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Growth response to Light, Moisture and Nutrients for the Conservation Measures
of Bupleurum latissimum(Apiaceae, endangered species) under Future Climate

Environment(Elevated CO, Concentration and Temperature)'®

Kyeong-Ho Ahn’, Young-Han You’, Kyu-Tae Cho™
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ABSTRACT

In order to elucidate the ecological responses of B. latissimum under global warming situation and prepare
the conservation measures, we cultivated the plant within control(ambient CO,+ambient temperature) and
treatment(elevated CO,+elevated temperature) from 2010 to 2011. Rising CO» concentration was treated with
2 times and temperature increased with 2.0 C above than control. As a result, Growth response has received
more the effect of CO,+Temperature rising than light, moisture, nutrients, and it was grow well in
COx+temperature rise sphere when many nutrients, and it was grow well in CO,+temperature rise sphere when
many nutrients. No. of leaves were many number in the treated group compared to the control at a low light
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gradient and high nutrient gradient, leaf width was narrow in the treatment compared to the control in the middle

gradient of light and nutrients. Shoot length, petiole length, lamina length was no difference between control

and CO+temperature rise sphere. Based on the results of this study, in order to preserve the B. latissimum in

future climate, we should be supply of nutrients(containing NH, ', NO3, P,0s, K»0, etc.) in the habitat of the

B. latissimum, and must ensure that the habitat of B. latissimum is not destroyed. Also, We should be find similar

area with habitat of the B. latissimum, restoring, expanding.

KEY WORDS: ELEVATED COr+ELEVATED TEMPERATURE, ENDANGERED SPECIES, GLOBAL WARMING,

GROWTH RESPONSE
M E
SATIE FEY A AT 7L 4 % of glof F¢9l
ojtt. COx= OHH QA5 s WA 2AHTMA F
74 2 u2e A8, CO.e A XHL 7] sEe AR

3} o] xd(zsoppm)in} 2009'd(385ppm)°f| 38%7} F7FRAT
(IPCC, 2007; Hoénisch et al., 2009). ]9} ZHo] COE Hj=
S A9 21008 o= T OF 64T7HA =7 45T AL
2 o &%} (Korea Meteorological administration, 2010).
A 7| &s o= Qg 249 Hske AR A9, AHA
of #2075, TEY AHA d2Ago & WakE 4o
7laL lom, g2 AEFY A4S skl lh(Chapin
et al., 2000; IPCC, 2007). & o] Z1 1H = N+
g H A Hok 24 W] wjp ofsin] HAH 9
9719 &= 9l th(Fischer and Matthies, 1998). |43}
2 A AO] MEE 2o A 15~37%7F 2050 712 BES
@ /dol Ath(Thomas et al., 2004). f-2uzte] 74,
20109 B CO, TEE 394.5ppm o2 19999 2] 370.7ppm
Kt} 23.8ppm(6.4%) 7} Z7151 Atk (Korea Meteorological
administration, 2010). 223 A 97Wd7H1912~2009)
vt £8 67 =AY 7|22 oF 1L.7C7F Al
o ol A& A Ao Ht 7| 245(0.74C)9 24 o] Fo
2 Syt 2413t Al d AFAQ] 233 FAE
Ar3]5kal 9l th(Korea Meteorological administration, 2009;
IPCC, 2007).

CO; Tx9 &t 4
CO, F&=7t S7}std 4‘1‘
oA CO, &Alkx}k rublsco.J E‘r AL
T2 AN 1 Ad FRE &
o] Z£7}stth(Kimball et al., 1993; Poorter and Pérez-soba,
2002; Park, 2003). 12|31 FE3H L A5AA TEAH

27} A1 7] AL (Bowes, 1996; Onoda et al., 2009), %19] 7]
S YA A FAEL-S TFA A 7] 9 (Pinter et al., 1996;
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Morison, 2001), 4]%&2] 4=H0] 8 a-&(Water Use Efficiency,
WUE)& gAFAIZITHZhu et al., 1999).

ABEL 747 A9 A2 AL 72 A o)A
toh wheba] A X 3A Atk wo] A
E, SE EAY 59 Hacls

e FH 5o A Wt v

o]l & 4= 9l th(Larcher, 2003).
e} 35—4 W37t Algo] 9
A A G o—rE %) © 1} (Garbutt and Bazzaz, 1984; Usuda
and Simogawara, 1998), 9.3|8] Z4A|7|= FFS ?«715
Stk COr 59t 220 A7 &2 HH FPA L
o 4% Q9| eestEao] 24| 489l Bk
S 7ML, PEA FEE HAA7|H, CO, #9
2 43ty o g E dA A P E
th(Campbell et al., 1988; Idso and Kimball, 1997).
2ol CO, BEY L& Ao ofat A8 AAE
b chebela B om e Ake Agit
AL 71A7] " &Eo]th(Kim and Kang, 2003).
Fel A HABE BEI|HER AYH 4B =
277 oo gg AL 27| PET fRo] ATy

01

1
.

0].L 7;]0

HU

Ot 1o N fo ox o

O.>; )

R o > oy i

H
w d
o 7F

ke

>

==

~

A
<

sl dhaf ol B A WA o] BT AFE ARt of
A 2 Qe BN AT Rros A2
b 2 71 5uske] 0919l COFEERST AR A%

9 pio) 24H02 Fan B, ~b, YYD BA8
A2 FAR Al A FHEE 2T Hestel ol
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A A % (Bupleurum latissimum Nakai)= N|A A2 &
SEont AR ESH= A EAN] Eo|H(Kim, 2004), gt
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CO+E LA Q9lo] wha} tf 2L (ambient CO+ambient
temperature)®} CO+2 =A% (elevated CO,t+eleaveted
temperature) 2 L2 F =0, 2= ok %9 CO;
(340 ~370ppm) 2 31, COHFLEASTLE 2Ty
3} A2 2 (SRES BH)E t2FE T CO, 5%+ oF 24
(690~770ppm), L== oF 270 =A GA| Al tH(Figure 1).
2o} COHZ s Ao #3H 249 2=
247y e golo] gAY dHlolg 2E=A(TR-71U, T&D
Co., Japan)& A |50 54351511, §F9 £8= 2T 4
o|7} U & 3ttt COx= COrt2EA 5 Hhell CO, 7t
2F 205 AR F, 2429 CO, 7FAF] AE 0.2m8l
TAE AAste] F5H91, CO, B s o]AStetAe &
224 2 7(TEI7001, Onset computer, USA)Z &%t &
Gas regulator2 ZA3}o] FA 3}t

G2 249 YALE = A Y33 100%(L3, 787.75+77.76
x mol m*s S 7|Z202, 30%(L1, 236.42+32.15 1 mol
m?s )2} 70%(L2, 539.21+54.66 » mol m?s™")Q] 3|2
stolct B Agate] AR 246k, of wf F
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Figure 1. Average CO, concentration and monthly temperature in control(ambient CO, and ambient temperature)
and treatment(elevated CO, and elevated temperature) during 2010 and 2011
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(No and Jung, 2002).

E3 A2 sl gt Cor=dSs, B,
B ogofa 793 159 4agge] JFS dopny]
3 o BEAEA(MANOVA)S AA3%

2 1t

NG 4R U, B, SRS EF B4 5 ofgf 37
2910] WS, T A o] Aol FAlo] ABe wg
& AT (Chapin et al,1987). 187] o] 2 Ao
At ofH B a01e] G WoH=A Fohis] Sla) o
% BARAS ANSHAL T 2T, HASE ge A4
o Y83t 71 e 429 FAH COrEEy
$o 9L vt

/6\.

3 o] L Wkw, YAF 2 %
F& WG COLEAST 48 270 AE A4 2
o, & 4, 4 & dE Zol, AT Ho] BFETF COrtee
A5 YL wokth 283 COr2EAST ddL =
AofAls AFF dol, A &, o &F, ol dol, dAF 2o
HE7F CO2 s 9%s T, o =9 o Fo
Z1o A io\.

~H
@)
@
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rlo
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EERER R MR
o] w2 AA 5] &l chal st ch(Figure 2)

AR Folt €O, 5ES 25 FreE e 2
POk AR Rl gloleh. F Fule A, hRTE e
FALDAA 43412 7 A0, & FHLI)NA

afu
it O
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Ho
:Oé
ot
o,

32.08emE 7} Aottt COrt2Alae W Fui(Ll)
o Al 45.75em=2 7H AL, =& FHj(L3)o) A 30.75cm=
A 2 Y B, dE2Te Aol web 2ozt
AAA, CO2EASTE 52 FH|(M3)olA 17.5em
2 M AU EGIds FuY Ay, Rt w2
THI(N3)ell A 31.83emE 71 A Sl om, CO+2 s+
= = TH(N3)OA 38.16emE 7HE AL, FE
(NDoJ|A 3emZ 7} Zokch(Figure 2@).

A T COy Tl %7 S7ke o 3go] Wil Jga
7b w2 el A Ewoteh F Y AL, dixte 1
TFEf(L2)oll A 53370 = 7H wekar, W (Lo A 4
Nz 7 A Cot st Fufol weh 2ol 7t
ek a8 Y A, 2t ol whet 2ol 7t
HUAAT, COrt2 Aot W FHiMD)oA 5HE 7¢
& udth BESGda Y e, dixde B
(NDo|A 2.667H2 7H ATt COrt2E4sT+ w2
THI(N3)oll Al 6.337] = 7h WAL, W FH(NDoJA] 3
NE 713 A9l th(Figure 2(b).

A FHLECO s 27t S74e of Fap FFart
b Fufoll A Fokek F e A, di2te S
(L2)o A 12.5em= 7H A3, & FHi(L1)oA] 9em=
7V Aokt COt et 2 THl(L3)o A 10.16
O 7 7P Aa, FE FujLDoA 73382 THE St
ot R ] A, iR o] whet zpolrh §lglAl
T, COt2 =5+ 2 FHll(M3)o) A SemE 71 %
okth. BEofdoka Fuo AL, 29k COrr2 g%
£ =2 N3l A 7H AL, @2 SLuf(NT)ol A 7}
A e th(Figure 2(0).

U Aol CO skl %7 F7hste et 2419

Table 1. Effects of environmental factors and their interactions on aboveground growth of Bupleurum latissimum

Factors Shoot length No. of leaves Leaf width Lamina length Peitole length
F P F P F P F P F P

CO,+Tem.(C) 3.7215 ns 1.6000 ns 10.1350  0.0026 1.3382 ns 6.6132 0.0116
Light(L) 1.0654 ns 1.6000 ns 12.0420  0.0046 0.5294 ns 0.4956 ns
CxL 1.2842 ns 0.4000 ns 1.5730 ns 0.9265 ns 1.9036 ns

CO,+Tem.(C) 4.8740 0.0282 6.3330 0.0133 6.9273  0.0100 4.8933  0.0280 11.3619 0.0017
Moisture(M) 1.0810 ns 1.3330 ns 0.2909 ns 0.0533 ns 0.7983 ns
C xM 0.7570 ns 0.3330 ns 0.6727 ns 2.1733 ns 0.2514 ns

COy+Tem.(C) 70.2927  0.0000 54.2500 0.0000 119.6912  0.0000 194.8370 0.0000 88.0731 0.0000
Nutrient(N) 1.6425 ns 6.2500 0.0280 4.7647  0.0496 0.3270 ns 0.0468 ns

C x N 1.5583 ns 3.2500 ns 2.1618 ns 2.8370 ns 4.1433  0.0428

ns, non-significant (P > 0.05). F and P values for the repeated measures ANOVA with light, moisture, nutrient, CO;
concentration, temperature and their interactions as aboveground growth characteristics as response variables.
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Figure 2. Shoot length(a), No. of leaves(b), leaf width(c), lamina length(d), petiole length(e) of Bupleurum latissimum
under control(ambient CO,-ambient temperature) and treatment(elevated CO,-elevated temperature) by
light(L), moisture(M), nutrient(N) gradients. Alphabets on bars mean significant difference among
gradients level within each conditions(L, M, N)(Fisher's least significant difference, p<0.05)
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A 9 2ok 9 F WolgiTh 9 Sk Fo] v
Fa7t Atz 7ol w3} COre
ASTA BT, 9 B F 2Tt F7F Tl
o

=
2ok 2ol 7k (1=
dl(Hong, 2012), & A{ATo| M dA|steict. 3, CO;
TE& 2ETt S7be S Wl AR S(P. insularis)©] A
AR dole Aol7b 1AL, AASHK(Brassicaceae) 9
Cardamine hirsuta—
o zbo]7t ¢ o (Leishman et al., 1999), Billes et
al(1993)9] Aol & t7]52 S7He CO, F= st
A FEaTE R ET FE Y ARE Aol #4
uety & Aol dA sk
3tH, Lee ef al(2013)= AF24U3) %
AEAES WA, WA ek whg-2 il
S T Ao E WS¢t Kim and You(2010)9] 4
Ao A= CO, w=8 2=7F F7heE 220l A o s
o] 289l HAEF(Phytolacca insularis)T} v|=A}2] %
(Phytolacca americana)®] ¥ Z, Q& Zo], YAZ Zol7}t
gzt & Agtow, u|F22F(P. americana)?] A|
AR ol | 2 A, 9 45 o At 12D Wed
o|(Lotus corniculatus)= CO, =9 &=7} Z7151d 48
o 48w wet @E u o 2 A ATANE oot
(Cater et al., 1997). 22252 &7 (Senecio vulgaris)2-
CO, 5=7F S7HeH 33 100%Et} 3 70%Y 1 £7] Zo]
7} 2716k, o 7 595w (Leishman, 1999), &3
(Gossypium hirsut)= CO, 529 L7t AsstH o =71
Z7lete Ao® Ueyth(Yoon ef al, 2009). E3F 1)
(Triticum aestivum L) CO, 5=7} £7151H 4-8o] &
& oA Huh @ StollA AR Aol Frigt
(Schiitz and Fangmeier, 2001). 18] 3 & u](Rosa hybrida)
Lo Mo ¥ mef e ZolA A4 Lolt 5711
th(Mor and Halevy, 1980).

ooz & o, CO, Tt 2k F7to] o7t A&
o] AHukeS A AF wet & 23S YEd
olg|gt olff= & FHTh COx =9 &&of ¥hg-s)
SoldE 7HAAL QlaL, o7 HA Sl a9l s A=
o] o] FolA 7] T o e B3, AEY A%
HhS-& S adlo] digt Wl whe t=A Yehtr] b
of BEA7IFS] A AE A+ AT 245 B
2 Bx

oo rir

2

rir

AvrehE mpsfop & Aot
2 AFZ2NE EYE v 7|58 stofA A Ee B
AL A= AAIE ZAA o NHy', NOs, P,Os, Ko0 5
o] Z3te AEES FFstaL, AA T AR} DA o
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