wEE BRE o 70" Z7104 48*]2} AzA AT
54 P55 57 4 (cm), A o dol(ar), 9 F(em),
AT 2 l(cm) Xl%—‘% Aol(em), &71 Zol(em), § Ao
(cm), A[BHF- Zol(em), A #7l(g), 271 F7(2), & +
@), T 4 F7(g), AsH F7(g), A=Al Tﬂl(g)oﬁ

Z7] A7, AAF Ao, AT dol, £7] dojet AsHt
Z16]= vernier calipers(CD-15CPX, Mitutoyo Corp.)E 9|
g5t o & o Zole} o Woli= o WA,
Skye)& ©]-&5F3laL, HFH AAAH(UX400H) S ©]&

shel Z4stec.
3

~

S Hl

429 ool e % E7h0) A8 H 1ge] A
Sleto 242019 5 7] el T 5 3
o] g3slo] UPEAHEA(One-way ANOVA)T} 4

(PCA, principal component analysis)-& 4 Al5} ST}

Lhge] oY ol oS 2SS B4 o

A9 Fisher X422} HO& 5% {240 A

x}o ]—3— A (Noh and Jeong, 2002)3}% 11, Statistica Z 7|

1}} 7] 2| (Statsoft Co. 2006)E ©]-&35}%th
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E

& RSisich A7 SusAel7ef el o 5y
50 457 Wb cheat Pk AgeluRe £7] 27,
% 9 dol, 9 3 AR 2ol A4 o], g 2ol
AR Zol, A4 A, 27 B, 9 B, % o At
A3t FA] 137) H Qo)A hxTeh AL ukshA el

Zbol Zfol= §lK(Table 1). 12yt £7] ol EH+?LE
O Al depA 2]t Al Wokar, AlEA FAe d=
o A2 ehA 2ol A 329k th(p<0.05). %XLH“:L %‘

7, o dol, o & QAR Ao, AE o), 7] 2o,
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Table 1. Comparison of 15 variables of Q. acutissima and Q. variabilis grown in control(ambient CO,-ambient air
temperature) and treatment(elevated CO;-elevated air temperature). Superscript marks mean significantly
difference between control and treatment within each species(Fisher's least significant difference, p<0.05)

Q. acutissima

Q. variabilis

Variables Control Treatment P Control Treatment P
Stem diameter(cm) 0.31+0.28 0.27+0.04 0.2623 0.30£0.03 0.23+0.03 0.0049*
No. of leaves(ea) 15.50+3.42 20.75+5.19 0.1419 11.50+5.97 10.504+3.32 0.7796
Leaf area(cm) 22.28+6.54 18.10+5.43 0.3134 10.50+2.08 15.324+6.92 0.2625
Leaf width length(cm) 2.90+0.35 2.80+0.42 0.7921 2.2340.15 2.57+0.72 0.3577
Petiole length(cm) 0.18+0.05 0.23+0.05 0.2435 0.23£0.06 0.24+0.08 0.9148
Shoot length(cm) 26.50+8.98 28.88+7.11 0.6414 22.13£3.07 21.13+4.91 0.7711
Stem length(cm) 14.68+1.29 8.354+2.50 0.0147* 11.68+4.20 7.80+2.60 0.1800
Leaf length(cm) 9.82+1.78 8.61+1.31 0.3144 6.61£1.26 8.15+1.82 0.2752
Root length(cm) 28.50+4.71 35.10+3.24 0.2554 29.45+7.07 29.68+3.95 0.9576
Shoot weight(g) 3.17+0.66 3.68+1.70 0.5928 1.58+0.75 1.8340.81 0.6612
Stem weight(g) 0.69+0.30 0.68+0.22 0.9871 0.64+0.16 0.40+0.08 0.0465*
Leaf weight(g) 0.17+0.05 0.14+0.04 0.4152 0.08+0.02 0.15+0.07 0.1125
Total leaves weight(g) 2.48+0.50 3.00+1.51 0.5403 0.94+0.62 1.44+0.75 0.3444
Root weight(g) 4.12+1.26 5.15+1.73 0.3008 3.02+0.35 2.85+0.91 0.7667
Total weight(g) 7.28+1.09 8.84+3.43 0.0367* 4.60+0.57 4.68+1.67 0.9268
o Zol, kR Zol, AR A, 4 FA, F 9 FA, th 23 AReRoA 0% 408 2 Frksta,
Ask HACE AEA FAY 13719 FHollA x4} =Rl A 20% 05t WA SR 2 AlEA FA
A2 epA] gt 7te] Zpo|7h glleh W &7 AR & o]

7] BAE taTEn AFedshe oA Wt
ApgEl e SRR Aol 5 7HA] el
] Glof WeY 27|18 F o FAHOE Aufrm o}
S} PekFigure 2). F £ Aol A F-eysi e
b ot 20%0]4) 27 S FEE % 9 5o

N

R Q. acutissima O Q. variabilis

Stem diameter ——
No. of leaves [ —
Leaf area [ [—
Leaf width length —
Petiole length I —
Shoot length -
Stem length T —
Leaf length -_—
Root length ——
Shoot weight —
Stem weight | —
Leaf weight —
Total leaves weight ——
Root weight —
Total weight —

-100 -80 -60 -40 -20 O 20 40 60 80 100
Percent of variation relative to control(%)

Figure 2. Percentage of variation of measured ecological
characteristics of Q. acutissima(closed bars)
and Q. variabilis(opened bars) under global
warming treatment relative to control

ok EE T % FbRel 20%0l3kE v Fke
s o]tk

5 5 ARl A FeuetA el tet thazte] Az
g Holl R theat Atk Aol At
o 2, A3k Zolok B FHol 20%0l 27 Z7HA

SO A= 9] 710] Go] 20%0l512 WA 74T
ql, SRR 20%0]4 2 73T 3t s
ol 4] 91 E2 20%0]8t WA A, 2t
A 20%03hz B Z7hct.

= 3 RO A edsl Az} gxr 20%
opFoR A7) At GEe Z7] Zololtt. AE|uro]
A 20%01812 WA Zhastar, A 20%0l4 27
Fad F2e 27] 4743 7] TAI

A3t 2704 Yeih= 259 AhteS A
e FAES B Fuktt ohekgtd] 1 olE AEEE o
=3 A e FEA] AR 2 ET w2
CO A 27HCOxE = 700ppm)ofl A H-2 9lo] ZdAsHith
(Jeong, 1999). 18]l MG W7|ofolA AT
(Populus)©] <3}= Beaupré2} Robustar= | Z(COx 5=
350ppm) 2.t} 350ppm =2 COyxZoflA 9 Hol7l F7}
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o, AEH dol= 217 14%, 16% Z713IcHCeulemans
et al., 1995). o]i= & AtolA Aeeubie] Axkel YA
St 183l AVUF(Pinus densiflora) HE9] XA 2
|7} AJZto] Aol we} o 27HCOxs = 380ppm)Hirt 2
| =2 CO,% 2 7HCO5 = 760ppm)o A BAE0] 30%
oA 27 Zh23t ATHKim et al., 2006)= Z}Eo] A
e} AUk, EH ZARRUH(P. ponderosa)@t F Al 24t
YH(P. pungens)®] Ho] 12714 59k Agk 3 4R 77
& 5793 23} COrst= 325ppmof A K} &2 1,200ppm
oA 50% oA =9FtH(Tinus, 1972). 12|31 Saxe et
al.(1998)-2 u|=+9] Duke foresto] A] 7|20 &2 COrs=
£ =4 AE o "7, eldarica), BTk
(P. taeda), Y ZAAEUEF(P. ponderosa) 52 AEH £
S v=HO. alba), Y =R Fagus sylvatica),
EER U Populus) 5 FAE T3 AV Aol 7
7} 130%, 499%E S713E A0 R ol & AtoA F T
Ael A5t

Hi Al ZUE(Jeong, 1999)2} AFAUEE<x(Ceulemans et
al., 1995)¢f £3}+= Beaupré®} Robusta®] 7| A, +5
HE(P. sylvestris)©] /7o) AAFo =R E 197 7] 4
o|2} &7] 21 Af| tia] &2 CO A2 F-olA] F7HJach and
Ceulemans, 1999)3F 22 2 Aol 4] Aol |84
oot

Aaeutel S ARk ekA] 2] e} tf 24
A AletRel B AL [l o)zt YEhA] (hokth
(p<0.05). Crookshanks et al (1998)9] w=2H LFEFd
U (Fraxinus excelsior), W EZFIUE(Q. petraea)}t -
FAL(P. sylvestris)S | Z27(COysE 350ppm)e} =2
COL%5=(700ppm)ol 4 8742 0k A1) 5 Z2Hstol
ST A3t A ehE dojof X|sH FAl= 7 7FA] o
w2} G5t 2po| 7t gl 283l AYUEFN(P. densiglora)
RE2 123 B9 72 F COSSErl Z7hE Aol
Al E0] AJsli oo} Aol f-2oJ3k AfolE HolA] o
(Kim et al., 2006) A2 & AFLo|x 9] Ao}l x5
o} 3 COyse S7tol weE A|shit A7dik-g-o] gt
302319 =it BAE A3 87%F =7t A|sHE Sl
Z71eF Ao 2 et Rogers and Runion, 1994). o]=
Crookshanks et al.(1998)0]] w2 W A FL21t3l 271 0|4
EL o] RsHEL Zojef Asht A Aol IR Al
2 Aol A v Aakel Zodtt

URHH O 2 COyg o] 7= A=9 BT 4%
e F= AoF deA 3, Lee and Choi(2002)2]
Aol A COyg=7t S7ketel wet 7N (Hovenia
dulcis)®] FgH/do] STVt A e o]#gt CO,
29 St HEY WA St Ak ti(Eamus

and Jarvis, 1989; Musselman and Fox, 1991; Mousseau
and Sauguer, 1992; Ceulemans and Mousseau, 1994). E3t
o7 2R o] APHE NHEIIAR €00 FEE F7H
A2 u AR AR 2715k A0 Uekhithidso
et al., 1987; Kimball ez al., 1993). HIT}AUE(P. taeda)=
7] F(COr& k= 360ppm)Ett 200ppm -2 COrE:=
A 25% At A5t Delucia et al., 1999). 18|11
FUFEE gyo & 5] COE #7 Alatae o 2|2y
WHQ. agrifolia), FE2HRMIHQ. rubra), Wl=3UHHQ.
alba) 59 SAA FHURRES Eeke 7350 BES AR
aFo| W4t 32% Z715F tH(Waullschleger et al., 1995). ©]
= & AFA F Ao ARl 2 COrygolA
7kt Aol ARty SR Y] A2 kA g et
AT ABA PAL 2P, densiflora) B2 A4
2HKim et al., 2006)0] hRILET} =2 CO,%| 2] FLo) Al
Folg Aol7h g ACR Uehd @AMl At}
ZATHp<0.05).

oebA AU A2 dEkA] gl qtol| A SE1EHA
Aolubs @] Z7] Zolet ABA| FAlol1, FHUTL
£7] A3 E7] FACIUHp<0.05). E3F Ht Heke=
BOHS 1) BT el ol N Be FRe) 94
o] ZA Walsliitt. ol= t7] 59 COrsst 7]20] &
7Feh A tdstzzio] HH e SRl A Z3h
Stk Aeiubro] Agugol § wdshl dofd A
A AR,

B AReIAE £ 550 A 499 o 54 7]
Hefell A Ayt Ao ofyzl At Ael(FFA)olAl
W3 AOR Ft FFAGNA BN GAZ A7
olt}. 22l T SIEAe] 91317 St Witvl Lol FH24T)
oF o2 EHOT)oIY AF=(9.8T) ol Al (http://www.kma.
gokn) AH3ATtY T2 2WE Y Aoz otk
JE R Qe ATk SRl CoE F7H
(IPCC, 2007)¢} 25 37 arefsto] AEsal7] wfZel
A SERETS TRAte] T F9 RO YRS
d&sie Aurt ¥ ARt & 4 9 Aotk o]
njFo] & o £ Fo = f At dste] o2 At
221 W3- | 7] oAl Bk S 2= 7Y
Aute] e Hejo] Mg =FlE o AlEstaL, of 7)ol A
Fevste] 84122191 COsETE Tefste] FAo|
Atsfof & Ao= AlrEHTh

2| A Eul| 2P (Optimal partitioning model)o]] 2|5}H A1
=2 S acle] wste] vhg-ste] 22 o N3-S et
W7l glal Azl sl% b o] B4 R
(Beranacchi ef al., 2000). 4HFA & COgx=o} =7}
Zofeln ABe AARETE Aakite] BARo) o Fa}
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3}al(Rogers and Runion, 1994; Crookshanks er al., 1998),
Fd%H(Onoda et al., 2009)3} H|FHA S F7HA71H, 4=
Hol8a&(Water Use Efficiency, WUE)Z 3FAA| 71T
S FEAIE Well v SpdbE o] S ST
A Y49 FAE FAA Stct(Norby and O'Neill, 1991;
Tomas and Bazzaz, 1996). 13} GSAZUY e F24
s, AEA W AadkEn FAMERES daAXit
(Wullschleger et al., 1992; Ceulemans and Mousseau,
1994; Morison, 2001). S}A|9F Aoki and Yabuki(1997)2]
QolE e g g AFoA= COyseE AYstsls o
E& COygulol A FgHdEol A7He Aol wet =
710l S7FHAIRE, Alto] A717t A& 5 k= A
£ Ul ol A7 COrseet 229 a2 e
Alzzel Q= AlZ47| 3] AEAE EFAA BRES
AN 717] w&Zo]thCave et al., 1981).

olof o] CONsie} Lol mh AlZo] AREA

(e}
GFE TPt BYHOR ool of A|Bulct
Z Eo|4L z+u 9l7] fjo|tk(Kim and Kang, 2003).
ofefat ol 4=, A|F-Lutalol W A choksia By
o AFEAS 53] SJsAE COrEst 7] 20] Z7H
3 24 24 ofefel 4 A7) M2l A7 Sae ofof 5t

lo

o

1, o2 QA T AT HeF, A3 U AL
et AgAnE 9 wast ek

WelRe 2HURS] 14744 BEFEE 7p A
A3t AR E A (Principal Component Analysis)ol 4] 291
17+ 281 20] o = Fof wjdatol= 2 Aaglo] tix
T(-0)oF AT A (- = - ltk(Figure 3). ©]
= A uret S3TE A et A 2t Rt
of ol HEHEE-9] Aol7F Yehdthes A REFgth
olefgt widH A HEfF nA= AEAY FES
7] A7, dAF dol, £7] 4ol Byl Zo|(r<0.5)F

W9 % 9 Wol, 9 E AR o], 9 o], A4

5, 37 A, o B, Aski wAet A8A #A
% 107k & chakslglth(Table 2). o] ATps & 2o Alg
312 whgo] ofw B412el Agee] o] o3k Ao] op
2}, AEAe] olg thoket o] FEA R Bolal 9
&2 ofujsi Aol

2l

ror

22
o=

Aoki, M. and K. Yabuki(1977) Studies on the carbon dioxide en-
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Figure 3. PCA ordination of 16 individuals of Q.
acutissima (Qa) and Q. variabilis(Qv)
using 14 variables treated with elevated
CO»- increased air temperature(-t) and
ambient CO,-ambient air temperature(-c).
Boundary dashed lines indicate two
distinct groups between control(-c) and
global warming treatment(-t)

Table 2. Correlation matrix of 14 variables with the
first and two principle component scores of

PCA analysis
. Factor

Variables I il
Shoot length(cm) -0.72 -0.32
Stem length(cm) 0.22 -0.78
Root length(cm) -0.32 0.47
Shoot weight(g) -0.94 0.07
Leaf weight(g) -0.91 0.28
Stem weight(g) -0.60 -0.58
Root weight(g) -0.81 0.06
Stem diameter -0.39 -0.84
No. of leaves(ea) -0.72 0.45
Leaf area(cm) -0.80 -0.15
Leaf width length(cm) -0.85 0.02
Leaf length(cm) -0.75 -0.21
Petiole length(cm) -0.26 0.33
Total weight(g) -0.93 0.07

and photosynthetic rate of cucumber. Agricultural
Meteorology 18: 475-485.

Bernacchi, C.J., J.S. Coleman, F.A. Bazzaz and K.D.M.
Mcconnaughay(2000) Biomass allocation in old-field annual
species grown in elevated CO; environments: no evidence for



654

o,
ofx
Sl

o
ol
)
Jo
of
ot

A=A A 24(6) 2010

optimal partitioning. Global Change Biology 6: 855-863.

Cave, G., L.C. Tolley and B.R. Strain(1981) Effect of carbon diox-
ide enrichment on chlorophyll content, starch content and
starch grain structure in trifolium subterraneum leaves.
Physiologia Plantarum 51(2): 171-174.

Ceulemans, R. and M. Mousseau(1994) Effects of elevated atmos-
pheric CO, on woody plants. New Phytologist. 127: 425-446.

Ceulemsns, R., X.N. Jiang and B.Y. Shao(1995) Growth and physi-
ology of one-year old Poplar(Populus) under elevated atmos-
pheric CO; levels. Annals of Botany 75: 609-617.

Chung, T.H. and W.C. Lee(1965) A Study of the Korean Woody
Plant Zone and Favorable Region for the Growth and Proper
Species. Univ. Sungkyunkwan. 10: 329-435. (in Korean with
English summary)

Crookshanks, M., G. Taylor and M. Broadmeadow(1998) Elevated
CO; and tree root growth: contrasting responses in Fraxinus ex-
celsior, Quercus petraea and Pinus sylvestris. New Phytol.
138:241-250.

Curtis, P.S. and X. Wang(1998) A meta-analysis of elevated CO; ef-
fects on woody plant mass, form, and physiology.
Springer-Verlag, Oecologia. 113: 299-313.

Delucia, E.H., J.G. Hamilton, S.L. Naidu, R.B. Thomas, J.A.
Andrews, A. Finzi, M. Labine, R. Matamala, J.E. Mohan, G.R.
Hendrey and W.H. Schlesinger(1999) Net primary production
of a forest ecosystem with experimental CO, enrichment.
Science. 284: 1177-1179.

Eamus, D. and P.G. Javis(1989) The direct effects of increase in the
global atmospheric CO, concentration on natural and commer-
cial temperate trees and forest. Advances in Ecological
Research 19: 1-55.

Garbutt, K. and F.A. Bazzaz(1984) The effect of elevated CO, on
plants. IIl. Flower, fruit and seed production and abortion. New
Phytologist 98: 433-446.

Idso, K.E. and S.B. Idso(1994) Plant responses to atmospheric CO,
enrichment in the face of environmental constraints: a review of
the past 10 years. Agricultural and Forest Meteorology 69:
153-203.

Idso, S.B. and B.A. Kimball(1997) Effects of long-term atmos-
pheric CO; enrichment on the growth and fruit production of
sour orange trees. Global Change Biology 3: 89-96.

Idso, S.B., B.A. Kimball, M.G. Anderson and J.R. Mauney(1987)
Effect of atmospheric CO, enrichment on plant growth: the in-
teraction role of air temperature. Agriculture, Ecosystems and
Environment 20: 1-10.

IPCC(2007) Climate change 2007: Mitigation of climate change.
Contribution working group III contribution to the fourth as-
sessment report of the Intergovernmental panel on climate
change. Cambridge university press, Cambridge, New york,
U.S.A., 176pp.

Jach, M.E. and R. Ceulemans(1999) Effects of elevated atmos-
pheric CO; on phenology, growth and crown structure of Scots
pine(Pinus sylvestris) seedlings after two years of exposure in
the field. Tree Physiology 19: 289-300.

Jang, K.S.(2008) Status and trends of emission reduction tech-
nologies and CDM projects of greenhouse gas nitrous oxide. J.
Korean Ind. Eng. Chem. 19(1): 17-26.

Jeong, H.D.(2009) A fundamental Study on Forest in Daejeon and
United Nations Framework Convention on Climate Change.
Daejeon Development Institute. Rep. Daejeon, Korea, 81pp.
(in Korean)

Jeong, H.M., H.R. Kim and Y.H. You(2009) Growth difference
among saplings of Quercus acutissima, Q. variabilis and Q.
mongolica under the environmental gradients treatment. Kor. J.
Env. Bio. 27(1): 82-87. (in Korean with English abstract)

Jeong, Y.S.(1999) Effects of elevated CO, and nitrogen availability
on physiology and growth of two co-dominant tree species in
Mid-region of Korea. Univ. Gangwon, Gangwon-do, pp. 1-26.

Kim, H.R., H.M. Jeong., H.J. Kim and Y.H. You(2008) Ecological
niche of Quercus acutissima and Quercus variabilis. Kor. J.
Env. Bio. 26(4): 385-391. (in Korean with English abstract)

Kim, S.H., S.H. Hong, H. Kang, H.W. Ryu, S.D. Lee, K.S. Cho and
I.S. Lee(2006) Effects of Pb and CO, on the growth of Pinus
densiflora seedlings. J. Ecol. Field Biol. 29(6): 59-563.

Kim, S.Y. and H.J. Kang(2003) Effects of elevated atmospheric

CO; on wetland plants: a review. Korean J. Limnol. 36(4):
391-402. (in Korean with English abstract)

Kim, Y.S., S.C. Ko and B.Y. Oh(1981) Distribution Atlas of Plants
of Korea (5) Atlas of Quercus in Korea. Univ. Korea, Seoul,
Korea, pp. 93-133.

Kimball, B.A., J.R. Mauney, F.S. Nakayama and S.B. Idso(1993)
Effects of increasing atmospheric CO, on vegetation.
Vegetatio. 104(105): 65-75.

Kobayashi, N.(2006) Global Warming and Forest Business(3th
ed.). Bomoondang, Seoul, 268pp.

Kong, W.S.(2005) Selection of vulnerable indicator plants by glob-
al warming. Journal of Atmosphere 42(2-1): 263-273.

Korea Forest Research Institute(1996) Broad Leaf Tree Resource
Survey Report. Korean Forest Research Institute. (in Korean)

Korea Meterological Administration(2008) Report of Global
Atmosphere Watch 2008. Seoul, Korea, 177pp. (in Korean)

Korea Meterological ~Administration(2009) Climatological
Phenomenon of Korea. Seoul, Korea, 15pp. (in Korean)

Kwon, K.W., J.H. Choi and H.K. Song(2002) Studies on re-
generation strategy establishment of oak species -Biomass pro-
duction, sprouts and their growth of Quercus mongolica,
Quercus variabilis and Quercus acutissima-. KFS annual
Report, Seoul, Korea, pp.177-179. (in Korean)



A2 toto] T A Ret BRI ASurse] B A7 655

Lee, H.J. and Y.H. You(2009) Ecological niche breadth of Q. mon-
golica and overlap with Q. acutissima and Q. variabilis along
with three environment gradients. Kor. J. Env. Bio. 27(2):
191-197. (in Korean with English abstract)

Lee, H.S.(1985) Studies on the Niche for Several Plant along the
Environmental Gradient. Ph. D. Thesis, Seoul National Univ.,
165pp. (in Korean with English summary)

Lee, K.S. and S.Y. Choi(2002) Effects of light intensity, temper-
ature and CO; concentration on photosynthesis in Hovenia dul-
cis thunb. Korean J. Medicinal Crop Sci. 10(1): 1-4. (in Korean
with English abstract)

Lee, K.S., S.J. Park and J.H. Ham.(2010) The effect of climate
change on the vegetation and trees in the East Coastal area in
Gangwon-do., Gangwon-do, Korea(unpublished data).

Lim, J.K.(2002) A draft of the second national communication of
the Republic of Korea. Korea Energy Economics Institute. Rep.
Gyeonggi-do, Korea, 221pp. (in Korean)

Mcdonagh, S.(2008) Global warming. Bundo, Gyeong-buk, 238pp.

Morison, J.I.L.(2001) Increasing atmospheric CO» and stomata.
New Phytologist 149: 154-158.

Mousseau, M. and B. Sauguer(1992) The direct effect of increased
CO; on gas exchange and growth of forest tree species. Journal
of Experimental Botany 43: 1121-11.

Musselman, R.C. and D.G. Fox(1991) A review of the role of tem-
perate forests in the global CO, balance. Journal of Air and
Waste Management Association 41: 798-807.

Noh, H.C. and H.Y. Jeong(2002) Statistica. Hyungseul, Seoul,
628pp. (in Korean)

Norby, R.J. and E.G. O'neill(1991) Leaf area compensation and nu-
trient interactions in CO»-enriched seedlings of yellow-pop-
lar(Liriodendron tulipifera L.). New Phytol. 117: 515-528.

Onoda, Y., T. Hirose and K. Hikosaka(2009) Does leaf photosyn-
thesis adapt to CO»-enriched environments? An experiment on
plants originating from three natural CO, springs. New
Phytologist 182: 698-709.

Park, H.R.(2003) Global warming and its effects and preventive.
Uyoug, Seoul, 285pp. (in Korean)

Park, J.H., M.K. Jeong, B.Y. Sun, K.J. Kim, J.H. Park and J.W.
Park(2005) Numerical analysis of Quercus L. subgenus
Quercus (Fagaceae) in Korea. Korean J. Pi. Taxon. 35(1):
57-80. (in Korean with English abstract)

Park, W.K.(1993) Increasing atmospheric carbon dioxide and
growth trends of korean subalpine conifers Jour. Korean For.
Soc. 82(1): 17-25. (in Korean with English abstract)

Pianka E.R.(1983) Evolutionary Ecology(3rd ed.). Harper & Row,
N.Y., 253pp.

Poorter, H. and M. Pérez-Soba(2002) Plant growth at elevated CO,.
In: Munn T., Mooney H.A., Canadell J.G.(ed.), Encyclopedia

of Global Environmental Change, John Wiley & Sons, Ltd,
Chichester, pp. 489-496.

Rogers, H.H. and G.B. Runion(1994) Plant responses to atmos-
pheric CO, enrichment with emphasis on roots and the
rhizosphere. Environmental Pollution 83:155-189.

Saxe, H., D.S. Ellsworth and J. Heath(1998) Tansley review No. 98
Tree and forest functioning in an enriched CO, atmosphere.
New Phytol. 139: 359-436.

Song, J.H.(2002) Genetic Variation of Natural Populations of
Quercus variabilis in Korea Based on RAPDs and
Morphological Characters. Ph. D. Thesis, Univ. of Gangwon,
Gangwon-do, Korea, 110pp. (in Korean with English sum-
mary)

Song, M.S.(2007) Analysis of distribution and association structure
on the sawtooth Oak(Quercus acutissima) forest in Korea. Ph.
D. Thesis, Univ. of Changwon, Gyeungsang-do, Korea, 174pp.
(in Korean with English summary)

Takamatsu, S., U. Braun, S. Limkaisang, S. Kom-un, Y. Sato and J.
H. Cunnington(2007) Phylogeny and taxonomy of the oak
powdery mildew erysiphe alphitoides sensu lato. Mycological
Research 3: 809-826.

Tinus, R.-W.(1972) CO; enriched atmosphere speeds growth of pon-
derosa pine and blue spruce seedlings. Tree Plant. Notes. 23(1):
12-15.

Tomas, S.C. and F.A. Bazzaz(1996) Elevated CO, and leaf shape:
Are dandelions gertting toothier? American Journal of Botany.
83(1): 106-111.

Waullschleger, S.D., R.J. Norby and D.L. Hendrix(1992) Carbon ex-
change rates, chlorophyll content, and carbohydrate status of
two forest tree species exposed to carbon dioxide enrichment.
Tree Physiology 10: 21-31.

Waullschleger, S.D., W.M. Post and A.W. King(1995) On the poten-
tial for a CO, fertilization effect in forest trees-an assessment of
58 controlled-exposure studies and estimates of the biotic
growth factor. In: Biotic Feedbacks on the Bloval Climatic
System: Will the Warming Feed the Warming? (GM
Woodwell. FR Mackenzie, eds). Oxford Univ. Press, New
York, pp. 85-107.

Yang, K.C.(2001) Classification of Major Hajor Based on the
Climatic Conditions and Topographic Features in Korea. Ph. D.
Thesis, Univ. of Chung-ang, Seoul, Korea, 130pp. (in Korean
with English summary)

Yim, K.B.(1968) Jorimhak Wonron(Principles of silviculture).
Hyangmunsa, Seoul, 291pp. (in Korean)

Yim, Y.J. and T. Kira(1977) Distribution of forest vegetation and
climate in the Korean Peninsula. IIl. Distribution of tree species
along the thermal gradient. Jap. J. Ecol. 27: 177-189.

Yim, Y.J. and T. Kira(1975) Distribution of forest vegetation and
climate in the Korean Peninsula. 1. Distribution of some in-



656 et - Aelis - Rt Q=B A e e 2l A] 24(6) 2010
dices of thermal climate. Jap. J. Ecol. 25: 77-88. You, Y.H.(2007) Analysis of distribution on the Q. actutissima and

Q. variabilis community around town. The Korean Society of

You, K.B.(2010) Geography: a portal to green growth. Journal of
( ) STApAY: 2P £ 8 Crop Science. pp. 179-179.

the Korean Geographical Society 45(1): 11-25. (in Korean with
English abstract) http://www.kma.go.kr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Regular
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AmiR-HM
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChosunilboNM
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dotum
    /DotumChe
    /EstrangeloEdessa
    /ExpoM-HM
    /FranklinGothhvy
    /FranklinGothic
    /FranklinGothic-Bold
    /FranklinGothic-BoldItalic
    /FranklinGothicCondensed
    /FranklinGothic-Italic
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinGothlte
    /FZSY--SURROGATE-0
    /FZXBSFW--GB1-0
    /FZXBSJW--GB1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HeadlineR-HM
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-HeavyCond
    /HelveticaNeueMedium
    /Helvetica-Oblique
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Medium
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /MagicR-HM
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /Mhansek
    /MHunmin
    /MicrosoftSansSerif
    /MingLiU
    /Mla
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /NewGulim
    /NSimSun
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PMingLiU
    /PyunjiR-HM
    /Raavi
    /San02M
    /SandJg
    /SandKm
    /SandTg
    /SandTm
    /SeoulHangangM
    /SeoulNamsanM
    /SeUtum
    /SHeadG
    /Shruti
    /SimHei
    /SimSun
    /SinMyungJoyakja
    /Sylfaen
    /SymbolMT
    /TaeM
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSThgrgl
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDIGasiIIB
    /YDIYGO120
    /YDIYGO330
    /YDIYMjO150-KSCpc-EUC-H
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDSAH
    /YetR-HM
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


