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Effects of Elevated CO, Concentration and Increased Temperature on the

Change of the Phenological and Reproductive characteristics of
Phytolocca insularis, a Korea endemic plant
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Abstract : The effects of elevated CO, and temperature on the phenological and reproductive characteristics of
Phytolocca insularis were examined in ambient condition (control) and green house situation (treatment), 700 ~ 800
ppm CO; and 2C elevated temperature, from March 2010 to April 2011. Phenological responses such as foliation,
inflorescence formation, flowering, fruit appearance, fruit maturing of P. insularis grown in the treatment were 6 ~
20 day faster than in the control. The percent of fruit set, number of fruit and seed per shoots, weight of fruit and
seed per shoots of P. insularis were higher in control than in the treatment. The number of inflorescence per shoots
showed no difference between in the control and in the treatment. These results demonstrated that the reproductive
response of P. insularis might be negatively influenced by increased CO, concentration and elevated temperature.

Keywords : Korea endemic plant, CO,, Reproductive response, Global warming Plant propagation, Phytolocca
insularis

1.4 & T8 2A7Ezet COz2 A ATH W] &
T+ 20099 385ppmo.& 4ks} o] 280ppm

oJAkslE A (CO = APH oz WA= 71 o] B8] 38%%7} 3l tHHOnisch et al. 2009).

+

*

sk

Corresponding author : youeco2l @kongju.ac.kr
SFohetal A8ty Graduate School Dept. of Biology, Kongju National University, kongju, South Korea
Foigtnl &89} Graduate School Dept. of Biology, Kongju National University, kongju, South Korea

ook %"Z"H t &3t} Graduate School Dept. of Biology, Kongju National University, kongju, South Korea



A7 CO, W= 1970 H-H 2004
80% Z7FsFTHIPCC 2007). ATyt
Z °F 20~30%% Uﬂ?ﬁAl 7 7154

==
(o) - = = O

X*Ci w2 A =] 7]
2ol ofgk A=t AE)
HEs 7FsAel =
5 2007).

4Tt Ao oshi g
Fe 1009 H Agol dAlY
Joahal, shkEe] 20059 CO.
AA B 379 ppmHETH
% 10 ppm © il 7] A 100497 1.5C
STHEAE Y- 2009). o]2g 2| -5 5
o] 2ulel] o]&r},

o
O

FoAL =
(IPCC 2007, °]%
20051

=

x|

A
m- c]

HEEe
of ge A S
AT Q) B AYHE 2

= Ao W),

ka

Tol exo] Zyh= AlEA A
{Wr(ﬁ gl 2010). 304 ol
A&s gs BAs 4
AFARIL, GHA7= 4.8
ﬁ&‘ﬂ(Menzel and Fabian 1999), 5]
vate] AS- HaHow A=l ssiA)7)7} 3
604 %iﬂ‘i} 4~12 WA AlRHE AL QeR(o] s
H S 2003). AEAASolg Aedste] T8
gk A3t =, AEAAS e g fofEA] ol
ANsh, v, 9 594 71010 HEEA 7)ol
715 T3 #AE o2 s T
A= F8 A= & , A9A R
2t A F2 7124 IS ﬂﬂ] wrol 71 A7)
7h SFAAXA Ak YR AEAE
stol A A4 712 A Q)
7tel= d =83k g2 oAy g
et al. 2008).
2 Ao ARE-3E AR F(P. insularis)e A}
ol &dhe thdxE A AAHen &%
AF-A| Aol AgA o2 A8, JHAG7F
A gol A A A HEH 7] AE bEE A
Shal  AoF( 3G9} AkA] 1982, Forestry

o) WEE 274

=

s A9A71E 69
9 =3

L
3L
[}

=
g
o1
15
33

Researcher 1996).

AR g FEERE A
Fofjubar, Qe & 4= 8= saponin
seje], gk 1 el HujEAte] A nlo]# 2
Gt 242 S 29l insularine] ThEgo= gt
frelo] dom, A dutole 2~ dhulgo] Hlo]
2] 2~d BelA oJAet= A8
B %At Chrispeels and Raikhel 1991). &h
ANME FerAd B ol Aol gtk
o+ 9

&l 24-gol

)

=X)L

Qo =
o= = Srhpal

kv

qom, oAl g 7],

2 ARETHAREA 1990). URbH o R oRgAkE
AR (Asparagus cochinchinensis L)1A 4%
H2AS s HAMPE QAU E 2 Z SA ]SS
Atet vl Qo ANE 5 20100 COrs®
%9

Gl T3 ATANE Fojus] of

=

=

p

of
o =

i rlo
U

fz
2

w2}

o

T ATSY} AR
A Ee AEEE W) ofd
Soliy] glste] A, sk 2 A
so} 23 Qular Sl WA A

]

=

i
2
S

d
P

A

o > X
N o
JLLNQJ
>

o N
T [ T

'L
o
L
P‘L

2
&

b4

2. Ay
21, dENMzE 2 712

Ao AVESE AR F(Phtolocca  insularis)
S T &SR EARER FAE 2007d 9Yd)
AFsE] 4T ¥ Basichrt 20083 3€0 &

gl AFZEHE(3=0] 10cm X 7F2 40cm
X A2 10cm)olA WolAZl o5 171E §& d=x
ToF Aol ZHzb A U] o] AEklth
ol Wl z+ A= <ol 2~3% ¥ AL ALgE}

om, 20099l oA oA 1:d7F A}
frieskgith 1 3dA E=H=
2010l 37HAIE ol&sto] 2 HFS HAAEH
of. A7) 20109 3¥HEH 20119 4971
14709 &3t frEAdA A=l A

o

A



& A ol e SARER ko R iy}
& ATt 1Y Hske dqSste] EEe]
g vpohuaz} sl 9wz} ok,

o}
M S-S
o}

on) ojoz A Al =4S A3|sla Q)

(7147, 2000; IPCC, 2007) wehA 3 A7)

v 2TE 4sAA v 5abAEQ)

o] Wats dolr izl st
PxTE COsLe 2ns

€]t 7](ambient condition)%}

Aty Aol A8 EFEL FAYAImm)o]
Sefoln], Fe AW, FRE 3~4% AR

o o
7E]'T: Oo]:’e_

saetdlth. COrskEs LCi Ultra
Compact Photosynthesis System(ADC, 2005,
Hertfordshore, UK)2.2 ZH3}% 1, 2%+ o

y T -

o]E| 27(TR-71U, 2007, T&D, Nagano, Japan)

A571(3~99) ¢t BIAS7](9E o]F)E o g ARESi 1IAZE HEe= Ak A
AP FHF2 g2 E dExzT 2 COs= COs5%e FA%= Gas regulator® Z4dalo]
(360ppm~370ppm)7F 2] A= =& 700~ A&,
800ppm= FAI8IA(Fig. 1), &= o Ht fre] A el gy 37k Aloks WA
2T #AFig. 2) FAHES S 4AE AHEst gom FF7|et EYSES R &8st A
of AHsleh fEvee] A A 97zt AAQl HhgH T} v ZpAE] PR = Qlvke A
(1912~2009) +£ 670 =Ale] Hit7]Zo] oF Aol ek
1.7CHsst] X9 B 7]236(0.74T) 9

m Contrel OTreatment

— 1000 4

E

2 800 -

=3

= 600 -

©

= 400 S

c

3 200

c

o

o o

o Growing duration Mot growing duration
Q

2010

Fig. 1.
green houses treatment).

Average CO, concentration(ppm) in environmental gradients(control and



==Control

30.0
25.0
20.0
15.0
10.0

5.0

Temperature{ C)

0.0

- Treatment

-5.0 Mar. Apr. May June July

-10.0 2010

Fig. 2. Average temperature(C

al

} = x4

2) % S|

It
i)

AeAae z

15 HAe= 7idA7I(day), 3
W@ (day), NSHAI7I(day), D BAAI7](day)
aejal el A7 (day)E BRIk 1Ear
% &9 /1A 08l AHIS A D2
I A% =A3Fon BE dAnjrl HoM
o7 Waks A%7) Wl 9%d] A%, £
T Zlsea), 2719 Dolea), 2719 TAS
(ea), 7% LA, 2717 FAFA@E
Sastel S4agc,
A7 Sle] Hole
E i S Bt R o
o= |, dvi ”‘5“\171
7} @8 w, g
7b Ao tﬂi}o}ﬂ A1 2FgE o
THMin, 1994).
AAEODE Qo) SpolA 5 WA EA
ol @7l TR S s TAE HAoIR
TR oH (gt 2008), =71F Zdi(ea),
713 dulisr(ea), 713 A (ea), 71T 4
) FA(e), €719 A A= EHE st
AAFAE SAsIAH
olg]3t AJefsks ==
1098l om, FA=

N

m

HHN () mlﬂl

AZZTHS AQsta
A}A-&(UX420H, 1987,

O
=
Gl

Aug.

Sep.

Oct. Mow. Dec. Jan. Feb. Mar Apr.

2011

) in environmental gradients (control ; ambient COx+ ambient
temperature and green houses treatment ;

elevated COo+ elevated temperature).
SHIMADZU, Suzhou, Japan)& ©]-83te] S4a13ich

3) SAXzE]

Ag2dst A ke st
9] zpol= Statistica F A7 A](Statsoft Co.
2006, Tulsa, USA)<] %%%"
ANOVA) 2.2 &A1 8l th(=3 7]

vl

g

-2(One-way
3 Askd 2002).

3.2
31. AEEEY ©HE
ABAAE nE =S EA A7) 2

L

FHTE w2 A 218 E AHEFig. 3). A= A
272 219)7F HE2H3E 7R 169 Wk
i, 2 FAATE AT 197) g7

209)EY 19¢ #gith JlsiArlE AT
4 269)7F HETGE 119K 169 ek,

1,

T

-

.

A A= A cE 1197F (G
319)ET 209 skt dvdsAl7lE A2H6

21907}k S HEY 2720 62 W =
Jansel Arae S w AL A
ol B)3) 15.4%00] Wkl AslFigure 3 W
W 71 eg%l Hiel AuAa@gel webith



June I I

Control

| ; e —
EEAERTAERE Treatment
IS

A B C D E

A: foliation, B: inflorescence formation, C: flowering,
D: fruit appearance, E: fruit maturing

Fig. 3. Phenological spectrum of A. /nsularis under two environmental gradients(Control : ambient
COz—ambient temperature, Treatment : elevated COz—elevated temperature).
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Fig. 4. Reproductive response of £. /nsularis between in the ambient condition(control) and elevated
CO. and temperature condition (treatment). Alphabets on the bars mean significantly different
between control and treatments(Fisher’s least significant difference, p<0.05).
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Fig. 5. Variable percentage of measured ecological characteristics of A /nsularis under elevated
CO, and temperature condition (treatment) compared with ambient condition(control).
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