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Reclamationof thehōǊłƴŎǻ aƝǊǳ spoil tip

Technicalreclamationin the¨ǎǘƝ ǊŜƎƛƻƴΥ ƳƻǊŜ than 15 billion CZK

Forestryand agriculturalreclamationof
the Jan ~ǾŜǊƳŀspoil tip (> 160 mil CZK)

Forestryand agriculturalreclamationof the
hōǊłƴŎǻ ƳƝǊǳ spoil tip (>380 mil CZK)

Forestryand agriculturalreclamationof
the MalŞ BǌŜȊƴƻspoil tip (> 1 mil CZK)

Reclamationof thewŀŘƻǾŜǎƛŎƪłspoil tip 
with a part left for primary sucsession

Χcreatesartificial landscapewith low habitat diversity with a needof costlysubsequentmaintenance, low 
resistance and resilience, and therefore with problematic sustainability. 



Χan opportunity to createa dynamic, heterogeneous, and resilient landscape

Å 227 protectedand red list species (birds, amphibians, mammals, invertebrates, plants-!htY 2wΣ 2½¦ нлннύ
Å mostlyreguireopen landcapewith wetlands

gradualfloodingof the largelake+ natural succession
+ additionalactivities: creatingpoolsand pilesof stones- nestingopportunitiesfor birds, localblockingof succession- active
mowingor evengrazingby largeherbivoresΧ

2{! ƻǇŜƴ-pit mine: Thelargestecologicalrestoration project in the Czech Republic (1230 ha)



European bison 
Åthe only surviving large wild grazer in Europe
Åan ecologically key species for Europe's 
natural ecosystems
Ågrazer (mainly) of grasses + gnawer (twigs, 
bark)
Åadult male: 530-925 kg, about 30 kg of food 
per day

Taurus cattle (Bos primigenius primigenius)
Åwidespread throughout Eurasia below 60ϲN, 
very abundant
Å ancestor of Neolithic domestic cattle
Å extinct in Europe in the 12th (W)-15th (E) 
centuries
Å back-bred within the TaurOs project by the 
Dutch Taurus Foundation 
Å primary grazer of grasses and herbs 
(indiscriminate - unlike domesticated breeds)
Åadult male: 800-1,000 kg, about 40 kg of food 
per day

Exmoorpony
Åequids abundant in Europe in the late Atlantic - 
several (sub)species: western/middle European 
and eastern (DOM2) wild horse
Åextinct in Europe about 5000 years ago
Å semi-wild breed since the 11th century year-
round in the open countryside of SW England - 
long adapted to the local relatively cool and wet 
climate (bogs, moors)
Å grazes grasses including senescent material
Å adult male: about 300 kg, about 7 kg of food per 
day

The "holy trinity" of largegrazersusedin European trophic rewilding of grazing reserves



EcologicalfunctionsofαŦǊŜŜ-rangingά largegrazersin landscape

Create and maintain 
semi-opened dynamic
landscape by large 
grazing pressure

Reduce fire frequence 
by grazing flammable 
biomass

Enhanceroot exudation, 
microbialgrowth and 

promotestabilizationof
carbonin soil

Createspecialhabitats
(baths, pathsΧōŀǊŜ surface) 
for pioneerorganisms

Support birds, scavenges
(on carcasses),mesograzers, 

dungbeetlesand other
insectand decomposing

organisms

Preferentialgrasseating
supportsflowering and 
nectar-givingplants

Support insectdiversity
and bird diversity

Increasetrophic and 
functional complexity, 

make the system
resilient and adaptable

Promoteplant productivity
by fast recycling of nutrients

otherwiseαlockedά ƛƴ Ǉƭŀƴǘ 
biomassvia depositionof

dungand urine, 

no additionalfeeding, no veterinarycare (no antibiotics, dewormingagentsΧύ



2015
Å 1 location - Milovice 
Å 40 ha(a part of former military 

areausedfrom 1905 till 1991 
(cancelled1995))

Å 15 Exmoor horses

without vegetation
sparselawn

short-stemmedlawn
tall grassland

scattered bushes

Tanksas a tool for natureconservation

crucialfor the formation and maintenanceof pools
(demudding, deepening, vegetationremoval) and sands
(preventsovergrowthof aggressivegrasses, sedgesand 
woods). 2025

Å 17 sites

Å 756 ha (5-250 ha)

Å 282 animals (176 Exmoor horses, 52 

European bisons, 54 Taurus cattle)

former military areas
other typesof grazingreserves

Trophic rewilding in the Czech Republic - history begins to be written in Milovice in 2015 



Situation shortly after the introduction of grazing (11 July 2016) Χand after six years of grazing by large herbivores (27 June 2021)

ϭ Miloslav WƛǊƪǻ

Examplesof butterflies in Milovice reserve: 
a. (Polyommatusamandus), b. (Lycaena dispar), 

c. (Argynnis aglaja), d. (Melanargiagalathea), 
ϭ aƛŎƘŀƭ YǀǇǇƛƴƎ

Copris lunaris ςcoprophagous critically endangered, 
relatively recently extinct species introduced to the 
Milovice reserve one year after the reintroduction of 
the founding individuals (foto ммΦ рΦ нлнмύΦ ϭ [ǳŎƛŜ 
!ƳōǊƻȌƻǾł

Å The cover of dicotyledonous - mainly light-loving species has gradually 
increased, the overall diversity and number of protected plant species has 
increased 

5ǾƻǊǎƪȇ Ŝǘ ŀƭΦ нлннΥ10.1007/s11258-022-01225-w

Development of the Milovice-West grazing reserve (from 2015 to present)



character of the site at the time of the introduction of 6 horses

The highly endangered Pulsatilla grandis has one of the strongest populations in the 
Czech Republic and is one of the target species of the project. (Photo: M. WƛǊƪǻ, 2019)

Χ and a year later in spring 2019

The third season (2020) - extensive 
restoration of species-rich flowering 
meadows (Photo: M. WƛǊƪǻ, 2020)

Χ ŀƴŘ the 5th year

The critically endangered 
common gopher has 
reappeared in a grazing 
reserve after 50 years 
thanks to horses

Development of the HavranƝƪȅ Heath grazingreserve (6 Exmoor horses since May 2018)



The first group of horses arrived in 2018 and helped increase number of flowering 
and nectarivorous species of the site. Cattlegrazes on dicotyledonous weeds that the 
horses do not grazeΦ ϭ .ǌŜƴŠƪ aƛŎƘłƭŜƪ

WƻǎŜŦƻǾǎƪŞ meadows bird park near WŀǊƻƳŠǌ ς waterlogged, seasonally flooded meadows 



Permanent monitoring areas of 1 ha(GPS located)

TA CZ (SS03010232): Grazingof largeungulatesas a tool for natureand landscapeconservation: biodiversity and ecosystemservices

Thebenefitsof ungulategrazinggo far beyondsupportingōƛƻŘƛǾŜǊǎƛǘȅΧ (data from 2020-2023)



Dry-to-mesic 
forest-steppe

Alluvial meadows

Site-specificity of the soils

RDA1 15.3%
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RDA1 2.5%

p < 0.05, 
pseudo-F = 2.3

Natural year-round grazing of large ungulates: 
Å increases the total stock of soil organicmatter (andsoilmicrobialbiomass)
Å improves soil water holding capacity(andactualsoilwater availability)
Å improves nitrogen availability to plants
Å reduces the amount and availability of phosphorus - the proposed solution is to leave carcasses on the site
Å the positive effectson soilsincreases with the duration of grazing

RDA1 2.5%

p < 0.05, 
pseudo-F = 2.8

Grazedand control sites Effectof grazingduration

(3-7 years)

Grazingby large ungulates has a positive effect on soil propertiesΧ



Natural year-round grazing of large ungulates: 
Å decreasesAGbiomassbut not BGbiomass
Å increasesN and relative water content in biomass= better nutritional characterfor animals
Å more efficientPuptakeby roots
Å connectandtighten the plant- microbe-soilactivityrelationshiphs

ΧŀƴŘ ƛncreased soil N and water availability were reflected in higher-quality fodder

Controls    Controls  

Abovegroundplant biomass Belowgroundplant biomass

*

*

*

*

*

No detrimental
effect on roots



Summary

ÅDǊŀȊƛƴƎ ōȅ αǿƛƭŘά ƭŀǊƎŜ ƎǊŀȊŜǊǎ όǘǊƻǇƘƛŎ ǊŜǿƛƭŘƛƴƎύ 

Ҧ ƴŀǘǳǊŜ-based, cost-effective, sustainable care for large areas, based on the 
restoration of trophic interactions and fostering self-regulating resource-grazer 
processes

Ҧ a tool for ecological restoration and improving soil quality in landscapes damaged by 
mining or intensive use with positive biodiversity, socio-economic and climatic effects



JirkŢ, Dost§l a kol., 2022: PŚirozen§ pastva velkĨch bĨloģravcŢ: Metodika pŚ²rodŊ bl²zk®ho a 

dlouhodobŊ udrģiteln®ho managementu nelesn²ch a lesn²ch stanoviġŠ(certifikovan§ metodika MĢP)

Å former military areas
Å areasdamagedby mining- slagheaps, spoiltips, open pits/mines
Å open areas, forest -steppeand sparseforestsin marginalareasand protectedareas
Å floodplainmeadowsand wetlands, etc.

Possibleimplementation of trophic rewilding to solveenvironmentalproblems


