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A method of calculating osmotic water potential ( ¢,,)
at turgor loss point in PV curve

LI Hong-Jian DI Xiae-Yan CHEN Jiar-Wen WANG Meng Ben

(Institute of Loess Plateau, Shanxi University, Taiyuan 030006)

Abstract  Taking Hibiscus Rose-sinensis as an example and using SigmaPlot ( Demo) for windows software,
the authors introduce a method of precisely calculating the osmotic potential at turgor loss point ( ¢y,) in PV
curve, with which other water parameters, such as relative water content at turgor loss point ( RWCy,) and
relative osmotic water content at turgor loss point ( ROWC,,), can be calculated exactly. Fimstly, two scatter
curves are plotted respectively with SigmaPlot Graph Wizard, then the two curves are fitted respedively with
hyperbolic and linear patterns and regression coefficients are got. Finally, using the coefficients the authors
calculate the ¥y,, RWCy, and ROWCy, and make a comparison between the results and those of linear re-
gression method. The method presented is simple and convenient to use.
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1 (Hibiscus Rose-sinensis)

Table 1 Data of accumulated log water under pressure and 1/ ¢

Column 1 Column 2 Column 3
Order V(g or(1- R) 1/ 4,(- MPa) 1/¢,(— MPa)
1 0.0062 (0004 1) 1.566 5
2 0.0113  (0.0076) 1. 161 1
3 0.0195 (00131 0.9772
4 0.0298 (0.02 0 0.8224
5 0.0360 (0041 0.753 4
6 0.0442 (002 6 0.9 9
7 0.0545 (0036 93 0.6579
8 0.0781 (00523 0.616 8
9 0.1069 (0.071 6 0.577 1
10 0.1450 (0.097 0 0.548 3
11 0.1974 (0.132 1) 0.519 4
12 0.2355 (0157 6 0.493 5
13 0.2643 (0176 9) 0.472 2
14 0.3013 (0201 7) 0.448 6
14 Accumulated bst water (g); 1- R Saturation deficii; 1/ (- MPa)
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Fig. 1 PV cuwes of H. Rose-sinensis in two methods. Left ( 1/ ¢ against V); Right ( 1/ ¢ against 1-R)
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Table 2 Regression coefficients of hypeolic and linear equations in two plotting methods

Hyperbolic equation Linear equation

T

Correlation coeffic ient

Species Plotting method
a b Yo a; Y1 Hyperhola Linear
(/v (» 2.8150 0.003 8 0.48 5 -0.7123 0. 660 3 0.998 0.993
H. Row-sinensis 174y (1-R) 2. 666 1 0.002 8 0495  -1.0643  0.6603 0.998 0.993
2.2.3 PV RWCy, ROWCy, (3
2 a, b, yo,ar yi1 (3), SigmaPlot Transforms Quick Trans-
(4), x (3 ( +) vy x form ... User Difined ... ,
Ve( Vo), , 2 PV
1- R( I-R )y
V. 1- R
3 X, ¥
Table 3 Calculated x, y values and water parameters with two ploiting methods
Species Plotting method * r K Ry ROWCy
(/4 (V) 0. 0983 0. 5903 1. 6940 0. 9342 0. 8940
H . Rose-sinensis (174) (1= R) 0. 0622 0. 5941 1. 6833 0.9378 0. 8997
RWC,,: [(Vi=x) / Vi, Vi= 1.494 ¢
ROWCy, : [(Vo-x) 7 Vo]
2.3 by, ~0.09 ~ 0.223
PV . (- MPa) RWCy, ROWCy, - 0.
/e vV PV 3 043~ 0.030 - 0.067~ 0. 42
( by RWCup, ROWC,) ’
(¥ , ,
4 3 PV
Table 4  Result comparison of the 3 parameters using two methods
Species Method % y b, RWC,, ROWC,,
Simultaneous 0.008 3 0.59% 3 1. 6040 0.9342 0.8% 0
H. Rosesinensis Linear 0.078 1 0.616 8 1.6213 0.9477 0.916 5
Simultaneous 0.038 1 0.393 7 2.5400 0.9300 0.825 3
Pinus bungeana Linear 0.46 5 0.379 6 2.6340 0.914 5 0.78 8
Simultaneous 0.1857 0.405 4 2.466 8 0.836 0.79 8
Caragana . korshinskii Linear 0. 126 6 0.446 6 2.239 1 0.970 0.857 4
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