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Growth response and Variation of ecological niche breadth of Hibiscus hamabo, the endangered
plant, according to Light, Moisture and Nutrient under elevated CO, concentration and

temperature™

Soo-In Lee’, Eung-Pill Lee’, Eui-Ju Kim?, Jae-Hoon Park’, Kyu-Tae Cho?, Seung-Yeon Lee?, Young-Han You*’
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ABSTRACT

We investigated growth response and variation of ecological niche breadth of Hibiscus hamabo according
to light, moisture and nutrient when global warming is proceeded by elevated CO, concentration and
temperature. H. hamabo was cultivated in experimental condition in the greenhouse that are divided by
control(ambient condition) and treatment(elevated CO, concentration and temperature). Light, moisture and
nutrient gradients were treated within the control and the treatment. Although H. hamabo prefers higher light

1 2= 20174 59 199, AAEA 20179 69 52
Received 19 May 2017; Accepted 5 June 2017

2 F5oistn AW akstal Dept. of Life Science, Kongju National University, Gongju 32588, Korea

3 %%*”EH A A A4 Division of Ecological Conservation National Institute of Ecology, Seocheon 33657, Korea

a 2 AL 2016WE HAATLAA LAY (NRF-2016R1A2B1010709)7 2 E] < 2017 WejA 7| EH3F 2AFATLNIE-7]¥F
ATL-2017-21)0] Yoz zaE oLt

* WAIA A} Corresponding author: youeco21@kongju.ac.kr



280 0]4=0] - 0]2F - 7]o]F= - AT - 2

o

e - ol - R

A=A A 31(3) 2017

intensity(up to L3) to lowers', Hamabo mallow doesn't like excessive light intensity(787+77.76pimol m™s™).

Also, H. hamabo was difficult to grow in absent nutrient(0%) and excessive nutrient(20%). However, there was

no trend with moisture gradients. The death rate of H. hamabo in the treatment was higher in all gradients except

for the highest light intensity condition than control. It means that range of tolerance about light is narrowed

when concentration of CO, gas and temperature is elevated. There was no trend of death rate according to

moisture gradient, comparing between control and treatment. The death rate in all nutrient gradients within the

treatment is lower than the controls'. It means that range of tolerance about nutrient is widened. The ecological

niche breadth of H. hamabo in the treatment was narrower as 30.1% in light gradients but wider as 8.6% in

moisture gradients and 30% in nutrient gradients than in the control. In the conclusion, when global warming

is proceeded by elevated CO, concentration and temperature, growth of H. hamabo would be restricted by light

intensity.

KEY WORDS: Global warming, Endangered plant, Elevated CO; concentration and temperature
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Fig. 1. Average monthly temperature(a) and CO, concentration(b) in two environmental condition, control and

treatment, from March to November
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Atsk At

B =1/2 (Pi)’S

B: niche breadth (Levins’ B)

Pi: relative response of a given species to the whole
gradients that is realized in gradient i

S: total number of gradients

7z 37 e zpolE 2ARSH] 98 Kolmogorov-
smimov testE ©]-8-3to] AFEE oHE sty AL
EZE 24| Yolp<0.05) H| 2> EAE A (Nonparametric
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Whitney U Test2} Median Test= 1513t} A4 4 ¢l
F 42 STATISTICA 7(Statsoft, Inc., Tulsa, OK, USA)S
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Fig. 2. Length of shoot of Hibiscus hamabo according to environmental treatment((a) light, (b) moisture and
(c) nutrient) under control and treatment. Uppercase means significant difference among gradients(light,

nutrient,
treatment.

moisture)in control and treatment.

Asterisk means significant difference between control and



COrgle A5 2 AeddA &, & #71E74el

= mz
- 20

CHECRE:

L(Hibiscus hamabo)®| A3} A& 2 $Z0] Wzl 283

18 { Oftontrol WTreatment (a)

AB

10 A & 10

Number of leaves(ea

A A DOcControl MTreatment

AB (b) 18 4 DOControl MTreatment A

A
6 A
a4
2 4
0

>
]
aves({ea)
e e
N
13
*
—
-

Number of leaves(e.

[ 2

i A A és

o] A Za

2 |_| 2

0 . 0
u u 1

14 M1

M2

M3 M4 1)) N2 N3 N4

Fig. 3. The number of leaves of Hibiscus hamabo according to environmental treatment((a) light, (b) moisture and
(c) nutrient) under control and treatment. Uppercase means significant difference among gradients(light,

nutrient,
treatment.
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Fig. 4. Death rate of Hibiscus hamabo according to environmental treatment((a) light, (b) moisture and (c) nutrient)

under control and treatment.

(Fig. 3b).
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Table 1. Comparison of ecological niche breadth of
Hibiscus hamabo along environmental factor
(light, moisture, nutrient)under control and
treatment conditions

Control Treatment

Character — - - - - -

Light Moisture Nutrient Light Moisture Nutrient
Length of 570 0833 0462 0496 0960 0914
shoot
Number

0902 0.740 0497 0467 0910 0.826
of leaves

Meant 0913+ 0.786+ 0.479+ 0482+ 0935+ 0.870+
S.D 0.016 0.066 0.024 0.020 0.035 0.062

Mligth @Moisture ONutrient

—

O

Wi __—\
|

Variation(%)
Fig. 5. Percent of variation of the ecological niche
breadth of two characters of Hibiscus hamabo
under treatment conditions relative to controls.

Length of shoot

Leaves number

S8 oA 8.6% 181l F71E FHlolA 30% WolH

thFig. 5).
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9t Warner & Erwin, 2001). E3F & 2] Lo A 3o 33
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K ITKFig. 2a). & A3 AT= H. acetosella ©]9)o|| -2

3l&9] thE AlEE1= thEY|(Warner & Erwin, 2001),
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5 3T 1o
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9] ALATKBayer et al, 2013)2} th2c) A|FEo] 2

Lateho] EoF 3148 1979 Nakanishiof] 93] AR &
ol Bushs B Feiat e PulR, o 5L Kool 4
w223 QAo FAEo] % A garhNakanishi er

al 2008) ST, WAL S R Sl A A
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2 5 49 1*1§1’4(Nakamsh1 2000). 28 EZ7HE
oJetH S QIS AT oJ&EHo|aL Apantrt 917 of
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A517)7} E71535FcHBillings, 1952) =, AASH= 299
B9 °§°': ol wet Ba = sk R ol gt
AAY, 729 Foll whe} Baw sh= JdEe ol gt
45 ‘ilﬁ}b e “H’H’%
G AMY A= Folrt BEHSHIE Qe AdEo] st
THAhn, 2003). Z, 1% °k°] H] &3 2ol 4] A4}
= AEEel va 2 k= 7159 ol AANE &
AATE Hof v7l€°l SAY U B2 EOWWL
AJ5-0] ofFHl(Fig. 4¢). ©)+= Hibiscus cannabinus+= 37|
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Oﬂf\i AEA =ol7t 7V ir%‘il‘:d A FAFstHHossain
et al, 2011). A2|FHolA F71=9] Tgo] wodrs &
o] AR dol7k A A(Fig. 200 257t #2545
EoF Y| §7)E &7} wetA]=g|(Wennman & Katterer,
2006), A o= {7 FFol w2 FujEY frlE
o] A2 FafjollA 7= w7 webs AEA7 o83
F71&0] A7) wZolch
COyE=et 29| A5e o7 AEsolA
=0, 53] COrsg o ool ME g2 A& TF7
of wtg} & Apo]E HQIthKim, 2012). H:=7o](Lofus
cornuculatus)= YA 0] 271% Z7}8FA A, 2L 9.0|
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o 6579 E7|&(Triforlium)9] 7$ AJAakeFo] 7k
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2k SeH(Fig. 5). E3F RS
of @A & oA S Hol=eX|tkFig. 3b),
7]l digt WA el wWRlthFig. 5).

=S Chrysanthemum morifolium)+= d}5-of w2 234
Zol L—a::-#% A 5o} HA A S HHA
v|7} A% O H(Kjaer & Ottosen, 2011), Hibiscus
tuliaceus= F0) Fers QA H|7F A, B
£9] 7“\8}01‘11}(Santiag0 2000) o= o] e x4
(L1, L2)ollA] S <=7} ¥9ka, =& 27A(L3, L4)olA= 4
oz 9 47h Mo AuS wel B AgAel s
(Fig. 3), A2l UT(Quercus acutissima)7} 353} FFA7}
Ae 2old o 47 F7H A7ATeh $ARSeHCho,
2014).

Aol A e gedo] W 2 ofE W 24
oA AR =TI(Fig. 3a), ol= $HA 71531310l CO,
¢} 2 Akso WE FEo0]|F 9l HE-3-0 Z(Leadley ef al,
1999), &&=} COd5-2 =29 ol tieh WAHIE &
2AlZItKFig. S).

2ol A ko] oftE & 2M3) AlLfjh
HE FufellA Qo 7F kAL, AAelAl= 5741 =N
Afoli= UUARE v 2ef 22 AHaFS Hel=T(Fig. 3b),
Pt paRrdo] A B v 2 EgolAE A4
3tar ¢l7] wjFEo]ti(Nakanishi et al, 2004; Nakanishi,
2000).

T 71 12 o ol g ase
sol, e §71%0] YA el B ElA A%
ol el diek(Fig. 30 Aol Pl f71EUTol S71et
% o) S} Bt 1% Sl S % AN o

Al ZrAaste 43S B Y= (Fig. 3c), o]‘— CO,8} LAk
o] W2 £E0]ZF 9l Hh3-o|tiLeadley ef al, 1999)
Frol o w2 ALY w2 =LA HollA 2
o] & = A7 2EY g Aol M‘iiﬁ‘r(Flg-
3a). 17159 FFol ot =2 2AMN3) WA 9] <
T APa7h iRt ek, o W 22U
A SAA Aol AR WolAle Aeke HAith o=
A=A 0] e 90% o)/ F3HE COZHE dojA]
2 Z2(Luo & Mooney, 1994) COysE 9] Aol 319 ¢
5 /M7= AR wdd

2ol A S-S Fgol w2 2ALA)A AR
of 7P AL, R L] I HFor w3t
(Fig. 4a), <12 T34l A|NE L FH(T87+T7. 76umol
m?s) & Hol7b & zjebr] Feich 2ol A 3
AR FHEFo] oFE =2 2XAM3)olA 71 {%‘Rki o
& 2AMI), & 22A(M4), o 2 21M2) 0|81
THFig. 4b). 45 7]&7]0 W& AFE HolA| k=T,

Sto] AAYSHIL Gl o] o] A, W2 3tol7] o
wolrk. 7= Frufol Al ko] =2 27AN4)Z} HjA 7
ZZANDOIA 100%2 JAREo] 7P =9kaL, o 22
ZZAMN2) 183 9F7F =2 ZAN3) 40| 9=d|(Fig. 4c),
F2 f71E] GAY UF @2 EA= Aol o
At

S xR A toA] w2 248 AlQd HE
J*?LHHOM TAREO] ko (Fig. 4a), Zo) A A
&2 A7t 2Rk 3F el A 30.1% Fopsch
(Flg 5). 27t Aejtg vlaskelS o ~Etulol o

£ A2 2ol °‘°P°U1(F1g 4b), o] A 2|91

2 A7t e =5 ol A 8.6% Bl o] FTh(Fig.
5). §71=uoll A= EL%LEE} Z%EHLOM HE AR
o] Wot=tl(Fig. 4c), o] e A Q&2 Aej4t7}t of
ZAETE {715 Fufel Al 30% eM’ﬁE}(Flg- 5). whetA
COrs =t %9 S7FR QIgh A4t} ZIs)=H,
<9 S gk oafiA Agd Aot
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