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Restoring EU priority grasslands and
promoting their multiple use

Xeric sand calcareous grasslands (6120)

Semi-natural dry grasslands and scrubland facies on calcareous substrates (6210)
Species-rich Nardus grasslands, on siliceous substrates in mountain areas (6230)
Fennoscandian lowland species-rich dry to mesic grasslands (6270)
Fennoscandian wooded meadows (6530)
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Introduction | Semi-natural grasslands

SEMI-NATURAL GRASSLANDS
threatened hotspots of biodiversity

*  Record of biodiversity at small scale (up to 49m? - 131 species)
* Ecosystem services

* On-going global change processes

L abandonment
L intensification

l

decrease of area and diversity = All habitat types:
unfavourable status

and negative trend
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— — '\\ ot }
/ ~ . ndruk: “
P . ALndruks .
It \ LATVIA i {
f \ P ita P,
) Prubaia_s 7 tirnas .
/ " A
-~ Kiga alna Rubeni‘—
) <
:; Alelupe Liekrastes .
o iaunkraukii \
( o e r )
v AN N §
e b n, //\
\_J ey 7
J LITHUANIA L .
/ - A(rastl /
\ . i
100 200 km BELARUS

ESTONIA

>

ini 3

ﬂftStlﬂl . { RussIA
etras, ~._ ¢

b




STUDY SITES

69 grasslands
16 reference 53 degraded
. Extensively managed by at least 30 years . Ex-arable land ploughed 20 years ago or more
. No addition of fertilizers since conversion from arable land to
grassland
*  <25mg/kg? soil phosphorus «  >25mg/kg? soil phosphorus
* <25 % expansive spp. cover *  >25 % expansive spp. cover
* 25 indicator species «  <5indicator species

Thymus serpyllum, Viscaria vulgaris

Reference grassland with Helictotrichon Doinance of Anthryscus slvestris, '
pratense and Filipendula vulgaris Dactylis glomerata , Elytrigia repens

Methods | Study sites



SAMPLING DESIGN

sField
monitoring
eRestoration

sField
monitoring
eRestoration

Field
monitoring

Optimal
management

/ Semi-permanent

69 plots —)  Herbaceous species % cover = square-rooted

5m
\ Nested design

3.16 m

1m
33cm
10 cm
3.33cm

Methods | Sampling design 9




Vegetation manipulation
RESTORAT'ON |NTENS|TY 4 Soil disturbance

\ Species addition

( A
Reference ¢ Traditional management — 16 sites
J
A
Mlld ¢ Adaptive mowing/grazing - 17
\ / Adaptive grazing
( A
e Reintroduction of mowing/grazing - 13
M Oderate * Green hay/Rhinanthus sowing - 10
¢ Disc harrowing - 5 )

Disc harrowing Hay transfer

e Cutting and shredding of shrubs/trees - 4
H Igh e Grassland recreation by reseeding - 3
e Turf cutting - 1

Plowing Plowing and seeding Trees overgrowth

Methods | Restoration methods 10




GStudid

ANALYTICAL METHODS

changes in species diversity

Shannon index

Species richness s
H = = pilinp;
Gini-Simpson Pielou’s
index evenness index
2 H H
=Zp? GS =1.D T =— g3

Indicator spp.
richness

Expansive spp.
cover ratio

Temporal
beta diversity

Methods | Changes in species diversity

)

For each intensity group

pre vs post
s ttest

*  paired Wilcoxon signed-rank test

For each period

reference vs degraded/restored
. Welch’s t-test

*  Mann-Whitney U test

between intensity groups

*  omnibus Kruskall-Wallis

*  posthoc Dunn multiple comparison (Holm correction)

11




ANALYTICAL METHODS

changes in community completeness

CCl=In(observed diversity/dark diversity)

Species pool:

filtered on the basis
farm . of vegetation alliance » Specialist
transect —) SPECIES | e—— » Generalist

data pool > Al ' *  For each intensity group

For each period

local

. regional filtered on the basis o
national glol of vegetation alliance > Specialist
SNG =) species ———————— ) Generalist
database pool > All

Methods | Changes in community completeness 12
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RESULTS

changes in species diversity

Herbaceous species richness

mild nigh
601 " ns : NS between intensity groups
20 1 - .
* Overall significant difference
401
30 1 T
201

Before  After Before  After Before  After Before  After

Results | Changes in species diversity 14




Reference

Dry grassland with
Filipendula vulgaris and
Helictotrichon pubescens.

Low vegetation and
low species richness in 2018
(extreme drought)

Higher biomass,
higher species richness
in 2021

Results | Changes in species diversity 15



Restoration | Restoration | Shannon Gini- Pielou’s

period intensity index Simpson | evenness
group index

Pre reference 2.910.4 0.940.1 0.8+0.1

2.5+0.5* 0.7+0.1*

2.5+0.5* 0.740.1

high 2.710.2 0.940.0 0.8+0.1

Post reference 3.0+0.3 0.9+0.1 0.8+0.1

mild 2.7+0.4 0.940.1 0.8+0.1

moderate 2.7+0.3 0.9+0.0 0.810.1

high 2.810.4 0.940.0 0.8+0.0

Results | Changes in species diversity

between intensity groups

* Overall significant difference (no Simpson index)
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Indicator species richness

reference mild moderate high
20 ns = ns ns ns
15 7 . - .
[ ]
101 | |
— | | —
D- - == I | T l =——— -
Before  After Before  After Before  After Before  After
Expansive spp. cover ratio
reference high
BD r-IS wE wE nS
60
=404 7
L ]
207

D_

== B

Before After

Results | Changes in species diversity

Before  After

Before  After

Before  After

between intensity groups

* Overall significant difference

17




Moderate intensit

5

Dry grassland with
Poa angustifolia,
Pimpinella saxifraga and

Solidago virgaurea.

Intensively grazed

* litter layer density decreased

* expansive species cover decreased:
Equisetum arvense and Solidago
virgaurea.




Temporal Beta Diversity
abundances-per-species

Reference Low restoration intensity
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Community completeness index

Results | Changes in community completeness

RESULTS

changes in community completeness

Regional (specialist)

Regional (generalist)

Regional (all)

T

K

T o -

T

Local (specialist)

Local (generalist)

Laocal (all)

7T e

xx

-

L

Reference Low Moderate High

Reference Low Moderate High
Restoration intensity

Reference Low Moderate High

* Lack of recruitment of specialist
species from both local and
regional species pools

* No changes in restored sites

Restoration
period

‘ Before
* After

20
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DISCUSSION

Remarkable differences in richness and evenness components of species diversity

1. Weather influence J L driven by

* generalist spp. abundance increase
2. Lack of recruitment of indicator sp: * expansive spp. decrease

* Regional scale

- dispersal limitation
- transient soil seed bank

¢ Local scale

- environmental filtering
- mutualist plant-pollinator or
plant-mychorriza assemblages

¢ Colonization credit

. : 22
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CONCLUSIONS

No clear pattern in relation to restoration intensity

* Positive changes in mild and moderate groups

* Keep an eye to reference sites!

*  Characterize the species identity = specialist and generalist

* Species richness alone might lead to wrong conclusion = take into account evenness!
multiple

« Community completeness analysis helps to assist ecological recovery in the long-term indicators

Conclusions 24
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