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• Vegetationskundler

• Landschaftsökologie und Standortkunde

• Bioindikation, Moore, Biodiversitätsinformatik

• seit > 20 Jahren Forschung zu Biodiversitätsfragen

• Vorsitzender des Netzwerk Phytodiversität e.V.
mit > 30 Mill. Wildpflanzenbeobachtungen, u.a. für die Rote
Liste gefährdeter Pflanzen

• Leiter eines Forschungsprojektes zu Trendanalysen von
Pflanzen und Tieren in Deutschland
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Panta rhei - Natur ist dynamisch



Nacheiszeitliches Nord-Deutschland

alles auf Null vor 15000 Jahren

Danzig seit 15T Jahren eisfrei, erste Siedler südl. von
Stralsund vor 13T J.
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kontinuierlicher Wandel der Vegetation

Das Holozän

Klimastufe Pollenzone Zeit v. Chr.
Subatlantikum X 450 bis heu-

te
IX –

Subboreal VIII 3.710–450
Atlantikum VII 7.270–3.710

VI –
Boreal V 8.690–7.270
Präboreal IV 9.610–8.690

Streng geschützte Eiszeitrelikte
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seit spätestens 5000 J unter dem Einfluss des Menschen

Abweichung der Standorte vom natürlichen Zustand
hinschtlich Störungsintensität, Wasserstufe, Wasserregime, Nährkraft, pH-Stufe, ...

1700 n.Chr. 2000 n.Chr.
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Biodiversität



Biodiversität - Was ist das?

Gene Arten Lebensräume

Biodiversitätskonvention der Vereinten Nationen auf dem Erdgipfel 1992 6



Evolutionäres Alter versus Arten- versus Sortenvielfalt

Gingko biloba
(>200 Mio. Jahre alt)

Löwenzähne mit hunderten neu
entstandenen Arten

>600 Wildbienenarten vs.
3 relevante Unterarten der
Honigbiene

Wie wichtig ist der Erhalt alter
Nutzobstsorten?
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Der Einfluss der Landwirtschaft



Landwirtschaft schafft Lebensraum für viele Arten

Lebensraum Pflanzenarten Beispiele
Segetalvegetation
(Ackerbegleiter)

ca. 200 Arten Kornrade,
Acker-Rittersporn

Wiesen- und Weidearten
(Mähwiesen, Weiden) ca. 500 Arten Margerite, Wiesenknopf
Ruderal-/Hofdörfer-Lebensräume ca. 200 Arten Meldearten,

Amaranthus-Arten

Bei ca. 4.300 etablierten Gefäßpflanzen-Taxa in Deutschland und erheblicher
Überlappung von Arten in den drei genannten Kategorien, ergeben sich
ca. 20% Anteil an der Gesamtflora für die die Landwirtschaft verantwortlich ist.
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t = −13.3, p < 0.001) and by species of meadows and pastures (mean 
change = −0.18, t = −9.38, p < 0.001). Winners were mostly species of 
bog, carr, swamp and alluvial forests (mean change = +0.15, t = 3.05, 
p = 0.005) and species of scrubs, copses and field hedges (mean 
change = +0.11, t = 4.64, p < 0.001). Comparing trends of species 
with different red list status showed that near-threatened and threat-
ened (Red list categories V and 3, respectively) species were mostly 
decreasing (mean change = −0.24 and −0.29, t = −3.34 and −3.80, 
p = 0.004 and p < 0.001, respectively; Figure 6a). Comparing trends 
with respect to the native status, we found that neophytes showed 
positive trends (mean change = +0.32, t = 4.56, p < 0.001), whereas 
native species showed overall negative trends (mean change = −0.10, 
t = −5.66, p < 0.001; Figure 6b).

3.4  |  Species trends within habitat types

Analyzing species trends within habitat types resulted in very 
similar trends for analyses including or excluding polygons that 
changed in their habitat type over time (Figure 7, Appendix S2). 
Thus, we here present the results only for the analysis that 
included all polygons. Most habitat types had more species 
increasing than species decreasing in frequency over time 
(Appendix S2). By contrast, there were more species with de-
creasing than species with increasing occurrence probabilities 
in all habitat types (Figure 7, Appendix S4). The highest mean 
decreases in occurrence probability were found for species in 
bogs, transition mires, marshes and fens (mean change = −0.003, 

F I G U R E  6 Relative change in frequency from time interval t1 (1989–2005) to time interval t2 (2006–2021) for species of different (a) 
red list categories of Baden-Württemberg and (b) non-native status in Germany. Only species are plotted that showed significant trends 
across the two change metrics. (a) Group categories according to Breunig and Demuth (1999): Highly Threatened (=Category 2), Threatened 
(=Category 3), Near-Threatened (=Category V), Not Threatened (=Category *), Not Evaluated (=Categories D and ^). (b) Non-native status 
according to Biolflor (Klotz et al., 2002). Significant differences from zero according to t tests are labeled with an asterisk.

F I G U R E  7 Mean changes in species’ probabilities of occurrence within different habitat types. Only significant trends are shown. 
Polygons that transitioned in their habitat type over time are included. Blue dots represent species that prefer the respective habitat type 
in which they show a trend, black dots represent all species that prefer another type or which fidelity lies below the median of all species 
(Φ = 0.006). Blue dots are plotted on top of black dots for visibility.
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tendency of mean occurrence in archaeophytes to further decrease 
also in the last observation period. In contrast, neophytes showed in-
creases in occurrence of +23.3% over the whole study period, with 
strongest increases between the second and third period. While the 
increase in neophytes compensated for the losses in natives and ar-
chaeophytes from the second to the third period, overall, the increase 
in neophytes did not level-off the decreases across the full study pe-
riod (Table 1).

3.3  |  Changes in mean grid cell species richness

We detected changes in the estimates of mean grid cell species 
richness in all floristic status groups as well as across all species 
(Figure 3). While natives and archaeophytes showed consistent 
declines in mean grid cell species richness over the whole study 
period, neophyte species richness showed only slight increases 
between periods two and three (i.e., 1988–1996 vs. 1997–2017). 
Losses were strongest for archaeophytes (−19.3%). As for changes 
in mean nationwide occurrence, increases in mean grid cell neo-
phyte richness did not counterbalance the decreases in the other 
floristic status groups, causing a net decrease of −1.9% in mean 
grid cell species richness per decade across all species. Overall, 
the species richness trends were similar to mean species occur-
rence trends.

3.4  |  Spatial patterns of species richness change

While the relative changes in grid cell species richness of ar-
chaeophytes and neophytes showed strong spatial heterogeneity, 
changes in native species richness were more uniform, with con-
sistent declines in all grid cells (Figure 4; Supporting Information; 
Table S4). Archaeophytes were also consistently declining but the 
magnitude of the decline was more variable, reaching the larg-
est declines out of all floristic status groups in some grid cells. 

Neophyte changes were most spatially variable and included the 
regions of both decrease (especially in the northeast) and increase 
(especially in some southern regions). As for changes in occur-
rence, changes in species richness of archaeophytes and natives 
were strongest from the first to the second period, whereas for 
neophytes they were strongest between the second and third. 
The spatial patterns of changes across all species closely fol-
lowed those of natives (the most speciose floristic status group). 
Therefore, we will omit maps on the spatial patterns across all 
species from the following. For species richness estimates and 
absolute changes, see Electronic appendix (Figures S3 and S4, re-
spectively; see also interactive maps: https://shiny.idiv.de/de25g​
eka/PCHM/). While losses in archaeophyte species richness from 
the first to the second study period were almost evenly spread 
throughout the country, there are regions with lower changes 
in archaeophyte diversity between the second and third period 
(Figure 4).

Hotspots of changes in species richness across the full study pe-
riod are shown in Figure 5. Since we did not detect any grid cells 
with increases in species richness for natives and archaeophytes, 
hotspots of increases are only shown for neophytes. We were able 
to identify 10 distinct regions (Figure 5, regions numbered from 
north to south), of which some are spatially congruent for two or 
even all three floristic status groups, while direction and magnitude 
may differ in space and/or time. The overlap of grid cells in hotspots 
of change was low for natives vs. archaeophytes (4.3%) and archae-
ophytes vs. neophytes (8.5%), but higher for natives vs. neophytes 
(24.6%, mostly in the coastal regions, Regions 1 and 3, Figure 5). 
Directions and strength in hotspots of species richness change were 
not spatially correlated across the floristic status groups (F = 0.69, 
df = 2 and 0.71, p = 0.68). We found strong declines in species rich-
ness of natives and neophytes along the coast (Regions 1 and 3). 
Native species richness also declined in the far east of Germany 
(Region 5) and the south (Regions 9 and 10). Regions of the stron-
gest declines in archaeophytes were found in the southwestern 
parts of Germany (Region 6, but also 7 and 9) and in the northwest 

F I G U R E  3  Changes in German-wide 
mean grid cell species richness (SOPGrid) 
across the three periods. Numbers in 
subplot headers indicate the numbers 
of species included in the respective 
floristic status group. Letters a, b, 
and c indicate significant differences 
based on the temporal component in 
Model 2, accounting for spatiotemporal 
dependencies in the data

Die Begleitarten der Agrarlandschaft gingen in den letzten Jahrzehnten am
stärksten zurück und sind am stärksten gefährdet.

Lüttgert et al. (2025); Eichenberg et al. (2020) Widespread decline in Central European plant diversity across six decades. Glob Change Biol, 27,
1097–1110.
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Faktencheck Artenvielfalt

1250 Seiten zum Zustand der Biodiversität in Deutschland
Analysen zu Agrar- und Offenland, Wald, Binnengewässern und Auen,
Küsten und Urbanen Räumen

Aus der Zusammenfassung zur Agrar- und Offenland:

4. Das aktuelle Intensitätsniveau der Nutzung in der Agrar- und
Offenlandschaft ist der wichtigste Treiber für den Rückgang der
Biodiversität in Deutschland (allgemein anerkannt)

7. Flächenkonkurrenz stellt eine bedeutende Hürde für die Förderung
von Biodiversität dar, und die Verlagerung zu innovativer Pflanzen-
und Proteinproduktion könnte entgegenwirken (ungelöst)

11. Bildung: Berufsfeld Biodiversitätsberatung massiv ausweiten,
Ausbildung von Landwirt:innen ausbauen (allgemein anerkannt)

12. Wertschätzender Dialog und Kooperationen zwischen Naturschutz
und Landwirtschaft (allgemein anerkannt)

Wirth et al. (2025) Freier PDF-Download: https://www.oekom.de/buch/faktencheck-artenvielfalt-9783987260957
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Mittelhäufige Arten haben am stärksten abgenommen

selten häufig

Jansen et al. (2019) Moderately common plants show highest relative losses. Conl doi:10.1111/conl.12674
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Habitatverluste

Habitatveränderungen in Baden-Württemberg zwischen 1990 und 2020
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F I G U R E  2 Difference in polygon area in m2 between t1 (1989–2005) and t2 (2006–2021) for all protected habitat types. The x-axis is on 
a log10 scale. Note that all medians are at 0. Mean differences per habitat type are indicated by a diamond symbol. Significant differences 
according to Wilcoxon signed rank tests are labeled with an asterisk. Brackets around one asterisk indicate that excluding outliers 
(observations that fall outside the range between the 1st and 99th percentile per habitat type) led to a reversal in the direction of the mean 
trend. Percentages on the right site of the plot indicate the mean proportional change in area between t1 and t2 of each habitat type.

F I G U R E  3 Transitions between 
protected level 3 habitat types from 
t1 (1989–2005) to t2 (2006–2021). For 
visibility, only polygons are included that 
changed in their habitat type over time. 
Note that this also excludes polygons 
that have not been remapped because 
they lost their protection status. See 
Appendix S2 for all transitions. Habitat 
type abbreviations according to the 
Baden-Württemberg identification key. 
Only habitat types with a total area of 
>50 ha are labeled. Colors refer to the 
groups of habitat types.
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Die Rolle von Nischenkulturen für
die Biodiversität



1. Erhalt genetischer Vielfalt (Agrobiodiversität)

• Viele Nischenkulturen gehören zu alten oder selten angebauten Sorten.

• Sie fördern In-situ-Erhaltung von Kulturpflanzenvielfalt.

• Sie tragen zum Erhalt von Genressourcen bei, wenn auch nur in einem
begrenzten Raum des phylogenetischen Baumes.

• Für zukünftige Züchtungen (z. B. Klimatoleranz, Krankheitsresistenz) können
sie essenziell sein.
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2. Förderung der Artenvielfalt in Agrarökosystemen

• Blühende Kulturen (z.B. Leindotter, Buchweizen, Phacelia oder Senf) fördern
Bestäuber (Wildbienen, Schmetterlinge, Schwebfliegen).

• Früh oder spät blühende Kulturen schließen „Blühlücken“ und sichern
kontinuierliche Nahrungsangebote.

• Unterschiedliche Vegetationsstrukturen bieten Lebensraum für Bodenfauna,
Laufkäfer und andere Nützlinge.

• Reduziert Schädlingsdruck, Krankheitsrisiken und damit Pestizideinsatz.

• Kulturvielfalt bedeutet Habitatvielfalt, den wichtigsten Treiber der
Artenvielfalt.
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3. Ökosystemleistungen und Nachhaltigkeit

Ökosystemleistung Beitrag von Nischenkulturen

Bestäubung Hohe Blütenverfügbarkeit für Wildbienen, Honigbie-
nen und andere Bestäuber.

Bodengesundheit Tiefwurzelnde Arten verbessern die Bodenstruktur,
fördern Bodenorganismen, erhöhen Humusgehalt.

Klimaanpassung Nutzung hitze- und trockenheitstoleranter Kulturen
(z. B. Hirse, Amaranth).

Erosionsschutz Zwischenfrüchte und dauerhafte Bodenbedeckung
reduzieren Erosion.

Schädlingsregulation Förderung von Gegenspielern durch vielfältige Struk-
turen und Blühangebote.
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Vielen Dank!



Nützliche Links

https://dflora.netphyd.de

https://www.flora-mv.de
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