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pratensis, D. glomerata, P. lanceolata, T. officinale, T. pratense.
Diese Reihenfolge stimmt im wesentlichen mit den abnehmenden Biomas-
seanteilen der Arten iiberein (Abb. 5).

7. Die hier gefundenen Wasserhaushaltsstrategien wurden mit jenen in
den Arbeiten von BORNKAMM (1958), STOCKER (1967), HICKMAN (1970) und
PASSIOURA (1982) verglichen (Kap. 4.2.1.). Daraus ergaben sich Wi-
derspriiche, namentlich bei der Beurteilung des Verhaltens der Grd-
ser. Es wird gezeigt, dass die sehr empfindliche und effiziente Sto-
maregulation der Grdser nicht zwangsldufig zu einer Stabilisierung
des inneren Wasserhaushaltes im Sinne von hSheren Xylemwasserpoten-
tialen fiihren muss.

8. Fir die Diskussion der Wasserhaushaltsstrategien wurden Wasserauf-
nahme, -abgabe und -verwertung sowie die Anpassungsfdhigkeit an
zeitweise bessere Wasserversorgung bewertet (Tab. 11 und 12). Daraus
ergibt sich fiir jede untersuchte Art eine eigene artspezifische Was-
serhaushaltsstrategie. Diese Strategien verkniipfen das ©&kologische
und physiclogische Verhalten sowie die Morphologie der Arten mitein-
ander.

9. In Anlehnung an die soziobiologische Theorie der evolutiondr stabi-
len Strategie (ESS) wird ein Mcdell fiir eine sukzessionsstabile Kom-
bination von Wasserhaushaltsstrategien in Halbtrockenrasen skizziert
(Kap. 4.2.3., Abb, 21, 22). Es kann Koexistenz und Artenvielfalt
erkldren fiir
-~ absolut homogene Standortsbedingungen,

- Arten mit synchroner phdnologischer Entwicklung,
- Arten, die in gleichen Horizonten wurzeln und
- Arten mit gleicher Wachstumsgeometrie.

Die Aussagen dieses Modells stimmen gut mit dem Verhalten der unter-
suchten Arten iiberein.

10. Massiger Wassermangel, wie er in Halbtrockenrasen typisch ist, be-
glinstigt die Koexistenz verschiedener Pflanzenarten (Kap. 4.2.3. und
4.3.), er ist mitverantwortlich fiir die hohen Artenzahlen an diesen
Standorten und somit auch fiir ihren hohen Naturschutzwert.

SUMMARY

Influence of the water balance of the plants on the coexistence and of
plant species richness in semi-dry meadows (Mesobromion)

The present investigation deals with the influence of water balance and
especially water deficiency on the coexistence and richness of plant
species in semi-dry meadow ecosystems. The ecophysiological behaviour of
six species (Bromus erectus, Dactylis glomerata, Salvia pratensis,
Plantago lanceolata, Trifolium pratense and Taraxacum officinale) was
investigated under different water conditions in the growth room and in
the field.

l. Plants grown under dry conditions in the growth room showed very
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great intraspecific differences of 1leaf conductance (Chap. 3.3.,
Fig. 6.). The highest values of leaf conductance differed from the
lowest ones by a factor of 10 for Dactylis glomerata and P. lanceo-
lata, by a factor of 20 with Bromus erectus or even of 50 for S.

pratensis.

The difference of the mean leaf conductance from species to species
was larger under dry conditions in the field than under mgist_lones
(Chap. 3.4.2., Figs 8-15). Under dry conditions (in mmol:m “.s ) S.
Eratensis (100-670) and P. lanceolata (10-720) generally reached
very high values, T. officinale (25-370) medium ones and T. pratense
(10-460) , B. erectus (15-230) and D. glomerata (6-320) low ones.

The species showed very different reactions to different weather
conditions (Chap. 3.5., Figs 16-19, Tab. 11 and 12). The differences
between the species are particularly distinct on warm and dry days;
they concern the midday xylem water potential (D. glomerata and B.
erectus very low values, S. pratensis very high ones), differences
of leaf conductance between dry and wet treatment (B. erectus and D.
glomerata pronounced differences, S. pratensis insignificant ones),
midday depression of leaf conductance (D. glomerata very distinct,
S. pratensis no midday depression).

In general, leaf conductance was higher after cutting than before.
The values of D. glomerata, P. lanceolata and T. pratense, were much
higher, those of B. erectus and T. officinale slightly higher, and
those of S. pratensis insignificantly higher.

There was no recognizable relationship between high leaf conductance
and high xylem water potential. In most species there was, however,
a pronounced midday depression of leaf conductance when the xylem
water potential fell below a certain specific threshold. This
threshold was =2.75 MPa for D. glomerata, -2.2 MPa for P. lanceola-
ta, =-2.25 MPa for T. pratense and =2.0 MPa for T. officinale. B.
erectus and S. pratensis showed no recognizable threshold (Tab. 10).

The behaviour of the plants in relation to the water balance was
estimated in combination with morphological data of the different
plants (Tab. 13). The adaptation to drought decreased in the fol-
lowing order: B. erectus, S. pratensis, D. glomerata, P. lanceolata,
T. officinale, T. pratensea. This sequence is much the same as that
of the biomass of the different species in the meadows (Fig. 7).

The water balance strategies of the different species were compared
with those published by BORNKAMM (1958), STOCKER (1967), HICKMANN
(1970) and PASSIOURA (1982) (Chap. 4.2.1.). This led to some dis-
agreement, especially concerning the strategies of the grasses. It
is shown that the sensitive and efficient stomatal regulation of the
grasses does not necessarily lead to a higher xylem water potential.

For the discussion of water balance strategies data on water uptake,
loss, utilization and adaptibility to temporarily improved water
supply were estimated (Tab. 11, 12). The results show that every
species has its own water balance strategy, related to physiology
and morphology.



- 97 -

9. Based on the sociobiological theory of the evolutionary stable stra-
tegy (ESS), a theoretical model of a successionary stable combina-
tion of water balance strategies in semi-dry meadows has been devel-
oped (Chap. 4.2.3., Figs 21, 22). This model can explain the co-
existence of species and richness of species for
- absolutely homogenous environmental conditions,

- species with synchronous phenological development,
- species that have their roots in the same horizon and
- species with similar growth geometry.

10. Moderate water stress as it is typical in semi-dry meadows promotes
coexistence of different plant species (Chap. 4.2.3., 4.3.), is one
of the reasons for their richness of plant species and thus nature
conservation value.
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