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Abstract

This study was carried out to establish a proper cultivation site and to diagnose the drought
tolerance of Heracleum moellendorffii leaves by using pressure-volume curves. As a result of
analysing data measured, the leaf of H. moellendorffii showed the osmotic pressure at full turgor
(7™ was —1.0MPa, and that at incipient plasmolysis (¥,") -1.2MPa. Then, the value of
maximum bulk modulus of elasticity En. was 28MPa, showing the sightly strong drought
tolerance of H. moellendorffii. Furthermore, the values of relative water contents RWC™ and
RWC" were above 88%, showing that the function of osmoregulation is somewhat better.

Thus, responses to water relations such as ¥, ¥ E,. RWC® and RWC of H
moellendorffii showed it’s slightly high drought tolerance property.
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Fig. 1. The pressure-volume curves of Heracleum moellendorffii leaves. W,

< 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 Heracleum moellendorffii leaves

Species

Z[f Osat (MPa) 1

" (MPa)’ ¥ (MPa)®

Heracleum moellendorffii

-1.0£0.02

-1.240.01 -0.017+0.0

lwosat is the osmotic potential at full turgor

200 tlp . . L .
7" is the osmotic pressure at incipient plasmolysis

3¥fm is the matric potential
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Table 2. The water relations parameters of
Heracleum moellendorffii leaves

Emax (MPa)l ZP‘P, max (MPa)z
28.4+1.15 1.0+0.01

'Emax is the maximum bulk modulus of elasticity
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Fig. 2. Relationships between leaf water potential; (W) and pressure potential; (Wp) (Right), bulk
modulus of elasticity; (E) and pressure potential; (Wp) (Left) of Heracleum moellendorffii

leaves

Table 3. The water relations parameters of Heracleum moellendorffii leaves

. vt/DW* Vo /DW Ns®/DW
RWC" (%) R %)2
WEE 08 we (%) (gH.0/gDW) (gH.0/gDW) (gH,0/gDW)
88.1+0.8 93.3+2.3 4.5+0.2 2.540.1 0.1£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

Vit 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
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