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a hadce

Kuficka hadcova (Minuartia smejkalii) je velmi nenapadna trsnata rostlina. Trsy kuficky jsou tvofeny drobnymi
lodyzkami dlouhymi 5-15 cm s Gzkymi listky pripominajicimi jehlici. Kuficka kvete drobnymi bilymi kvitky, které
jsou opylovany hmyzem. Hlavni obdobi kvétu je v Cervnu a v Cervenci. Kuficka se vyskytuje pouze na stanovis-
tich tvorenych hadcem. Preferuje skalni plosSiny, Stérbiny hadcovych skalek Ci rozvolnéné travniky ve svétlych
borech, tj. oslunéna stanovisté az polostin bez prilisné konkurence ostatnich rostlin. Jakmile dojde k naristu
mnozstvi okolnich rostlin ¢i k vétSimu zastinéni lokality, prestane se ji dafit a pomérné rychle vyhyne. Kuricka
hadcova prisla do Ceské republiky v dobé ledové, kdy se Sifily horské druhy z Alp i ze severu do nizsich poloh
a do témér celé Evropy. Po skonceni doby ledové zde zlistala a diky izolaci od pfibuznych rostlin a diky hadco-
vému podloZi a jeho specifickym vlastnostem se vyvinula v novy druh.

Kuficka hadcova je ceskym endemitem a v soucasné dobé se vyskytuje pouze na dvou lokalitach na svété. Obé
jsou zahrnuty do evropské soustavy chranénych Gzemi NATURA 2000 a jedna se o Evropsky vyznamnou loka-
litu Zelivka a Evropsky vyznamnou lokalitu Hadce u Hrnéif. V minulosti se jesté kuficka vyskytovala v pFirodni
pamatce Borecka skalka, kde vsak jiz vyhynula. Vzhledem k unikatnosti druhu a jeho omezenému vyskytu je

kuficka hadcova chranéna zakonem jak na ceské tak i mezinarodni drovni.

Zachrana kuricky hadcové

Kuricka hadcova

Hadec (serpentinit) je velmi specificka tma-
vé zelena hornina. Diky své tmavé barvé je
velmi vyhrevna, a proto teplota na hadcovée
skale je obvykle pfi oslunéni velmi vysoka.
Hadcové pudy jsou mélké a znacné vysycha-
vé, puida obsahuje velmi malo Zivin potieb-
nych pro rist rostlin, zato je bohata zejména

na horcik a tézké kovy. Takovéto podminky
jsou pro rist rostlin velmi nepfiznivé a tak
zde preZiva pouze malé mnozstvi rostlinnych
druhu, tzv. serpentinofytt. Vegetace na had-
covém podlozZi je tak napadné odlisSna od
svého okoli a vyskytuje se v ni velké mnoz-
stvi chranénych a ohrozZenych druh( rostlin.

Minuartia smejkalii
and Serpentines

Minuartia smejkalii is an inconspicuous densely tufted plant. Tufts of M. smejkalii are made up of tiny stems 5 to
15 cm long with narrow leaves similar to pine needles. M. smejkalii blooms by small white flowers pollinated
by insects. The main flowering season is in June and July. M. smejkalii occurs only on serpentine sites, it prefers
rock platforms, crevices in serpentine rocks or unconnected grasslands in bright pine forests, i.e. sunny habitats
to partial shade without competition from other plants. Once the site becomes overgrown by large numbers of
other plants or becomes less exposed to sunlight, M. smejkalii ceases to prosper and quite quickly becomes
extinct. The species arrived to the Czech Republic in the ice age, when the mountain species spread from the
Alps and the North into lower positions and covered almost the whole of Europe. After the end of the ice age,
M. smejkalii remained here and due to its isolation from its relatives and the serpentine bedrock and its specific
characteristics, it has evolved into a new species.

M. smejkalii is a Czech endemit species, its distribution is currently limited to only two locations in the world;
both are included in the Natura 2000 network: the Zelivka Site of community Importance (SCI) and the Hadce
u Hrncif SCI. In the past, M. smejkalii also occurred at the Borecka skalka National Monument, however, it is now
extinct at this location. Due to the uniqueness of the species and its limited distribution, M. smejkalii is protec-

ted by law at Czech as well as international level.

Serpentine is a very specific dark green rock.
Its heat value is very high due to its dark
colour, which is why temperatures on expo-
sed serpentine rocks reach very high levels.
Serpentine soils are shallow, prone to drying
out, and they are poor in nutrients necessa-
ry for plant growth. These soils are, however,
rich namely in magnesium and heavy me-
tals. These conditions are very unfavourable
for plant growth so only a few species survi-
ve here, so-called serpentinophytes. The
vegetation on serpentine bedrock is clearly
different than in its surroundings and inclu-
des an important number of protected and
endangered plant species.
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NPP Hadce u Zelivky

Velké hadcové téleso tvofi elipsu tahnouci se z jihozapadu na severovychod
pres dvé hluboka Gdoli. Pravé v téchto mistech vystupuje hadec na povrch v po-
dobé prikrych skal a skalek. V celé délce je pak fada malych selskych lGmkd,
kde se v minulosti lamal stavebni kamen. Celé Gzemi pokryva les, ktery misty
pfechazi az v lesostep. Uzemi je rozdéleno na nékolik casti dalnici, silnici a pre-
hradni nadrzi. Jedna se tak o nékolik samostatnych lokalit. V minulosti ve zdej-
Sich lesich probihala pastva dobytka a rovnéz hrabani steliva, takze byly prav-
dépodobné mnohem Fidsi nez dnes. Kuficka se nachazi celkem na 8 mistech,
nejvice na skalach nad tdolimi. Celé Gzemi je bohaté i na dalSi vzacné druhy
- mochna Crantzova hadcova (Potentilla crantzii subsp. serpentini), pomnénka
azkolista (Myosotis stenophylla), chrastavec hadcovy (Knautia serpenicola), pe-
nizek horsky (Thlaspi montanum), travnicka obecna hadcova (Armeria vulgaris
subsp. serpentini), slezinik hadcovy (Asplenium cuneifolium).

Zachrana kuricRy hadcové

Projektove lokality

PP Hadce u Hrncir

Prirodni pamatka Hadce u Hrncif se rozklada na ploSe 2,83 ha nedaleko obce
Hrncire. Jedna se o borovy les na mirném svahu se severovychodni expozici.
Hadec zde vystupuje na fadé mist na povrch v podobé mensich shluki kameng.
Lokalita ma spise lesni charakter. Celkové jsou Hadce u Hrncif druhoveé chudsi.
Z typickych druht se zde vyskytuje pouze kuficka hadcova a slezinik hadcovy.

Project sites

Hadce u Zelivky NNM

The large serpentine body forms an ellipsis stretching from the southwest to
the northeast crossing two deep valleys. The serpentine here is exposed and
forms steep rocks. The entire length of the serpentine body is full of small qua-
rries where construction stone was mined in the past. The whole area is covered
by forests which in places turn into forest-steppes. The National Natural Monu-
ment Hadce u Zelivky, spanning an area of 33.98 hectares, covers only a part of
the serpentine body. The entire area is divided into smaller parts by a motor-
way, a road and a dam. In the past, local forests were used for grazing and litter
raking, so they were probably less dense than at present. In total, M. smejkalii
occurs at eight locations, most often on rocks above valleys. The whole area is
rich in other rare species, such as Potentilla crantzii subsp. serpentini, Myosotis
stenophylla, Knautia serpenicola, Thlaspi montanum, Armeria vulgaris subsp.
serpentini, and Asplenium cuneifolium.

Hadce u Hrncir NM

Hadce u HrnCif NM stretches over an area of 2.83 hectares near the village of
Hrncire. The pine forest which covers most of the area is located on a gentle
slope with north-eastern exposure. The serpentine is exposed and forms small
clusters of rocks. In general, the Hadce u HrnciF site is poorer in species, the
only typical species here being M. smejkalii and Asplenium cuneifolium.
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Na obou projektovych lokalitach prevladal hustsi borovy les s velkym mnoz-
stvim nalet smrkd, bfiz a kruSiny olSové. Svétliny, kde by potencionalné mohla
kuficka rist, spolu s dalSimi hadcovymi druhy, pokyvaly porosty titiny rakoso-
vité a titiny kfovistni ¢i bezkolence modrého. V diisledku hustého porostu stro-
mu i bylinné vegetace dochazelo ke zménam v pldnich podminkach - pavodni
hadcova plda byla prekryta vysokou vrstvou humusu, ktery dale podporoval
rist nehadcovych druh.

Zachrana kuricRy hadcové

Situace na zacatku
projektu

Celkové tak byla populace kuricky na pokraji vyhynuti. Kuficka hadcova byla na
Gstupu a prakticky rostla uz jen na nékolika malo mistech na skalach ¢i méné
zarostlych svétlinach. Na nékterych castech se nachazelo pouze nékolik jedincd,
ktefi neprodukovali témér zadné potomky. V PP Hadce u Hrncif rostlo posled-
nich 98 jedincii a v NPP Hadce u Zelivky 323.

Situation at the
beginning of the project

Both project locations were predominantly covered by dense pine forests with
a lot of self-seeding spruce, birch and alder buckthorn undergrowth. Clearings,
where M. smejkalii could potentially occur together with other serpentine spe-
cies, were covered by reed grass, bushgrass or purple moor-grass. The very
dense tree and herb vegetation led to changes in soil conditions: the original
serpentine soil was covered by a thick layer of humus which further facilitated
the growth of other non-serpentine species.

Generally speaking, the M. smejkalii population was on the verge of extinction.
It was declining and remained at only a couple of spots on rocks or less over-
grown clearings. In some cases, only a few individuals occurred and they hardly
ever reproduced. The last 98 individuals remained at the Hadce u HrnCif NM,
whereas at the Hadce u Zelivky NNM the last 323 individuals remained.
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. Projektové aktivity -
managementova opatreni

Prosvétlovani lesa - kaceni, odstranéni naletu

Dostatek svétla je jednou ze zakladnich podminek pro preziti kuficky hadcove.
Nejradéji roste v ridké lesni hadcové stepi nebo na mirné zastinénych ska-
lach. Prosvétleni lesa a odstranéni naletd tak bylo prvnim managementovym
opatrenim. V porostu jsme cilené ponechavali mladé borovice lesni, abychom
zajistili pfirozenou obnovu hadcovych bord. Stromy i nalety byly pokaceny, vét-
ve a kere z lokality odvezeny a sestépkovany. Dfevo z pokacenych stromd bylo
ponechano na misté k zetleni a jako biotop pro fadu dalSich druhi vazanych
na mrtvé drevo.

Zachrana kuricRy hadcové

ProtoZe jsme nechtéli pouZzit chemickeé pripravky k zamezeni opétovné vymlad-
nosti predevsim pafizki krusiny olSové, byly jeji parezy rucné vykopany. Cel-
kem bylo prosvétleni lesa provedeno na 15,8 ha v NPP Hadce u Zelivky a 0,57 ha
v PP Hadce u Hrncif. Na jiznich svazich se prosvétleni pohybovalo pouze v jed-
notkach procent, zatimco nejvice zastinéné casti zemi se prosvétlily o vice
nez 12%.

Project activities -
management interventions

Clearing the forest - tree cutting, removing self-seedings

Sufficient sunlight is one of the basic conditions for the survival of M. smejkalii.
It prefers sparse serpentine forest-steppes or mildly shaded rocks. Clearing the
forest and removing self-seeding growths was thus our first management inter-
vention. We decided not to remove young pines, so as to facilitate the renewal
of natural serpentine pine forests. Trees and self-seedings were felled, bran-
ches and shrubs were removed from the site and put through a wood chipper.
The timber of felled trees was left on the site to rot and serve as a biotope for
a number of species which need dead wood.

We decided not to use chemical products to prevent the re-sprouting of mainly
alder buckthorn stumps and removed them manually. The forest was cleared
over an area of 15.8 hectares of the Hadce u Zelivky NNM and 0.57 hectares of
the Hadce u Hrncif NM. On the southern slopes, only a couple of percent of the
area was newly exposed, while on the most shaded parts of the territory it was
more than 12%.
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Kuficka hadcova se vyvinula do samostatného druhu i diky specifickym pod-
minkam hadcového podloZi. To je pro vétSinu rostlin svymi vlastnostmi doslova
toxické a je na ném proto velmi mala konkurence druh(. Na lokalitach vsak byla
hadcova pida prekryta vysokou humusovou vrstvou, ktera umoziiuje rist i béz-
nym druhtim. Tyto druhy jsou konkurencné silné a kuficku i ostatni hadcové
druhy rychle vytlacuji. Proto je nezbytné pro zlepSeni podminek kuficky had-
cové a dalSich hadcovych druhl odstranit humusovou vrstvu aZ na hadcovou
pldu a zvétravajici hadcovou horninu. V minulosti toto bylo zajiSténo seSlapem

Zachrana kuricRy hadcové

Strhavani humusove vrstvy -
rucni a mechanizaci

pfi pastvé a pozdéji také pouzivanim lesni hrabanky jako steliva pod dobytek.
Na mozaice vybranych ploch o celkové rozloze 1,23 ha v NPP Hadce u Zelivky
a 0,04 ha v PP Hadce u Hrncif jsme proto odstranili vrstvu humusu do hloub-
ky 5-25 cm, tedy az na zvétralé podlozi. Na nepfistupnych mistech a prudkych
stranich byl humus odstranén ruc¢né pomoci hrabi a odnesen v kyblech nebo
odvezen na kolecku. Ostatni plochy byly strzeny bagrem, coz se ukazalo jako
efektivnéjsi i pro kuricky samotne.

Removal of the humus layer -
manual and mechanical

M. smejkalii developed into a separate species partially due to the specific con-
ditions provided by the serpentine bedrock. These conditions are toxic for most
plants which is why competition from other species is low here. At our locati-
ons, however, the serpentine bedrock was covered by a thick layer of humus,
which allowed the growth of even common species. These species are high-
ly competitive and quickly replace M. smejkalii and other serpentine species.
In order to improve the living conditions of M. smejkalii and other serpentine
species it is, therefore, necessary to remove the humus layer all the way to the
serpentine soil and the eroded serpentine bedrock. In the past, this was done

by grazing farm animals and later by people who used needle litter as bedding
for their farm animals. This is why we removed the humus layer, 5-25 ¢cm in
depth, all the way down to the eroding bedrock, on a mosaic of selected plots
of 1.23 ectares in total in the Hadce u Zelivky NNM and 0.04 hectares in Hadce
u Hrncif NM. In inaccessible places and on steep slopes the humus layer was re-
moved manually with a rake and carried away in buckets and on wheelbarrows.
Other areas were uncovered using mechanical diggers which proved more effi-
cient even for M. smejkalii itself.
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Diky dlouhodobé absenci lesni pastvy, at uz davno vyhynulymi velkymi kopytni-
ky jako jsou mamut ¢i zubr nebo pozdéjsi selské pastvy dobytka v lese v kom-
binaci s odstrafiovanim hrabanky na stelivo, doslo na hadcich k nahromadéni
vysoké vrstvy humusu. Tyto podminky prestaly vyhovovat hadcovym druhiim
a naopak velmi vyhovuji travam s prevahou trtiny rakosovité a trtiny krovistni.
Na celkem 11 ha centralni ¢asti NPP Hadce u Zelivky jsme proto zacali v lesnim
porostu kosit a past. Vybrana byla predevsim mista, kde tftina jiz temér prevla-
dala nad ostatnimi druhy rostlin. Plocha byla nejprve zmulcovana, aby se rozbi-

Zachrana kuricky hadcové

' Koseni a pastva

ly a poskodily velke trsy tftiny a narusila humusova vrstva. Veskera zmulcovana
hmota byla shrabana a odvezena. Od té doby zde pravidelné 2 x rocné probiha
na 5 ha pastva stadem 30 ovci a na 6,2 hektarech koseni se shrabanim a odvo-
zem pokosené hmoty. Dale se jesté pravidelné kosi 0,3 ha v druhé casti Gzemi.
Vysledkem je postupny Gstup trtiny krovistni. VedlejSim efektem pastvy je naru-
Sovani humusu kopytky zvirat. Uvolnéné plosky postupné obsazuje hadcova ve-
getace a postupné se tak vraci plvodni biotop vhodny i pro kuficku hadcovou.

Grazing and mowing

The long-term absence of forest grazing whether by long-extinct large ungu-
lates, such as mammoth or bison, or later by cattle grazing in forests combi-
ned with the removal of needle litter, led to the accumulation of a thick layer
of humus on the serpentine bedrock. These conditions were unfavourable for
serpentine species and at the same time highly favourable for grasses, namely
Calamagrostis arundinacea and C. epigejos.

We, therefore, started to mow and graze an area of 11 hectares in the central
part of the Hadce u Zelivky NNM. We mainly chose spots where reed grass al-
most replaced other plant species. First, the whole area was mulched in order

to destroy large tufts of reed grass and to disrupt the humus layer. All the mulch
material was later raked off and removed. Since then, an area of 5 hectares is
grazed twice a year by a flock of thirty sheep, while another 6.2 hectares are
mowed and the material is removed. An area of 0.3 hectares in the second part
of the territory is also regularly mowed. One side effect of grazing is the fact
that the humus layer is disturbed by animals™ hoofs. These exposed spots are
then gradually occupied by serpentine vegetation, bringing about the original
biotope which also provides a suitable habitat for M. smejkalii.
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Pripravne studie

U druhi s malymi populacemi je vhodné vytvofit zachranné kultury mimo pfi-
rozena stanovisté. Tyto kultury pak slouzZi jako zdroj materialu pro navrat dru-
hu do pfirody. Péstovani druht v zachrannych kulturach je vSak vzdy spojené
s mnoha riziky a musi tak byt zaloZeno na odbornych podkladech. P¥i pripravé
ex-situ kultur proto byly provedeny dvé studie: geneticka analyza jednotlivych
populaci a krizici experiment mezi jednotlivymi populacemi. Tyto studie byly
vstupnimi podklady i pro vysadby do prirody.

Ex-situ ochrana

Vysledky odbornych studii ukazaly, Ze:

- Rostliny z PP Hadce u Hrnéif a NPP Hadce u Zelivky jsou geneticky vzdale-
né a musi byt v zachrannych kulturach drZzeny oddélené.

- Populace v ramci NPP Hadce u Zelivky si jsou podobné a lze je tak
kombinovat.

U nejvétsi populace je nutné pfi posilovani populaci zachovat pivod se-
men, zatimco u nejmensich populaci je vhodné pouZit i populace jiné.

Hadce u Hrncit SCI

Zelivka SCI

Graf ukazuje genetickou odliSnost rostlin z jednotlivych oblasti. Te¢ky zobrazuji jednotlivé rostliny, barva
jejich puvod. Rostliny z PP Hadce u Hrnéif (riiZové) vytvorily samostatnou skupinu v pravé horni éasti grafu,
zatimco jednotlivé populace z NPP Hadce u Zelivky (zelen, zluta, cervena, modra) jsou vzajemné promichané
ve stfedu grafu.
The graph presents genetic differentiation of plants from both areas. Points represent particular individuals,
different colours their origin. Plants from Hadce u Hrnii NM (pink) are grouped at the top right of the graph,
while particular populations from Hadce u Zelivky NNM (green, yellow, red, blue) are mixed together in the
middle of graph.

Vysledky byly publikovany v odbornych ¢asopisech Conservation genetic (Stojanova a kol. 2020), Journal for Nature Conservation (Lozada-Gobilard a kol. 2020)

a Preslia (Stojanova a kol. 2021)

Zachrana kuricRy hadcové

Ex-situ protection

Genetic study

For species with small populations it is useful to create rescue plantings out-
side their natural sites. These plantings then serve as a source of material for
the reintroduction of the species into the wild. Cultivation in rescue plantings,
however, is always risky and must therefore be based on scientific data. Two
studies have been conducted regarding the preparation of ex-situ conservati-
on: a genetic study of individual populations and the hybridization experiment
between individual populations. These studies were also the basis for reintro-
duction into the wild.

The results of the studies showed that:

- plants from Hadce u Hrn¢if PP and Hadce u Zelivky NNM are genetically
distant and must be kept separately in rescue plantings;

- populations in Hadce u Zelivky NNM area are similar and it is possible to
combine them;

+ inthe largest population it is necessary to maintain the origin of the
seeds, whereas in the smallest populations it is desirable to use other
populations as well.

The results were published in the Conservation genetic (Stojanova et al. 2020), Journal for Nature Conservation (Lozada-Gobilard et al. 2020) and Preslia (Stojanova

et al. 2021).
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Pfi péstovani rostlin v zachrannych kulturach je velmi dulezité zachovani
adaptaci na pavodni stanovistni podminky a vytvoreni dostatecné velkych po-
pulaci, které budou schopny se reprodukovat. Pfi pfipravé ex-situ kultury ku-
ficky tak byly nejprve vytvorené skalky z hadcovych kamen(, prosypané rozdr-
cenym hadcem rtiznych frakci od prachu po drt. Na né byla umisténa hrabanka
z prirozenych lokalit s vegetaci a do takto pripravenych ploch se vysadily saze-
nice kuricky hadcoveé. Péce o rostliny je pouze minimalni a navozuje prirozené
podminky - skalky se nehnoji, pleji se pouze necilové druhy rostlin a zaléva se

Zachrana kuricky hadcoveé

Realizace ex-situ
ochrany

pouze vyjimecné pfi extrémnim suchu. Nejvétsi ex-situ kultura byla vytvorena
v navstévnickém stredisku EVL Zelivka - Vodni diim. Na dvou skalach ve ven-
kovni expozici bylo vyseto 1528 semen (kliCivost byla nulova) a vysazeno cel-
kem 1835 jedinc(i pochazejicich ze semen sebranych ze 4 populaci v NPP Hadce
u Zelivky. Primérné pezivani jedincd bylo prvni rok po vysadbé 77,5% a druhym
rokem kleslo na 26,5%. Rostliny se zacaly mnozit a produkovat semena. Semena
maji vysokou klicivost (80%), ktera je srovnatelna s pfirozenymi populacemi.
Nasledné byla pouzita pro napéstovani sazenic k reintrodukci do pfirody.

Establishment of
ex-situ population

When cultivating plants in rescue plantings it is very important to make sure
that they remain adapted to conditions of their original site and to create popu-
lations large enough to reproduce. When preparing ex-situ plantings of M. smej-
kalii, we therefore first built rockeries from large serpentine rocks mixed with
crushed serpentine varying in size from dust to grit. We spread needle litter from
natural sites with vegetation over them and then planted M. smejkalii seedlings
in the prepared plots. Care provided to these plants is basic and resembles na-
tural conditions: the rockeries are not fertilised, only non-target species are
weeded and watering is exceptional, restricted to periods of extreme drought.

The largest ex-situ planting was created at the Visitor Centre of the European
SCI Zelivka - Vodni diim. A total of 1.528 seeds was sown on two rockeries in the
external exposition (germination was zero) and 1.835 individual seedlings were
planted which originated from seeds gathered from four populations in Hadce u
Zelivky NNM. Survival of individuals was 77.5% after first year and 26.5% after se-
cond year after transplantation. The plants started reproducing and producing
seeds. The seeds had a high germination rate (80%) and they were later used to
pre-grow seedlings for reintroduction into the wild.
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Model péstovani vzacnych druhu rostlin v soukromych zahradach byl prevzat ze
Svycarska, kde spé&sné funguje uz fadu let. Jeho zakladem je zapojeni mistni
komunity obcand, ale i mistnich $kol a samotnych obci. Principem je vytvo-
fenich tzv. zachrannych (ex-situ) populaci rostlin na jednotlivych zahradach
v blizkosti plvodnich stanovist. Vytvofeni zachrannych populaci bylo realizo-
vano pomoci napéstovanych sazenic. Na kazdé zahradé byly vytvoreny hadcové
skalky, aby se podminky co nejvice pfibliZily plivodnimu prostfedi. Takto bylo
vytvoreno pro kazdou lokalitu 10 skalek, celkem tedy 20. Jednotlivi majitelé za-
hrad byli proskoleni jak spravné o kuficky pecovat a pravidelné 2-4x rocné jsme
kazdou skalku zkontrolovali a konzultovali priibéh péce. Samotna péce o skalky
ze strany majitell probihala zdarma. S kazdym majitelem zahrady byla uzaviena
pisemna dohoda.

Zachrana kuricRy hadcové

l¢  Zachranné péstovani
v soukromych zahradach

Prezivani rostlin bylo prvni rok po pfesazeni vysoké, v priméru 73%. Druhym
rokem vSak pokleslo na 25%. Rostliny se ale Uspésné mnozily a jejich pocet na
skalce se zvySoval. Kli¢ivost semen byla variabilni mezi skalkami a pohybovala
se mezi 48-96%.

Do budoucna ma tak kuficka hadcova zdarma zajistény zalozni zdroje genofondu.

Zachranné péstovani v soukromych zahradach bylo v ramci projektu prubéz-
né propagovano jako moznost zachrany i dalSich vybranych ohroZenych dru-
hi rostlin. A ve spolupraci s Ministerstvem Zivotniho prostfedi CR, Agenturou
ochrany pfirody a krajiny CR a zainteresovanymi nevladnimi organizacemi a bo-
tanickymi zahradami vznikla metodika tohoto zplsobu zachrany.

Rescue planting in
private gardens

The model whereby rare species are planted in private gardens was adopted
from Switzerland, where it has been successful for many years. It is based on
including members of local communities, as well as local schools and muni-
cipalities. The idea is to create ex-situ rescue populations of plants in indi-
vidual gardens close to the original sites. Serpentine rockeries were built in
each garden so that the conditions would resemble the plants” original envi-
ronment as much as possible. Ten rockeries were built at each site, 20 in total.
Pre-grown seedlings were used to create rescue populations. The gardeners
were instructed on proper care for M. smejkalii and we inspected each rockery
regularly, two to four times a year, and consulted on the plant’s progress. The
owners cared for the plants free of charge and a written agreement was conclu-
ded with each of the owners.

The survival rate one year after re-plantation was high, 73% on average. It, howe-
ver, dropped to 25 % the following year. The plants reproduced successfully and
their numbers in the rockeries increased. Seed germination differed between
particular gardens and ranged between 48-96%.

Alternative sources of the M. smejkalii gene pool are thus secured free of charge.

Rescue planting in private gardens has been promoted throughout the project
as a possible way to save other endangered plant species, as well. In cooperati-
on with the Ministry of the Environment of the Czech Republic, the Nature Con-
servation Agency of the Czech Republic and several NGOs and botanic gardens
a methodology has been prepared for this type of conservation activity.
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Kuficka hadcova potrebuje pro efektivni rozmnoZovani jiného partnera. Proto
u malych populaci je velkeé riziko, ze vhodného partnera nenalezne a nebude
se tak rozmnozovat. Malé populace jsou také méné navstévovany hmyzem, kte-
ry je nezbytnym prostiednikem pro opyleni. Z téchto divodu jsme tyto malé
populace v NPP Hadce u Zelivky zvétsili. Posilovani populaci bylo realizovano
na 4 mistech v tomto chranéném Gzemi, a to jak vysetim semen, tak vysadbou
predpéstovanych sazenic.

Samotnému posilovani pfedchazely managementové zasahy (hlavné prosvétle-
ni porostu a strzeni vrchni vrstvy humusu az na hadcovou padu), které vytvofily
vhodné podminky pro rust kuficek. Sazenice byly napéstovany ze semen z jed-
notlivych populaci, abychom zachovali ptivodni genofond. Celkem bylo vysaze-
no 1304 jedincl a vyseto vice nez 9 000 semen.

Zachrana kuricRy hadcové

Posilovani populaci
a reintrodukce

Vysledky ukazaly, Ze posilovani populaci pomoci semen neni mozné, protoze
kli¢ivost na stanovistich byla téméf nulova (a to i presto, Ze v laboratornich
podminkach semena normalné klicila). Naopak vysazené sazenice se pomérné
spé3né ujimaly. Pfezivani sazenic bylo mezi populacemi riizné - mezi 13,4-58,8%.
Ve vSech populacich ale rostliny Gspésné rostou, mnozi se, produkuji semenacky
a Sifi se do svého okoli.

Reintrodukce, tj. navrat kuficky na lokalitu, kde jiz vyhynula, byla provedena ve
vychodni &asti NPP Hadce u Zelivky vysadbou vypéstovanych rostlin. Celkem zde

bylo vysazeno 2003 jedincy, z nichz prezilo 58,6%. Rostliny kvetou a mnoZi se.

Strenthening populati-
ons and reintroduction

For its effective reproduction, M. smejkalii needs another partner. This is why,
in smaller populations, the risk is high that a suitable partner will not be found
and the plant will not reproduce. Small populations are also less often visited
by insects, who are indispensable intermediaries for pollination. This is pre-
cisely why we expanded these small populations at the Hadce u Zelivky NNM.
The strengthening of populations took place at four sites around Zelivka by
sowing seeds or planting pre-grown seedlings.

The strengthening itself was preceded by taking management measures (mainly
clearing the sites, removing the upper humus layer and exposing the serpentine
soil) which helped to restore suitable conditions for the growth of M. smejkalii.
Seedlings were pre-grown from seeds from each population in order to main-
tain the original gene pool. Altogether, 1.304 individuals were planted and over
9.000 seeds were sown.

The results showed that it is impossible to strengthen populations by sowing
seeds, because their germination rate on site was almost zero (albeit in la-
boratory settings they germinated normally). On the contrary, the planted
seedlings were more or less prosperous. The survival rate of seedlings differed
between populations, between 13.4-58.8%. In all populations, however, plants
are growing well, they are reproducing, producing seedlings and they are spre-
ading.

Re-introduction, i.e. returning M. smejkalii to a location, where it was extinct,
was performed in the eastern part of the Hadce u Zelivky NNM site through
planting seedlings of seeds from four populations. In total, 2003 individuals
were planted. Plant survival was 58.6%. Plants are flowering and reproducing.
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projektu

Dopad na prirozené populace

Abychom zjistili, jaky mél projekt dopad na populace kuficky hadcové na jed-
notlivych lokalitach, hodnotili jsme jednotlivé ristové faze kuficky - kolik pro-
dukuji semen, jak jsou velké, jak hodné kvetou, jestli se na lokalitach objevuji
nové rostliny, kolik jich odumira. Na zakladé téchto méreni jsme urcili, ktera
faze zivotniho cyklu (zjednoduSeny Zivotni cyklus je uveden na obrazku nize)
je pro prezivani klicova a mély by se na ni zaméfit ochranarské aktivity v bu-
doucnu. Vysledky ukazaly, Ze pro kuficku je klicové preZivani semen v semenné
bance, rist semenackul a prezivani stfedné velkych kvetoucich rostlin.

Projekt mél na populace kuficky pfiznivy dopad. Témér ve vSech castech doslo
k narlstu poctu pfirozenych jedincl. Pokles se nepodafilo zastavit na nejvice
oslunénych jiznich svazich, kde v disledku vysokych teplot a sucha preziva pou-
ze malo mladych rostlin. Zatimco v roce 2015 bylo v NPP Hadce u Zelivky 323 je-
dinct, v roce 2020 jsme jich napocitali 970 (bez nové vysazenych). V NPP Hadce
u Hrncif vzrostl pocet ze 183 jedincli na 406.

Zjednoduseny Zivotni cyklus kufFicky hadcové. Ze semene vyklici
maly semenacek, ktery postupné doroste v nekvetouci a pozdéji
kvetouci dospélou rostlinu. Kvetouci rostlina je opylena a produ-
kuje dal$i semena, ktera padaji do pudy a slouzi k zaloZeni dalsi
generace rostlin.

AN
7
Simplified life-cycle of M.smejkalii. The seeds germinate and new
seedlings are established. They grow to non-flowering plants and

later to flowering plants. Flowers are pollinated, plants produce
seeds, seeds drop into the soil and thus establish new generation.
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Hodnoceni dopadu

Dopad na dalsi druhy

Dopad projektu na dalsi hadcové druhy a celou vegetaci byl hodnocen na trva-
lych monitorovacich ctvercich. Na téchto Ctvercich jsme sledovali, jak se mezi
roky méni procento plochy pokryté jednotlivymi druhy a jak hodné je plocha
porostla. U pasenych a kosenych ploch jsme jesté navic nékteré plochy umistili
do kontrolnich kleci, abychom zabranili jejich spaseni.

Vysledky ukazaly, Ze strhavani humusove vrstvy je efektivni pouze pokud je vel-
mi razantni a vede k obnazeni hadcového podlozi. Tato mista jsou pak postupné
osidlovana hadcovymi druhy. Vytvofeni hadcového spolecenstva trva priblizné
4 roky. Koseni a pastva vedou k Gstupu tftiny rakosovité, rozvolnéni porostu
a k postupnému naristu hadcovych druhu.

h semeno/seed

semenacek
seedling

kvetouci rostlina
flowering plant

_

nekvetouci rostlina
non flowering plant

Assessing the impact
of the project

On natural M. smejkalii populations

To determine the impact of the project on the populations of M. smejkalii at each
site, we assessed individual plants™ growth stages - how many seeds do they
produce, how big are they, how much do they bloom, do new plants appear at
any of the sites, how many individuals die. Based on these measurements we
determined which stage of the life cycle is key for survival and should, therefore,
be the focus of future conservation efforts. Our results showed that the survival
of seeds in seed banks, seedling growth and the survival of medium-sized plants
in bloom (see see picture Simplified life-cycle) are the key stages for M. smejkalii.

The project has had a positive effect on M. smejkalii populations. Almost all sites
have seen an increase in the number of natural individuals. The decline could
not be halted on the southern slopes which are most exposed to sunlight, where
only a few young plants survive due to high temperatures and drought. While in
2015 there were 323 individuals in Hadce u Zelivky NNM, in 2020 we counted 1420
(excluding newly planted ones). In Hadce u Hrn¢ii NM, the number has increased
from 183 individuals to 406.

On other serpentine species

The impact of the project on other serpentine species and the entire vegetation
was assessed on permanent monitoring plots. These square-shaped plots were
used to monitor how much the area changed from year to year, what percentage
was covered by each species and how densely the area was covered by vege-
tation. In grazed and mowed areas, we used control cages to prevent grazing.

Our results showed that removing the humus layer is effective only if it is remo-
ved very vigorously leading to the exposure of the serpentine bedrock. These
plots are then gradually occupied by serpentine species. It takes approximately
four years to establish a serpentine community. Mowing and grazing lead to the
retreat of Calamagrostis arundinacea, to the vegetation becoming less dense
and to the gradual increase of serpentine species.
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Prace

0d zacatku projektu byla snaha o zvySeni informovanosti mistnich obyvatel
i navstévnikd regionu o fenoménu kuficky hadcové, ktera se vyskytuje jen na
dvou lokalitach na svété. Poradali jsme osvétové prednasky v mistnich obcich,
vychazky na lokality s vyskytem kuficky, psali tiskové zpravy do médii. Vznikla
rovnéZ webova stranka a téma jsme komunikovali i na socialnich sitich. Velikou
vyhodou bylo zapojeni navstévnického strediska EVL Zelivka - Vodni diim, které
stoji nedaleko jedné z lokalit a kazdorocné ho navstivi 25-30 tis. lidi. Kuficka zde
byla zaclenéna pfimo do expozice prostrednictvim dvou hadcovych skalek, kde
si ji navstévnici mohou pfimo prohlédnout a na motivy kuficky vzniklo nékolik
interaktivnich hernich prvki. V navstévnickém stredisku se rovnéz konala foto-
graficka vystava k hadctm ¢i herni dilny na vyrobu ozdob z hadcovych koralka.

Zachrana kuricRy hadcové

s verejnosti

Kuficka se zde stala nedilnou soucasti propagacnich predméti. V ramci projek-
tu byly vytvoreny dva vyukovée programy pro skoly, které se vyucuji pravé zde.
Kuficka hadcova, a projekt samotny, byly predstaveny na akcich poradanych
Akademii véd CR - Veletrhu védy, Tydnu védy a techniky, A-Festu. U lokality NPP
Hadce u Zelivky byl postaven informacni altan, ktery slouzi navstévnikim jako
zaklad informaci o lokalité i projektu.

awareness

Since the beginning of the project, the aim has been to increase awareness in
the local populations as well as in visitors about the phenomenon of M. smej-
kalii which only occurs at two sites in the world. We organised lectures in local
villages as well as guided visits to sites with M. smejkalii, and we wrote press
releases for the media. A website was launched and we were active on social
media. The inclusion of the Visitor's Centre of the Zelivka SCI - Vodni d{im, loca-
ted close to one of the sites and visited by some 25-30 thousand visitors each
year, was a great advantage. Here, M. smejkalii was included directly in the ex-
hibits: there are two serpentine rockeries where visitors can observe the plant,
and there also is a number of hands-on elements for children. The Visitors Cen-
tre housed a photo exhibition on serpentine plant species and, for instance,
workshops where children made decorations from beads of serpentine.

Public

M. smejkalii became an integral part of a PR campaign and the project also
resulted in two programmes for schools, which are taught at local schools.
M. smejkalii and the whole project were also introduced at events organised by
the Academy of Sciences: the Science Fair, the Week of Science and Technology
and A-fest. A fully automated information gazebo providing visitors with basic
information about the site and the project, was built at the Hadce u Zelivky NNM.
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Diky projektu LIFE for Minuartia se podafilo zachranit vymirajici druh kuficku
hadcovou (Minuartia smejkalii) , rostouci pouze na dvou mistech na svété. Byla
zavedena vhodna péce o Gzemi, ktera bude pokracovat i po skonceni projektu
jako lesni pastva a koseni. Populace kuficky hadcové se diky aktivitam projektu
zvysila o 164 %. Spolu s tim, se rovnéz podafilo zlepsSit podminky i pro dalsi
hadcové druhy na lokalitach jako napfiklad mochnu Crantzovu hadcovou (Po-
tentilla crantzii subsp. serpentini), pomnénku azkolistou (Myosotis stenophylla),
chrastavec hadcovy (Knautia serpenicola), penizek horsky (Thlaspi montanum),
travni¢ku obecnou hadcovou (Armeria vulgaris subsp. serpentini) a slezinik
hadcovy (Asplenium cuneifolium). Podafilo se vytvofit sit 20ti zaloZnich popula-
ci kuficky hadcové v botanickych zahradach a u mistnich zahradkari. Tim se do
budoucna zajistil druh proti pfipadnému vyhynuti a zaroven dostatecny zdroj
semen pro posilovani populaci v pfirodé. Projekt rovnéz klicové prispél k osvété
mistni vefejnosti. Dnes uZ v okolnich obcich témér kazdy vi, Ze kuricka existuje
a je tfeba ji chranit.

Zachrana kuricRy hadcové

Plany do budoucna

Jednotlivé typy péce o lzemi budou v pfistich letech zahrnuty do pripravova-
nych strategickych dokumenti jako je Plan péce o Gzemi a Lesni hospodarsky
plan. Tim bude zajisténa kontinuita péce o lokality.

Kuficka hadcova, stejné jako kazdy druh, ktery je omezen pouze na nékolik malo
populaci, je velmi zranitelna zanikem kazdé z nich. Ziskané zkusenosti proto bu-
dou vyuZity na hadcich v blizkosti obou evropsky vyznamnych lokalit s vyskytem
kuficky. Cilem bude zaloZeni novych (dalSich) populaci, a tim celkové posileni
druhu v pfirodé.

Conclusion #

Thanks to the LIFE for Minuartia project we succeeded in saving the endangered
M. smejkalii species, which only occurs at two sites in the world. New types of
care were introduced such as forest grazing or mowing which will continue even
after the project will be concluded. The population of M. smejkalii has increased
by 164 % thanks to activities introduced as part of the project. The project also
resulted in the improvement of living conditions of other serpentine species,
such as Potentilla crantzii subsp. serpentini, Myosotis stenophylla, Knautia ser-
penicola, Thlaspi montanum, Armeria vulgaris subsp. serpentini and Asplenium
cuneifolium. We succeeded in creating a network of 20 rescue populations of
M. smejkalii in botanic as well as local private gardens. This has secured the
species against the possibility of extinction in the future and at the same time
provided a sufficient source of seeds for strengthening populations in the wild.
The project also played an essential role in raising public awareness. Today,
almost all residents of surrounding villages know that M. smejkalii exists and
needs protection.

Plans for the future

In the next couple of years, each type of protection of the area will be included
in strategic documents currently being prepared, such as the Management Plan
for a protected area and the Forest economy plan. This will ensure continuity
of care for the sites.

Like other species limited to a few populations, Minuartia smejkalii is very vu-
Inerable should any of these populations disappear. Experience gained throu-
ghout the project will therefore be used for serpentine areas in the vicinity
of each of the sites of European importance where M. smejkalii occurs. Our
objective is to found new (more) populations and thus strengthen the species
in the wild.
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