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Evaluation of Drought Tolerance of Oplopanax elatus Obtained from
Pressure-Volume Curves
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Abstract

This study was carried out to establish a proper cultivation site and to diagnose the drought tolerance of
Oplopanax elatus leaves by using pressure-volume curves. As a result of analysing data measured, the leaf of
Oplopanax elatus showed the osmotic pressure at full turgor(¥ osat) was —0.77 MPa, and the osmotic pressure at
incipient plasmolysis(¥ otlp) was —0.90 MPa. Then, the value of maximum bulk modulus of elasticity Emax was
3.7 MPa, showing that slightly lower drought tolerance of Oplopanax elatus. Furthermore, the values of relative
water contents RWCtlp and RWC* were above 80%, showing that the function of osmoregulation is somewhat
better. Thus, responses to water relations such as @osat, Yotlp, Emax, RWCtlp and RWC* of Oplopanax elatus
showed relatively lower drought-tolerance property indicating that those growth are appropriate in high moisture
soil sites.
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A7¥st aato] UERE 2 9JtKHan
2010). ol2fst A% A EHo|A =AUzt

d) 22| 58 ¢
gloul, AejHel Seolis dAa
O4, AEEXA7]5(osmoregulation)?]
d X Axd £ oiif AEe 2t 50
UERA =lof  FAE 2ElshA] HtH{Taizet
Zeiger, 2000).
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ol AEpFHVe)rt ¥l A 1/P= 1k
ool e AdEAE HERITE o] AlA9
AT FF9 w2 AGEpAle] ARRE
A oyt slzako]l pAL symplastic waterQ]
3% Vo T WAL 7P 2R
AEZEIA PP & QFEEIA(Y)o] 091 Fe 7t

7} oju]gtci(Neil, 1988; Park, 2009).
AlEo]zt Qo] Lo ArE mHIA

Zo|ojof SIHParker &, 1982; Han, 1991;
Lee?t Han, 2012). EcjmHr]e] AlEmEIAE
Yo A7lF R FelHel AEEEE wlhe
H2 WS 7HESF YiRdAdol st shti(Han
¥} Kim, 1980; Hanit Choi, 1983: Han, 1991),
RESUFO Wt ~0.77 MPaol o, WP
-0.90 MPa2 UERJTHTable 1).
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Fig. 1. The pressure-volume curves of Oplopanax elatus leaves. W,

sat is the inverse of the osmotic

pressure at full turgor, W, is the inverse of the osmotic pressure at incipient plasmolysis,
V, is the total symplastic water volume, Vt is the volume of symplastic and apoplastic

water at maximum turgor
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Table 1. The water relations parameters of Oplopanax elatus leaves

Species Y (MPa)'

q;otlp(wa)z ‘Ifm(MPa)3

Oplopanax elatus -0.7740.03

-0.90£0.02 -0.015+0.0

'Y= s the osmotic potential at full turgor
2" js the osmotic pressure at incipient plasmolysis

W is the matric potential

HESURe} OAbiA2 okgoRE X18E L
2EAIZQ) GURO| A9 WS -1.44 MPa, ¥

= -1.84 MPa2 %iA 9lomi(Jeon, 2003).
& BFESU7E SUFoll vlsl vluA dxst

o

[©)

M =
potential = V)2 FAIE Arz 7| mjEo|
3% pwEFAE AR AlQE AL 9l on|(Park,

2009), & Aoz ¥,0] -0.015 MPaZ 58
R0 2 FFE VAR &2 A2 d & 9

QTHTable 1).
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Fig. 2. Relationships between leaf water potential,(¥) and pressure potential;(Wp)(Right), bulk
modulus of elasticity;(E) and pressure potential;(WP)(Left) of Oplopanax elatus leaves
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Table 2. The water relations parameters of Oplopanax elatus leaves

Species Ennax( MPa)1 Wp, max( MPa)2
Oplopanax elatus 3.740.2 0.7540.01
' Enax is the maximum bulk modulus of elasticity
2 Wp o is maximum the pressure potential
Table 3. The water relations parameters of Oplopanax elatus leaves
. Va'/vt' V/DW? Vo’/DW Ns'/DW
RWC™(%)' RWC' (%)
o o % @OGDW)  (@HLODW)  (@HODW)
82.6+0.5 90.7+1.5 46.4+5.8 4.2+0.3 2.3+0.1 0.08+0.01

'RWC™ is the relative water content at incipient plasmolysis on the symplastic water volume

RWC is the relative water content at incipient plasmolysis on the total water volume

*Va is apoplastic water content

*Vt is the volume of symplastic and apoplastic water at maximum turgor

DW is dry weight
Vo is total symplastic water content
"Ns is number of osmoles in symplastic water

3t 42%50]9tHLee?t Han,
2010).

Nlzako] MAEIAIa(bulk elastic modulus
of the cell wall, E)= A&ELEF0] 37|58 =4
stH, 2310 &S 42 HluE dis 3
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H20o] W=A(frost resistance)?] Z7hz o
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