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South-M oravian floodplain forest herb vegetation in the period

1978-1997
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ABSTRACT: Theresults document changes in the herb vegetation of a South-Moravian floodplain forest in the period of
1978-1997. It is shown that hydrological measures strongly changed the floodplain forest in the area of the Dyje river near
Lednice na Moravé. The herb vegetation in the area of the confluence of the Morava and the Dyje rivers was conserved

nearly unchanged after artificial floods.
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A floodplain forest that is situated in the area of the con-
fluence of the Morava and the Dyje rivers represents a small
residue of the unique vegetation in Central Europe. Impor-
tant monographs were devoted to its complex research.
Monographs described the whole ecosystem in its natural
habitat at different stages of development (PENKA et al.
1985) and after extensive hydrological measures were tak-
en (PENKA etal. 1991). These measures were not identical
in the whole area and the ecosystem was influenced in
a different way. The herb layer is very sensitive to the main
factor influencing the floodplain forest — water quantity —
namely as a result of floods and of fluctuating groundwater
level throughout the year. It is a long-time process. Obser-
vations and description of changes at some intervals pro-
vided a picture of the condition and development of these
forest communities (VIEWEGH 1991a).

METHOD

For vegetation monitoring three transects were previ-
ously chosen (VASICEK 1985), taking up the most of the
area of floodplain forest moisture gradient as reflected by
herb vegetation — from “relatively” dry to considerably
damp habitats with the exception of pool vegetation. They
are as follows: a transect in the floodplain forest near
Lednice na Moravé (L — plots L —L,), influenced by the
Dyje river, at an elevation between 160.8 m and 162.4 m
a.s.l; a transect near Moravska Nova Ves (M —plots M —
M,), influenced by the Morava river, at an elevation be-
tween 157.1 m and 157.7 m a.s.l. and a transect in the
natural reserve RanSpurk Virgin Forest (R —plots R —R )
located in the area of the confluence of both rivers, at an
elevation between 151.1 mand 152.2 ma.s.l.

Another transect was added to the above-mentioned
ones in 1991 situated in the proximity of the confluence of
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the Dyje and the Morava rivers (called Soutok; S — plots
S,-S,) (FRYSTENSKY 1994) in the former “iron curtain”
zone where the entry was forbidden; therefore the forest
stands were not influenced by any anthropic interven-
tions for a long time. The elevation was not measured, but
this transect has the lowest elevation (about 150 m a.s.l.).

Biomass data were collected on 16 quadrats of the size
0.5 x 0.5 m on each plot of each transect in 1978 and 1983
(i.e. plot L — 16 quadrats, L, — 16 quadrats, etc.). Collec-
tion of this quantitative data was discontinued due to
laboriousness after 1983. To maintain the data continuity
it was necessary to find a different method to use the
former data and to monitor the transects more easily after
some periods. One possibility was found — the frequency
of species occurrence on each plot of each transect (FRYS-
TENSKY 1994). So 16 quadrats of the size 0.5 x 0.5 m were
randomly located on each plot. The species presence was
determined on each quadrat and the frequency of occur-
rence was computed.

This data was collected in 1978, 1983, 1988 and 1997 on
the transects at Lednice na Moravé (plots L L),
Moravskéa Nova Ves (plots M,-M,) and RanSpurk Virgin
Forest (plots R —R,). Plots S-S, were investigated in
1991, 1992 and 1997. Data were ordinated by DCA method
(detrended by segments) included in CANOCO program
(TER BRAAK 1988). Division of all plots (in the floodplain
area) was made by TWINSPAN program (HILL 1979).

RESULTS AND DISCUSSION
LEDNICE NA MORAVE TRANSECT
The result of ordination on the transect in the flood-

plain forest near Lednice na Moravé is documented in
Fig. 1. X1-axis represents plot localization through a mois-
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Fig. 1. Ordination of the plots on Lednice naMoravé transect

ture gradient (left side — “drier”, right side — wet). X2-axis
shows the gradient of light conditions. As it can be seen,
both determined gradients are not so explicit and the mu-
tual plot position on gradients was influenced by other
environmental factors in the years of observation: in the
first place nitrogen soil conditions and probably some
soil structural changes as well. Actually, the last flood
occurred in this area in 1976.

We can see (Fig. 1) how the primary plots, arranged
through the moisture gradient in 1978, gradually changed.
A trend to dry localities is perspicuous. Plots 1, 2 and
particularly plot 3 are influenced by the conditions of
a specific sand configuration called “hrtd”. All plots are
on stagnosols. The groundwater level was measured just
about 10 cm below the soil surface in 1978 (PRAX 1985).
Plots 4-8 considerably narrowed their moisture amplitude
and the original large differences in vegetation tended to
disappear. Site light conditions changed too. Tree and
shrub natural regeneration resulted in a strong overshad-
owing of the herb layer. This floodplain forest is a com-
mercial stand and even considerably superannuated (it is
about 140—160 years old), so it is cut down on some plots.
Only one plot (No. 8) of the transect was cut down for the
time being, some others lie very closely to the new stand
margins.

MORAVSKA NOVA VES TRANSECT

The results of ordination on the transect in the flood-
plain forest near Moravska Nova Ves can be seen in Fig. 2.
X1 and X2 axes determine the same gradients as in the
transect above. The primary moisture gradient, from plot
M; to plot M, — from “drier” to damp, has changed too,
even the fact that in the vegetation season 1976 (a year
before the last data collection) the area was flooded for
about 20 days by 100 years flood. It is shown that a single
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Fig. 2. Ordination of the plots on Moravska Nova Ves transect

although very substantial flood does not influence the
long-time trend of vegetation drying caused by the de-
creasing groundwater level after the measures in the
Morava river bed were taken. Like in Lednice transect,
this floodplain forest is a commercial stand and the clear-
cut area admittedly has not affected the transect plots
until now, but it is very close from both sides. As Fig. 2
shows, the plots are considerably shifted to the light gra-
dient in comparison with previous years.

RANSPURK VIRGIN FOREST TRANSECT

The results of ordination are shown in Fig. 3. At
a glance one can say that this site has not changed re-
markably. X1-axis shows an increasing moisture gradient
from left to right again and X2-axis documents the gradi-

*R4

T YRS T S— R6+4-

| AR6
|
|
|
|
| * 1978
] x 1983
| + 1988
| » 1997
|
|
|
| *R1
xR1
‘ RieaR2
|
|
| R2x eR2 AR5 XR6
| #R1 *R3
| AR3 xR3
| eR2 R44 #R3 xR4
| Rde xR5 *R6
|
|
1.
f

Fig. 3. Ordination of the plots on RanSpurk Virgin Forest transect
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ent of light conditions from bottom to top. Plots 1 and 2
are also influenced by the sandy soil (“hrtd”), which is
drier and the tree layer is thinner. Plots 4—6 proved drying
in 1997, namely with increasing gradient they were in-
creasing as well. It is hard to say how this effect was
caused, especially because this area has been flooded
artificially every spring (PRAX — pers. commun.) since
1987 and there was an about 30-day flood in 1996. Plot 6
shows a sudden great light that could be a result of the
fall of a big old tree.

SOUTOK TRANSECT

The moisture gradient is converse in comparison with
the above mentioned figures (Figs. 1-4). The dampest
plots are on the left and drier ones on the right of X1 axis.
The gradient of light conditions is converse too, more
shadow down and more light up of X2 axis.

The plots do not seem to have changed so much in the
nineties of the last century. Their light conditions
changed, however. Plots take less light, probably through
a higher tree canopy. The moisture properties can hardly
change close to the confluence due to yearly floods and
because hydrological measures have been minimal there.
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Fig. 4. Ordination of the plots on Soutok transect

COMPARISON OF PLOTS ON TRANSECTS

Fig. 5 shows a schematic moisture gradient of the flood-
plain forest according to typical herb species of the un-
dergrowth (VIEWEGH 1991b). Plots are designated by their
moisture gradients in their lower part. Attention should
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Fig. 5. Plot arrangement along a hypothetical moisture gradient of floodplain forest
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be paid to the long-time plots, i.e. at Lednice (L), Ranspurk
(R) and Moravska Nova Ves (M), which have a continu-
ing moisture gradient in the first year of observation, i.e.
in 1978, from drier to very wet. Plots M, and M, are an
exception because the site is influenced by the neophyte
Aster lanceolatus Willd. The gradient of Ranspurk Virgin
Forest had a greater primary amplitude — plots R —R, —
than the gradient of Moravska Nova Ves — plots M,—M,
at present. This fact is supported by elevation amplitudes
—Ran$purk Virgin Forest 1.6 m, Lednice na Moraveé 1.5 m
and Moravska Nova Ves 0.6 m. Looking at changes in the
following years, no great changes were observed in 1983,
i.e. within 5 years. Plots mostly remained without any
changes, they became only a little bit drier in some cases
—plots R, or R.. It could be caused by an extremely dry
vegetation season of that year (ANONYMOUS 1984; KA-
KOS 1984). Especially this situation provoked a discus-
sion about the necessity of artificial flooding because
hydrological measures were taken for such a situation,
but only for the area of the confluence of both rivers (plots
R and plots S) and not for the areas in the environs of
Lednice na Moravé (forests along the Dyje river) and
Moravska Nova Ves (forests along the Morava river). This
fact was remarkably visible in the next monitoring in 1988
because artificial flooding started in 1986 and it could be
carried out every year. It seems (Fig. 5) that the plots in
Ran§purk Virgin Forest (R) “came back” by moisture to
the primary stage at the places influenced by floods (R, —
R,). At places without floods, especially on the specific
sandy “hrtd”, drying continued (R, and R,). Quite a dif-
ferent situation is shown in the floodplain forests near
Lednice na Moravé (L) and Moravska Nova Ves (M),
where drying of all plots continued (Fig. 5). So some veg-
etation unification started by drying on the plots near
Lednice na Moravé, especially those not lying on sandy
“hrad” (L,-L,). This trend is visible in 1997, too.

As it is known, there was a hundred-year flood in the
Moravariver area in 1996. It was interesting to find out if
this flood had any significant influence on these local
communities. The influence was observed in the area near
Moravska Nova Ves only, where the moisture gradient
difference was nearly eliminated and M,-M_ plots did not
differ from each other very much (Fig. 5). Since the terrain
was not levelled, a hypothesis comes to one’s mind that
the flood in 1996 brought so much material to this transect
that the small elevation amplitude was eliminated.

No artificial flood was carried out in the Ranspurk Vir-
gin Forest area in spring 1997 (PRAX — pers. commun.),
some drying occurred there again (Fig. 5). It can be stated
that the floodplain forest vegetation reacts more to regu-
lar yearly floods than to the random extreme one.

Plots S —S, continue to have a nearly stable moisture
gradient (Fig. 5).

CONCLUSION

A nineteen-year period seems to be long enough for
vegetation changes to occur, but not long enough to for-
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mulate strict trend hypotheses. It is really necessary to
monitor this ecosystem as long as possible. Since two of
the chosen transects are in production forests, there is
a big danger of their destruction. As one can see, cut
areas are very close to them.

Unfortunately, the primarily larger area of floodplain
forest (but an insignificant fragment in comparison with
the other types of Central European forests) was reduced
by anthropic activities to an area of several square kilo-
meters near the confluence of the Morava and the Dyje ri-
vers. The other areas in the upper parts of the Morava
and the Dyje down streams only, still called floodplain
forests, change to lowland mesophyllous nutrient-rich oak
forests, as can be seen namely near Lednice na Morave.
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Bylinna vegetace jihomoravského luzniho lesa za obdobi 1978-1997

J. VIEWEGH

Ceskd zemédélskda univerzita, Lesnickd fakulta, Praha, Ceska republika

ABSTRAKT: Vysledky dokladaji zmény bylinné vegetace jihomoravského luzniho lesa za obdobi 1978-1997. Je prokaza-
telné, ze vodohospodaiské upravy silné zménily luzni les v oblasti feky Dyje u Lednice na Moravé. Umélé povodnovani
zachovalo bylinnou vegetaci pfi soutoku Moravy a Dyje téméf nezménénou.

Klicova slova: bylinna vegetace; luzni lesy; zmény

V letech 1978, 1983, 1988 a 1997 byla na tiech transek-
tech v luZnim lese (Lednice na Moravé — plochy L —L,;
Moravska Nova Ves —plochy M, —M,; Prales RanSpurk —
plochy R -R)), sestavenych podle gradientu vlhkosti
(VASICEK 1985), zjistovana frekvence vyskytu bylinnych
druht. K témto transektim byl pfidan v r. 1991 transekt
v tésné blizkosti soutoku Moravy a Dyje (Soutok — plochy
S,-S,). Na transektu u soutokp pak byly tdaje zjistovany
v letech 1991, 1992 a 1997. Udaje o frekvenci se ukazaly
postacujici, nevyzadujici pfilisnou pracnost, a predevs§im
poskytly kontinuitu celého pozorovani (FRYSTENSKY
1994). Zjisténé frekvence byly zpracovany metodou DCA,
zahrnutou v programu CANOCO (TER BRAAK 1988) pro
kazdy transekt oddélené. Celkové porovnani v§ech ploch
na vSech transektech se realizovalo programem TWIN-
SPAN (HILL 1979).

Vysledky ordinaci ploch transektti ukazuji obr. 1-4. Na
vSech osa X1 znazoriiuje gradient vlhkosti s jejim
narustem zleva doprava. Vyjimkou je obr. 4, kde je sice
osa X1 stale vlhkostni gradient, ale tentokrat s poklesem
vlhkosti zleva doprava. Osa X2 predstavuje gradient
svételnych pomérti na plochach transektti nartistem zdo-
la nahoru pro transekty u Lednice na Moravé, Moravské
Nové Vsi a v Pralese Ran$purk (obr. 1-3). Na transektu
Soutok je gradient opacny — svételné podminky stanovist
zdola nahoru klesaji (obr. 4). Lednicky transekt vykazuje
trvalé znamky vysusovani ploch a bylinna vegetace se na
plochach L.—L, stava téméf ,,uniformni, bez vyraznych
znaki gradientu vlhkosti (obr. 1). Plochy L L, jsoujiz od
pocatku ovliviiovany specifickymi ptidnimi poméry
pisecného ,hradu® (PRAX 1985). Transekt u Moravské
Sek (VASICEK 1985) také po vodohospodaiskych
upravach znacné setfel rozdil ve vlhkostnim gradientu
stanovist, coz vyznamné piispélo k vétsimu rozsifeni zde

se vyskytujiciho (a ¢asto dominantniho) neofytniho dru-
hu Aster lanceolatus Willd. Na transektu v Pralese Rans-
purk se po pocateénim vysouseni stanovist’ vSe témer
vratilo do pivodniho stavu diky zavedeni jarniho umélého
povodiiovani této oblasti (obr. 3). Caste¢né vysouseni
stanovi§té pokracuje na specifickém piseéném ,,hradu®,
kam povodnovani nedosahne. Vlhkostni gradient (a tedy
i vlhkostni poméry) se témetf nemeéni v oblasti blizko sou-
toku Moravy a Dyje na transektu Soutok (obr. 4). Na vSech
transektech jsou ale vidét znac¢né posuny v podminkach
svételnosti. Kromé Pralesu Ranspurk jsou transekty
v hospodaiskych lesich, které jsou v soucasnosti jiz pre-
starlé a postupné se t€zi. Ackoliv téZba zasahla transekt
v Lednici na Moravé (plochu L) pouze ¢aste¢né, znacné
se k transektiim blizi a nezbyva jen doufat, ze pii pfistim
monitoringu v 1ét¢ 2002 budou plochy jesté zachovany.

K porovnani vzajemnych zmeén v celé oblasti luznich
lesti (obr. 5) bylo pouzito stejného teoretického transek-
tu, jaky uvadi VASICEK (1985) ahlavné VIEWEGH (1991b).
Jednotlivé sloupce s oznacenymi plochami na obr. 5 uka-
zuji na znacné posuny ve sméru vysychani v oblasti Led-
nice na Moravé a Moravské Nové Vsi. Bylo zajimavé
pozorovat, zda se n¢jakym zplisobem projevila stoleta za-
plava na fece Moravé v r. 1996 (tedy na transektech u Mo-
ravské Nové Vsi, v Pralese RanSpurk a u Soutoku). Jak je
videt, zaplava se na vegetaci nijak dlouhodobé neprojevila,
protoze v oblasti Moravské Nové Vsi vegetace i vr. 1997
vykazala trend vysouseni. V Pralese Ranspurk je v mistech,
kam dosahuje povodnovani, situace vicemén¢ stabilizo-
vana a u Soutoku se téméf neméni. Z toho vyplyva, ze i tak
velka a dlouhodoba zéaplava je pro cely luzni les po
odstranéni kazdoro¢nich zaplav nahodnou epizodou, ktera
stav vegetace nemeéni, zatimco pravidelné kazdorocni za-
plavy udrzuji stav ekosystému luzniho lesa v témét ptivod-
nim stavu.
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