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Effect of Elevated CO, Concentration and Temperature on the Ecological

Responses of Aster altaicus var. uchiyamae, Endangered Hydrophyte

Young-Sub Han* / Hae-Ran Kim** / Young-Han You**"

N

oF : gk RL Aol (Aster altaicus var. uchiyamae)= aEAAEo|x} AR XA HEAV|AE [Fo=
Aol A2skes AEelth & A7e AF-2dsyt g iAgole] Aejs] kel mx= JFs Golrr] 9
COrsEel 257t sd Aot vxTolA TAE sFsta, F25S 719 dols, AEAET, ¢4
AALS FEeiglth. 1 Ad, g iAo]e] Wolgd txHu Aol A o Wkt AE]TrelA
Aholole %191 A& A71E dz&zTET O Aok Askel o] A& A7), TR AS AlZIE ATl ¥ =

] Ae Aol o 7Pk A 3 Ed ok 2o B FAIeE AETeA o
A, Zo B FAFA 28 T2 g ) FAE AgTelA o sl ode® &
teFz Aol o] Aefoll Al S Frh

HABO| : AT, JYYF, VAY, FIENAE

Rl

Abstract : Aster altaicus var. uchiyamae, endangered plants to grade II designated by the Ministry of Environment
Korea, is only distributed in Gyeongsangbukdo, Chungcheongnamdo in Korea. In order to know the effects of
elevated CO, concentration and temperature on ecological responses of A. altaicus var. uchiyamae, this study was
carried out in the control(ambient CO, + ambient temperature) and treatment(elevated CO, + elevated temperature) at
glasshouse. As a result, germination rate of A. altaicus var. uchiyamae was higher in control than in treatment.
Period of alive leaf was longer in control than in treatment. Period of blooming and seed maturity was faster in
control than in treatment. Shoot and root weight were heavier in control than in treatment. No. of inflorescence per
plant and seed per inflorescence was higher in control than in treatment. Weight of inflorescence per plant, seed per
inflorescence and one seed was heavier in control than in treatment. These results indicate that ecological responses
of A. altaicus var. uchiyamae may be more negatively affected by elevated CO, and temperature except for
phenological responses of that may be delayed under future global warming situation.

Keywords : Global warming, Vegetative response, Reproductive growth, Korea endemic plant
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Fig. 1. Average Monthly CO, concentration in
control (opened sguare) and treatment (closed
square).
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Fig. 2. Average Monthly temperature in control
(opened circle) and treatment (closed circle).
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Fig. 3. Germination rate of Aster altaicus var.

uchivarmae under the control (closed circle)

and treatment (opened circle). Alphabets on

the graph mean significantly different at
p<0.05 determined by Fisher's test.
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Fig. 4. Phenological response to Aster altaicus var. uchivamae
(2—year—old) in the control and treatment by temperature and CO. (1:
Period of alive leaf, 2: Blooming period, 3: Period of seed maturity).

(Fig. 5A~5B).
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Fig. 5. Shoot weight(A) and root weight(B) of Aster altaicus var. uchivamae
(2—year—old) under the control and treatment. Alphabets on the bars mean
significantly different at p<0.05 determined by Fisher's test.

- 174 -



th JHA G Ed e diEarE ATl A
Ao (Fig. 6A), MA F ZdiFAe tizx7-w1ot
ATl Al M ckFig. 6B). U 3 FANG
= xRy Aol A9oem(Fig. 6C), £
i & SAAE TR A2 grelA 7R
aL(Fig. 6D), 4 & 7§ FA= tiz7mu A
Tollx 7HH S chFig. 6E).

TALY] F5(seedfilling) 4= 349 JeS
o 53] et wiEstge] Fasitt
(Fenner 1992). COs5E9} &9 Z7l= 224
o Fo] FEAol S TAaAZITHLobell
and Asner 2003). o]¢} o] wFAFAY o] F2}
o SEAZlel A ] 7]o] Hat7]e(¢F 15.
4C)X.tHKorea

Meterological Administration

50| BELV|ME HILTFHO| SHEN 280 DjxlE I

2010) =& A2 TdERAole dujiAE 7
=]

429 g v o wawd,

o (Thiirig et al 2003), A&7 o|(Plantago
lanceolata)Z 360ppm, 475ppmollA &3 A
B FE COrsieolr TR ZHasiltt
(Edwards et al 2001). 2]y} Thirig et
al(2003)¢] ATelA COrsE7t =855 Atz
B AN Z(Carex  caryophyllea)®t Alxs
(Carex flacca)® FA ArkFo] S71sal o

71z227 200ppme] FEH oA Ald
al(1999)¢]  AellA &2k
(Senecio vulgaris 1.)& =& COsEA 22}
FAZE S7Fsleith COrs et S7hdes S
(Datura stramonium)®] FAA =S W87t
AR L(Edwards et al 2001), SIAH(Abutilon

Leishman et

M

60 1(A) A 014 7 (B)
A
. 50 A _ 012 A
g T o010 A B
PE i : gﬂo o8
] L £0.08 4
;E 230 £ =
:*; E Z ED.OG E
@ - =}
M 220 T 0.04 -
2 10 0.02
0 0.00
Control Treatment Control Treatment
W © 010 (D) 00010 1 E) A
120 B
L= _0.08 E-O.DODB E
g g100 g B g B
~ T z 2 G
T 20 S 5006 £ 0.0006 -
5 ¢ £
5 g 60 T 004 - 2 0.0004
v = -
2 E4 3 1
= 20 20.02 ¥ 0.0002 A
0 0.00  0.0000
Control Treatment Control Treatment Control Treatment

Fig. 6. No. of inflorescence per plant(A), inflorescence weight per plant(B), No. of seed per
inflorescence(C), seed weight per inclorescence(D) and seed weight(E) of Aster altaicus var.
uchivamae (2—-year—old) under the control and treatment. Alphabets on the bars mean significantly
different at p<0.05 determined by Fisher's test.
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Fig. 7. Percentage variation of measured ecological parameters of A. altaicus var.

uchivamae under treatment (elevated CO, and temperature condition) compared
with control (ambient condition).
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