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ACTION PLAN SUMMARY for Dianthus arenarius subsp. bohemicus
(NOVAK) O. SCHWARZ

Initial situation

Dianthusarenariussubsp.bohemicugNovak) O. Schwarz— Bohemian Sand Pink is protected as
a critically threatened species in the Czech Rdjg;ulhe same degree of threatening is stated ialso
the Red List of Vascular Plants of the Czech Republ

The Bohemian Sand Pink grows only in the Czech Rkpult is endemic to a small area near
Roudnice nad Labem. Four other subspecies of thd Bank Dianthus arenariug occur in Northern

Germany, Poland, southern Sweden and Finland, @décBcountries, Belarus, and Ukraine (see
Chapter 1.1.3).

Historically, only two habitats of occurrence weeeorded, both in the Popska plain — National
Nature Monument (NNM) Klereand near Vrazkov, while the Vrazkov habitat ceasedxist in the
1950’s. The recent occurrence of the species irCtexh Republic is limited to one original habitat
NNM Klenet and one artificially established habitat near Kysge.

1. NNM Klene& — currently the only original habitat of the specieshe Czech Republic; it is

situated on a south-west facing sandy hillside s@&&m from the village of Klere(district

of Litomérice). Until the 1990’s there were only some 200st#us remaining, most of them
old. After the performance of management measuneth® habitat the number of individual
growing plants has substantially increased sin@® 1@&ith successful dissemination of seeds

and ecesis. In 2005 the total population includgar@ximately 830 individual plants.

2. Kyskovice (proposed Nature Monument — NM - N€amenici) — There is only a single cluster

growing on this habitat, which survived from ad#i planting schemes carried out in 1987 by the
group of Czech Union for Nature Conservation basé&budnice nad Labem. The size of the cluster
is approximately 30x36m while thetotal area of the habitat @54 ha. The plant does not spread
in this habitat.

The plant is a heliophilous species growing indbeieties of open sand and sandy soil grasslands. A
imperative condition for successful rooting of dee$ and their further development is a mild distuince
of the growth as the species is not able to witltsthe competition of grasses and ruderal plardisp®en
undisturbed habitats.

The main causes of threat to species are succedsmges within the habitat due to changed use of
the habitats, especially abandonment of the toaditimanagement methods. As a result of these ebang
the historic habitat near Vrazkov ceased to exist the 1940's a pine and locust-tree plantatiors wa
established there after the land was no longer us#te traditional way. After this interference ttee

original habitat the population became extinctdace. The changes caused by the abandonment of the
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traditional management of the land are also the obrthe current problem of the population at NNM
Klene:. The absence of proper management (especialljngjazauses the grassland to thicken, which
dramatically limits the possibilities for natur&production of the plant population. This habitagiso
under the negative influence of herbivorous inseetsch prevent the correct development and majurin
of the Sand Pink seeds.

Obijectives of the Action Plan

Long-term objectives:

1. Establishing a long-term stable populationDoénthus arenarius subsp.bohemicuson the
NNM Klene¢ habitat with 400% larger area of the plants’ ocence than the condition
documented in 2005. The newly established populatraust be capable of spontaneous
reproduction in the long-term perspective, whichlkhe verified by checks performed in at
least ten successive years.

2. Establishing a long-term stable population res@fvBianthus arenarius subsp.bohemicus
on the second site near KysSkovice; this populatiomst also be capable of spontaneous
reproduction in the long-term perspective, whichlkhe verified by checks performed in at
least ten successive years.

Mid-term objectives:

For the period of thdirst ten years after the acceptance of the Action Plan the foltayvi
objectives were set:

1. Establishment of stable population and suitablelitmms for the existence @fianthusarenarius
subspbohemicugpopulation on the site &NM Klenet.

2. Support of the species’ introduction and stabilsaif the population on the reserve habitat
near Kyskovice.

3. Proposal and performance of measures imprah@dpabitat conditions on the reserve site near
KysSkovice.

4. Study and research activities in order to 8emathe knowledge of the biology and ecology of
the specie®ianthusarenarius subsp.bohemicusand its relative populations in Germany and

Poland.

Main scope of measures

The main activities of the Action Plan will focuszdominantly on the site of NNM Kle&én order to
create conditions suitable for the developmenthef dpecies and its population. The aim of the pidnn
measures will be to achieve such condition of tdatat that enables for a spontaneous disseminattithe
species within the habitat and the growing of éieall population of the Bohemian Sand Pink.

As the NNM Klené site is the last original habitat with the spegepulation, a back-up population will
be established on the reserve site near KySkavtteh has already proved as suitable for the inttton of

the species. The aim of the planned measures odysievice site will be to create suitable conditio
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enabling for a spontaneous dissemination of thelepevithin the habitat and the survival of a sudftly
large back-up population of the species.

Repatriation to the site near Vrazkov, where tleeigs occurred in the past, was considered asutell
after thorough assessment the site was found abiufor the performance of this measure. The igrads
between Klengand Vrazkov, where the plant was once abundant)@w totally covered with locust-tree
and pine growths, and the site would not be seitédl repatriation after felling either as a thlalger of
humus and fallen leaves formed there over the gestdes — such substrate would not suit the proper

development and growth of the plant after repatnat

The main management measure proposed under than Adtn (RP) is extensive grazing of goats and
sheep along with maintenance operations — cuttgigoval of self-seeded trees and shrubs as well as
expansive and non-indigenous plant species.

On the Kyskovice site the turf will be removedatllonce in the places where sowing of the Sand Pink
seeds is planned. The removal of the turf will bilodved by other interventions in order to prevére
succession of unwanted plant and moss species émeahdisturbance of the moss layer, removal [f se
seeded trees and shrubs, etc.).

On the Klene site the turf will be removed also all at one tierel in places selected during the soil
survey. This shall provide for a sufficient sizetlod suitable areas for the growing of the spesiestlings,
which shall lead to the natural reproduction arsdetinination of the species within the site.

Regular monitoring is planned for both sites — NKMnet and KySkovice — to study the condition of
the populations, phytocenological surveying of reewd existing areas with Bohemian Sand Pink plants,
monitoring of micro-climatic conditions on the sit@nd analysing of soil samples.

The research shall focus mainly on the study ofragpction, genetic and morphological
variability of the species on the site, the studyhe plant’s relation with herbivores, influenceda
relation of ant colonies on the root system of 8and Pink, monitoring and determination of the
natural pollinators of the species, as well ashansurveying of individual soil strata.

The research programme shall also cover the protedf the habitats and enforcing of the
protective regimen on the Kyskovice site as wellpapularization of the species among the local

people, which should also support the consequdrdrered protection of the sites.



1. INITIAL INFORMATION FOR THE IMPLEMENTATION OF TH E ACTION PLAN

1.1 Taxonomy
1.1.1 Nomenclature

The first information about the species came prob&iom the Opitz “List of the Plants in the
Flora of Bohemia” (“Seznam rostlin &eny ¢eské” — Opitz 1852, p. 75), where the authos like
Pink (Dianthus plumarius) along with another spgciamed “pyrkovka obecna” (Plumaria vulgaris)
but without any description, localization, and hetom evidence. In 1896 an amateur botanist Karel
Polak published an article in the journal of natw@iences Vesmir, reporting the finding of a new
species of Czech flora. It was a Pink that was doan a rolling hillside near Roudnice nad Labem
and brought by the students of the local schookodnomy to high school professor Valentin
Weinzettel in June 1896. Weinzettel informed pioélakovsky about the finding, an@elakovsky
determined the taxon &ianthusplumariusL. (Celakovsky1897). This name was later accepted by
other authors (Domit904,Polivkal1912).

In 1915 the site was visited by prof. F. A Novalkyovapplied the geographic-morphological
method and excluded the Pink at Kléreom the relatives obDianthus plumarius L. and listed it to
the cluster of species aroumdanthusarenariusL. and DianthusserotinusW. et K. as an endemic
variety of D. arenariusvar. bohemicus Professor Novak continued to pursue the issuvainomy
further (Novak1916, 1921,1922). In his monograph (Novak 1927 a, b) he studieth groups of
Pinks in detail, determining several varieties unB&nthus arenarius In 1949 the bohemicus

variety waspromoted to a subspecies.

Sojak (So0jak1980) described the same plant as an autonomousespanthus novakii .
Kovanda(1984) considers this proposal as overestimati@hcamfirms the plant’s position under the
Dianthus arenarius L. group, however pointing out the similarity ofbsp. bohemicusin some

features to subspsudoserotinuand subspborussicus.

PlumariavulgarisOPITZ Sezn.Rostl.Kvét. ¢eské, 1852

DianthusarenariusL. var. bohemicusNOVAK Véstn.Kréal. Ces.Spole. Nauk,cl. math.-natur.,
1915/8:23,1915

Dianthusx novakii(GRAEBNER)NOVAK Véstn.Kral. Ces.Spol&. Nauk,cl. math.-natur.,
1927/9:47,1927

DianthusarenariusL. subspbohemicu§NOVAK) O. SCHWARTZ Mitt. Thiiring.Bot. Ges.

1: 99,1949

DianthusnovakiiSOJAK Cas.Nar. Muz., ser.natur.,148:77,1980



Species names in other languages:

English: Bohemian Sand Pink

German: Tschechisch&andnelke

1.1.2 Description

Perennial, densely clustering greyish green plamith strong primary root and creeping
branched rootstock.

Perennial, densely clustering ash-green plants stitbng primary root and creeping branched
rhizome. Stem straight, (5-)8-12(-15m tall, bearing 1-3 flowers, rounded, bald, w&h7(-9)
stem segments and indistinctive nodes. Leavesrlinapering to pointed or obtuse-pointed, 1-2 mm
wide. Sheaths 1-2 mm long. Flowers fragrant, simiideverhead with one or max. 3 flowers.
Subcalyx bracts obovately lanceolate to ovatacute to taperingTubular calyx, sometimes slightly
narrowed from base to to24-)25-28(-30) mm long, green or with violet hue. Triangular
dentation, acute to acuminatey¥n long, with webbed, softly ciliate edgéhe blade of the petals is
ovate to orbicular, cuneated and narrowing towdndsbase, up to ¥2 and more deeply laciniated in
narrow, also laciniated (4+8&m long) sections.The corolla isL3—15mm long, white, often greenish
and hirsute at the base. The capsule iy ¥4 longer than the calyx. The seeds arg-2.7mm long,
black.

1.1.3 Variability

The issue of the Sand Pinks was studied by Novdksimonograph (1927). He differentiated four
vicarising intraspecies units on the level of varieThis differentiation was confirmed by other
authors (Tutin1964; Meuselet Mihlberg 1971-1978) and varieties were reconsidered to s
with their number increasing to five. Currently theare five subspecies of tlianthusarenarius

species. The nominate subspecies Hegn. D. a. sub.suecicu¥ occurs in Southern Sweden,
subspeciesborussicus (Vierh.) Kleopow occurs within a larger area of NorthernNorth-Eastern
Europe reaching up to Central Volga region. Thespabiedbohemicus(Novak) O. Schwarzoccurs
near Klenet in the Czech Republic, subspseudoserotinugBlocki) Tutin can be found in Western
Ukraine, and subsgseudosquarrosudNovak) Kleopow (syn. D. a. sub.glaucus)occurs in Belarus
and Ukraine. Adopted from Abto\4992),who refers to Novakl927a, b).

Some plants from NNMKlenet have red marks on the base of their petals (Tod286;
confirmed by own field study)These plants will be studied in order to find outether this is a
genetic deviation or whether the variability occwimply upon the difference in the ecological
conditions (e.g. type of substrate).

Some parts of the population (some clusters) havie flowers; Novak (1915a) presumes this to
7



be due to cross-breeding betweBn arenarius subsp. bohemicusa D. carthusianorum(D. x
novaki). Valova (1988) also states that some clones cultivated on a medftiom seed had pure
white flowers, others had their petals in a pinkmsle. It has not yet been resolved whether the-pink
flowering individuals and the ones with red marks the base of the petals result just from a

morphological variability due to substrate typeadrether they are crossbreds.

1.1.4 Karyology

2n= 60 — determined upon material collected at the NIKMnet site (Kovandal984;sec.Mésicek
et Jarolimova 1992)

1.1.5 Hybridisation

The possibility of cross-breeding with the charterd pink Dianthus carthusianorun), which
occurs at the NNMKlenet site together with the Bohemian Sand Rim&s firstsuggested by Novak
(1915b). He titles the crossbreds of both speageB®ianthus subcarthusianorum arenarius var.
bohemicus Novék states that in many of the crossbreds thieifes of the parerid. carthusianorum
demonstrate only faintly, especially in the pinkisblour of the corolla. The intermediary type
combining the features from both parents is mucérra

In literature (KubatSimr et Stastny1970; Chvapil 1998)this crossbred is also titled as
Lucas Pink(Dianthus lucae). The petals are reputedly pink marked with seveaak dines and the
flower is lightly fragrant. The author does not rtien the origin of this name, no resource is cited
either. Graebngisec.Novak 1927altitles this crossbred d3ianthusnovakii

The issue of Hybridisation and taxonomic valueh#d trossbreds will be studied under genetic

variability (see Chapter 3.4.3).



1.2 Distribution

1.2.1 Overall distribution

The Bohemian Sand Pink grows only in the Czech Bkpult is endemic to a small area near
Roudnice nad Labem. Four other subspecies of thd Bank (Dianthus arenarius) occur in Northern
Germany, Poland, southern Sweden and Finland, #&cBcountries, Belarus, and Ukraine (see
Chapter 1.1.3).

1.2.2 Distribution in the Czech Republic
1.2.2.1 Historic distribution

The occurrence of the Bohemian Sand Pink was haattlyr documented on two sites only within the
Czech Republic. Besides the current site at NNMh&let also occurred on the slopes running towards
the village of Vrazkov (phytogeographic districtdfpska Plain). According to literary resources (Rola
1896) it grew abundantly in large clusters wheratishe Klené site the occurrence was sparse in
individual clusters growing on the dry and sandipbk. Due to the establishment of intensive loduse
and pine plantations before World War Il the Vrazkabitat changed so much that after 1945 the Pink
was practically absent there. A few of the lasnfglavere spotted in 1955 (Kub&jmr et Stastny
1970). After the war the Pink was replanted by $tdlo in his sandpit situated close to the origsital
on the Klené slopes (Novak 1949); it grew well in the sandpiit only until 1980 when it was last
spotted there (Kubat 1986). During the habitat kimecin 1985 and 1986 no live specimen was found.

1.2.2.2 Recent distribution

The Bohemian Sand Pink currently grows only on siteenear Klen&by Roudnice nad Labem in
the phytogeographic district Piggska Plain. The site is protected as National MaMonument Klen&
The above-sea elevation of the site ranges bet@@@rand 220 m above sea level. The site is shapad a
south-west facing exposed sandy hillside with siliidoMesozoic sediments of the Czech Chalk Plain
(clays, marls), which are covered by Quarternaaygirsands of the river Labe, forming a terracegkhe
Cepel brook and elevated to the surface in thesasaiEhe Bohemian Sand Pink grows in loosened
grasslands here. The size of the population rangasndreds of clusters.

In 1987 the members of the group 37/01 of Czeclotufar Nature Conservation based in Roudnice
nad Labem (Mgr.Chvapil) planted five plants, cultivated from seed and oging from NNM Kleng,
on a slope near KySkovice, where they still grovaisingle cluster. For transposed drawing of thessi

see Annexes No. 1 and 2.



Kleneé

Phytogeographical districtb. Podipskaplain
Region:Ustecky

District: Litométice

EstateKlenes

Conservation statudational Nature Monument
Localisation:14°16 E,50°26°N

Quadrant5651b

Elevation:200—220m above sea level

KySkovice

Phytogeographical districkb. Roudnickéisky
Region:Ustecky

District: Litométice

EstateKySkovice

Conservation statuproposed Nature MonumeN& Kamenici
Localisation:14°27 E,50°44°N

Quadrant5551d

Elevation:160m above sea level

1.2.2.3 Trends in distribution

At the time of the finding of the new Pink speciasthe 19" century there used to be a larger
population near the former #a’s Mill by Vrazkov. According to literature (P&l&896)it grew
there in luscious clusters, whereas on the Kiesike it was rather sparsBue to the management
and planting of trees (locust-tree, pine) the lgsir when the species was spotted there was
1955 (Stastny 1970).At Kleneg, the last approximately 200 clusters, most of thoda survived to

the 1990’s. Up to then no new seedlings were rexxbah the site and the population was growing
old. Since the clearing intervention in 1999 thedsehad the chance to propagate more quickly,

successful ecesis was recorded and the numbeeoihsgns increased to 830 (situation in 2005).

1.3 Biology and ecology of the species

The biology of the species and its propagation stadied by Toman(1972, 1986) under an
extensive survey that he carried out on the sitdNlV  Klenet. Since1995,professionals from
ANCLP CR (office Usti n.L.) have studied the ecobiology of the species andnihgence of

management on its population.

1.3.1 Life cycle, phenology, life form, and stratgy

The Bohemian Sand Pink is a perennial plant. Thengpation of seeds takes place during 3 — 4
weeks after dissemination, usually when the fiesiviier rains come. After germination, the primary

leaves remain for approximately 6 weeks beforenfgloff.
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The first leaves appear after 8 — 10 days anddiradtion of further leaves follows shortly. At the
age of five weeks the plant has eight developedeleavith new rosettes appearing at the base of the
petiole. The fast initial development enables thenpto generate a sufficient volume of resources
before the end of the dormance period; in autunenyttung plants already have three internodes and
they are capable of active growth even during maldter. In the following year the plant already
starts forming clusters with each flower-bearirglkshaving 1 — 2 flowers. The flowering period star
in the third week of May until the end of July whtre last flowers fade. The flowering optimum
(when most of the population is in bloom) is durihg first half of June. Reflorescence comes from
the second half of August and lasts until the ehd@otober. In this case the ovary does not have

enough time to ripen and no seeds are formed. T&m |3 an S-strategy hemicryptophyte.

1.3.2 Generative reproduction

The plant reproduces both generatively and vegetgti Generative reproduction is provided by
diasporas (seeds). The plant is anemochoric. FEwer monoclinous, alogamic with entomogamy.
Flowers are fragrant, the nectary at the base efrdteptacle secretes sweet nectar. The main
pollinators are hymenopterous insects includingpsasyrphians, some beetles, and also butterflies.
The spiderMisumenavatia hunts small insects inside the flowers of the Piwkjch more or less
protects the plant from predators (Vysok996). The ovary ripens in mid July. When fully ripe, the
capsule opens with four valves on the top and tiyecdrolla falls off. The seeds remain relatively
long inside the dry capsules. There are approximnal® — 30 seeds (up to 40 in some years).

Capsules cored by phytophages are empty or coatdyna few seeds.

1.3.3 Biology of germination and ecesis

The seeds of the Pink disperse by anemochory (bbteg) only in strong wind conditions as
they have no flying mechanism to spread under nbweather. Another way of their dissemination
may be kinochory (touch of animals or humans) ansaneous disintegration of the capsule. In the
second case the seeds remain close to the motrer pl

During the first interventions on the site and la¢ time when the monitoring of the taxon’s
biology have begun (Toman 1986) it was very rarérd any seedlings. No seedlings were detected
during the 1990’s despite the fact that under latyy conditions the germinative capacity of the
seeds was almost 90¢¥Kovanda 1986; Bélohoubek— own study).In moist conditions the seeds
germinate over 24 hours, if they are covered hyiralayer of sand the first plants start appeanm@

days.
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1.3.4 Vegetative reproduction

Under vegetative reproduction the plant, aged s¢weeeks, creates new rosettes at the base of
the petiole. Adult specimen (cluster) represenggmetically identical clone. The disintegrationotd
clusters to several smaller clonal individuals was$ recorded. Experiments with the planting of stem
cuttings, as well as spring cultivation of divideldsters, did not yield positive results so far.

1.3.5 Ecological requirements

The species is closely bound to the rough graved s&se where the volume of skeleton and rough
sand in the rhizosphere exceeds 65% and the sainptHe site ranges between 4.2 — 4.8. The sals ar
low in humus, its total content ranges between-03%. Cultivation experiments have shown that
these factors (content of humus, pH) are not pyniar a successful development of the plant. The
heliophyte, which prefers mostly habitats with direexposure to sunlight, can also stand the
conditions of a light shade. Thanks to its stroagréot the plant withstands the drying out of the
rhizosphere on the sunny spots. In the surfacerdage the soil the daily temperature fluctuations
range in tens of degrees even if the temperatstehjelow the surface is relatively stable due ® th
bad temperature conductivity of sand. The maintlingifactor, however, is drought - due to the low
ability of the sands to accumulate water and furdréanced by the position of our sandy soils, twhic

are mostly found in lowlands where precipitatiosdsrce.

1.3.6 Biotic factors

Disease, mycorrhizas or alelopathy are not knowhae not mentioned in literature either. Intra-

species relations of the plant versus phytophagel@scribed in greater detail in Chapter 1.4.

1.3.7 Link to communities

On the site at NNM Klene the Bohemian Sand Pink occurs in the society agnopandy
grasslands, alliancE€orynephorioncanescentiKlika 1931in the associatiofestucopsammophilae
- KoelerietumglaucaeKlika 1931. The society covers low loose grasslands on sanily, ssually
with the dominance of the grey-hair-grag¥ofynephoruscanescens Acidophilous species of the
sub-Atlantic distribution (e.gCalluna vulgaris, Corynephorus canescens and Spergula
morisonii) are often combined with the diagnostically sigrafit group of the sub-continental species.
There are also some less habitat-specific xeropdilplants, usually again with the continental
tendency for distributionArtemisia campestrig;estuca rupicola, Carex praecoy. The moss layer
with the occurrence of acrocarpic mosses (eQgratodonpurpureus and Tortula muralis and
bushy lichens of theCladonia genus usually range under 25% in the degree wércdue to

succession, most of the growths are currently intgghby the presence of grasses sucklggigia
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repens and Poa angustifolia or partially ruderalised by synanthropic specieg, Berteroaincana,
ChenopodiunalbumandLolium perenne
In the past the society occupied open sandy anégisating upon the total degradation of sandy
grazing meadows or forests; these habitats reflethe traditional management of the cultural
landscape (until World War 11). During the 2@entury these habitats have completely disappesrdd
the society has survived only on small substitudbitats such as pine forest edges, sandy railway
embankments, broad field and forest roads, sandpits military shooting ranges.

1.4 Causes of threat to species

+ collecting or digging out of live plants

This negative phenomenon was common mainly at ideoé the 18 and in the beginning of the
20" century when the species was not protected byadad neither was the habitat. This actually
legal and massive collection ended after the detitar of the reserve in 1934. A large part of the
population, however, was destroyed, this time dlgg in the 1970’s (1977, 1978) by vandals

(Toman 1986). Currently no mechanical destructibthe plants was recorded.

* succession changes of the habitat due to changbsence of management

The absence of traditional grazing of sheep andsged to the necessity to remove the growing
biomass on the habitats and there was also norfaeatgsing the breaking up of the compact turf.
The excess increase of biomass and competitivendalyiamg of nitrophilous species was supported
also by higher content of nitrogen in the soil, @fhicame from heavy industrial immissions.
Moreover, the nearby slopes from Klén® Vrazkov were purposedly planted with locuseire
which spreads very quickly, reaching to the NNM e site — this is a constant threat due to the

abundance of seeds on the site.

* activity of herbivores

Since 1986 the attack of phytophages on the Powkets has been regularly recorded. Holes with
1.3- 3.8 mm diameter were found on the ripening capsulesh®apsules contain no seeds or only a
few remaining ones. Collecting of insects was panted in 1986, focusing specifically on adult
insects and larvae occurring on the Pink. The netevas passed to the Institute of Zoology at
Komensky University in Bratislava, Slovakia, forteemination. After the determination the most
likely predator seemed to be one weevil spectdgperaarator from the Curculionideagamily. The
same was found by Vilimov@990). Weevils of this species and in all life pbs were found on the
plants, inside flowers and flower buds. Only in ggeahen the infestation of the Bohemian Sand Pink
was at its strongest the holes were found alsohencharterhous pink. Under strong infestation the
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production of seeds drops to a minimum (years 19887,1995,2003).

This opinion was opposed Byysoky (1997),who did not find theHypera arator weevil over
two seasons of insect surveying at NNM Kleradthough the flowers were damaged again. The
newly found fact (Vysoky1997) is that the root system is damaged by dRtemica rufibarbis),
who build their underground colonies directly undlee Pink clusters. These plants tend to dry out
quickly and die. Once dead, the plant is abanddnyetthe entire ant colony that moves on to another
one. According to the author’s opinion the relatlmetween the ants and the Pink is more dangerous

than the phytophage eating the seeds as theranseaarsible damage to entire clusters.

* change of soil conditions

The Bohemian Sand Pink is closely tied to the sandgravel sand base. The mechanical
composition of the substrate is one of the mostomgmt ecological factors for a successful
development of the species. Over the years thetdtabas been grown over by self-seeding trees
(shrubs), and the gravel sand was covered by a ¢dyaimus generating from the leaves fallen oféhe
woody species and partially also from the fieldafinThese conditions allow the competitive strange

grasses to take over the Pink habitats, causiggat@n and gradual decline of the Pink population.

1.5 Status of protection

1.5.1 Status of protection at international level

Under the Directive of the Council 92/43/EEC On ghretectionof natural habitats, wildlife,
and wild plants the Bohemian Sand Pink is listedoam species requiring special local
protection (Annex IlI) as well as species requiristrict protection within the entire
territory of the EC member country (Annex V).

In the IUCN Red List (Walteet Gillett 1997)it is listed under the Vulnerable category (VU).

1.5.2. Status of protection in the Czech Republic

In accordance with the provision of § 48 of Act Nid4/1992 Coll., On nature and landscape
conservation, as amended, the species is listech@rspecifically protected plant species under the
Critically Threatened category (Annex No. Il of R&ZP No. 395/1992 Coll.).

In the Black and Red List of vascular plants of @mech Republic (Prochazk2001), which is not

a legislative document, it is listed as CriticallgreatenedC1).

1.6 Existing measures for protection of the spese

1.6.1 Non-specific protection of the species in tiézech Republic

The sandy slopes near Kleénand Vrazkov, where the Bohemian Sand Pink ocauese declared
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Nature Reserve in 1934 by the Society for Beawiftm and Conservation of the Homeland in
Roudnice nad Labem. The declaration was strongiynpted by F. A. Novak. After World War 1l the
Klenet site was listed as “protected habitat” accordinghe decree of the Ministry of Education,
Sciences, and Arts from August 14, 1951, with th&altarea of 0.1834a. Later on, the protected
habitat was extended (upon Decree No. 9860/76 efNtnistry of Culture of the Czechoslovak
Republic dated 01.10.1976) to a site with totalaaoé 5.3467ha. Currently the site is protected as a
“National Nature Monument” (NNM) according to ActoN114/1992 Coll., On nature and landscape
conservation from 19.02.1992. The key documentHercare of the NNM is the Conservation Plan —
currently the new conservation plan (for period 00 2015) is before completion and will be
presented to the Ministry of Environment for apbov

The site (entire NNM) is also listed among the S Community Importance (SCI) under Natura
2000. The site is also listed as an Important Pdaea (IPA) in the Czech Republic; this statusa$ n

backed by any legislative document.

1.6.2 Specific protection of the species in the GzeRepublic
Protection measures on the site

Upon the results of surveys carried out by the Bedal Faculty in Usti nad Labem in the period
of 1968-1973 (Toman 1968, 1970, 1972) thauded on the creation of optimal ecological
conditions for the existence of the Bohemian Saimé B proposal for the first intervention measures
of the Klen& protected area was drawn up (Tonk8v?2), which presumed the performance of the
measures between years 1969 and 1990.

In the 1970’s the protected habitat was under #Hre of the former TIS — Nature and Landscape
Conservation Society from Roudnice nad Labem ardniembers of voluntary community of the
State Nature Conservation of Litgfrce district authority. Besides clearing operatigresmoval of
unwanted self-seeded trees and shrubs as locestash, dog rose) the members of the organisation
took care of the protected area signposts incluthegnstallation of panels with the national ennble
and information about the site. During vegetati@niqd they also performed guarding service on the
site. From 1991 the Agency for Nature Conservadind Landscape Protection (ANCLP) of the Czech
Republic in Usti nad Labem established a steenngmin order to take care of the NNM Klgnsite.

There is virtually no evidence about the intervemsi performed before 1990. The basic data about
the time and extent of the operations are missifige interventions were performed on an
uncoordinated basis according to the judgment efitldividual conservationists and members of the
Nature Conservation Societ¢ $OP). The performed interventions were not evatuatgularly. Due
to this it is now impossible to properly assessdfiect of the individual measures on the stahbiisa
of the Bohemian Sand Pink population. Howeversievident that despite all the clearing activities

performed the population was steadily declining.
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a) Removal of self-seeding trees (shrubs)

Between 1969 and 1976the regional centre o8UPPOP Usti nad Labem performed
clearing interventions that covered the removalogiust-tree and cherry trees by felling and
cutting out without follow-up chemical treatment.

In the 1980’s a new agent was launched againsspmeading of locust-tree arboricide
SpolanatC 50, which was used diluted wittpetroleum in 1:10 ratio and applied by brushingttua
stumps of the felled trees. In the second halhef1980’s this practice was continued with new aigen
Roundup.

Currently the self-seeding trees (shrubs) (locest;tdog rose, hawthorn, etc.) are cleared every

year by cutting out followed by chemical treatmeasingRoundupBiactiv or Garlon4E.

AssessmentThe interventions performed during the 1970’s withfollow-up chemical treatment of
the stumps proved to be ineffective, as especiilly locust-trees rejuvenated very quickly and the
intervention was thus pointless. From the 1980&dhtting was followed by chemical treatment ansl ha
been almost 100% effective. These interventiond teahe increase in the vitality of the Bohemiam®

Pink clusters - the clusters have grown biggertdumore sunlight available for their development.

b) Breaking-up of the compact turf

Between 1969 and 1976 theegional centre ofSUPPOP Usti nad Labem performed
interventions in order to break up the compact fline breaking up was carried out by ploughing a 10
metre wide strip to the depth of 8 cm (in 1967) @0dcm in 1970 in order to exchange the fine-grain
materials for coarse-grain ones that suit the agreént of the protected societies.

In the 1980’s the compact turf was removed by dptathe herbicide Dicotex on smaller parts of
the area.

In 1997 a compact grass patch was mechanicallyeoralp in the shape of continuous parallel
stripes in order to produce a loose habitat forsthaety of théoelerionglaucaealliance.

In 1999 an area of 30x40 metres in the upper datteoNNM Klene& site near the gravel terrace
and close to the Pink clusters the upper turf layas removed using agricultural machinery. The
intervention was performed by a private enterpridee intervention was proposed rather intuitively,

without properly prepared and approved project.

AssessmentThe ploughing of the turf in 1967 and 1970 prowede unsuitable as the area began
to quickly grow over by tall grasses.

Removal of the turf using Dicotex herbicide wasyopdrtially successful and did not yield a long-
term effect.

After the interventions in 1997 and 1999 came dtpesturn in the development of the Bohemian

Sand Pink population. The seeds dispersed ratheklguecesis was successful and the number of
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specimens in the population increased from 20Btb(8ituation in 2005). However, the patches tikate
in this way are very susceptible to the colonisatiy expansive plant species and are also quickly

taken up by mosses.

c) Removal of competitive expansive plant species

In 1983 the Roundup herbicide was experimentally appliediad two clusters in order to remove
the competitive herb and grass components of vegeta

Since 1989 the expansive grass species (Arrhenmmtheelatius, Calamagrostis epigeios) are
removed every year by regular cutting and théviddal clusters are weeded by hand. Currently no
chemical agents are used to eliminate the expasgpeeies.

Assessment The use of chemical agents to eliminate the ldgweent of expansive plants has
proved to be of little effect in the long-term peestive. On the other hand, the annual cuttinghef t

expansive species and hand-weeding has a posifiuemce on the population of the Pink.

d) Firing of the dead growth

In Februaryl991an experiment with the firing of dead grass ardogrowth was performed for
the first time. It was applied to areas growing row&th Calamagrostis epigeioand Arrhenatherum
elatius

Assessment: The experimental firing as a management method diatethe suppression of
Calamagrostis epigeios andArrhenatherumelatius was not very successful as the vegetation was
damp and did not burn very well. This experimentswet repeated later even if the conditions

improved.

e) Establishment of area for regular monitoring of thepopulation

In the area where the Pink plants were most aburaldrasic square network was established in
1988. The size of the entire area is 60x40 metres ifiis divided into smaller patches of 10x10
metres. This allowed for the monitoring of the exattuation of the individual clusters, the
composition of the plant cover in the quadrants atdurate location for the performance of
maintenance operations.

AssessmeniThe quadrant networik still used for the monitoring of populations

f) Plantings atNNM Klenec¢ and by Kyskovice

In 1988 and 1994 the above mentioned quadrant mktwas used as a reference grid to choose
suitable spots for the planting of new Pink specism@ropagated in vitro at UJEP), the planting and
development of the plants was properly documented.

Assessment: Due to the financial costs of the in vitro methadative to the number of plants

actually taking root on the sif@0 - 26%) this method was assessed as not very efficient.
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Cultivation and gene bank

The own biology of the species was studied by Tor(E9v2), who cultivated the Pink at a
greenhouse of the Pedagogical Faculty in Usti ratgeim, and performed unsuccessful experiments
in vegetative propagation from stem cuttings.

In the 1980’s the State Institute for Nature Cownagon asked several professional organisations
(Botanical Institute of Czech Academy of SciencesPiihonice, Technical Services of Teplice,
Regional Geographic Museum in Liberec, Nature Corad®n Group in Roudnice. L., Institute of
Experimental Botany of the Czech Academy of Scishde propagate the Bohemian Sand Pink
from collected seeds. This project was not co-aatBd and documented properly and yielded no
expected results.

However, the Institute of Experimental Botany ot t@zech Academy of Sciences Prague
agreed to propagate Pink clustesssituand these were plantedNiiiM Klenet in 1989 and 1990.

In 1992 — 1995 there was an experiment with propagahe Pink my means of the meristem
culturesin vitrit the Department of th@edagogical Faculty in Usti nad Labem. The propabat
plants were planted at NNM Kle&één the mentioned period.

Between 1996 and 1998 the species was cultivatddrumpartial research project of “Propagation
of threatened species by means of tissue culturdieaDepartment of Cell Biology and Genetics of
Palacky University in Olomouc. The results of thimject are listed hereunder; at the moment, the

Bohemian Sand Pink is not grown at the Botanicat&a Olomouc.

Overview of institutions and individuals formerlywolved in the cultivation and rescue propagatioh o
the Bohemian Sand Pink:
e Technical Services Teplice
In 1982 the Ministry of Environment of the Czeclm&lk Republic granted an Exception No.
2633/82 to enable the collecting of the Pink seélfmn this exception approximately 30 seeds were
collected on the site in the same year and handedad the Technical Services. In 1983 two clusters
were successfully cultivated, which were then tramed to outdoor bed. In 1984 they died due to
mechanical disturbance. In 1984 more seeds wetectedl, and in 1986 only two plants survived in
the pot. After the gardener, who was in chargehefdxperiment, went on a maternity leave the co-
operation of ANCLP CR with this institution ceased.
* Institute of Experimental Botany of the Czech Acaug of Sciences, Prague
The first seeds were collected in 1985 and culidain a clay pot with garden soil inside a
greenhouse. In mid July 1986 one cluster contairapgroximately 10 — 15 specimens with
approximately 25 cm in diameter was planted outdi@ugust two flowers bloomed but produced no
seeds. In October the cluster was dug up and mmvachot bed for the winter. In spring 1987 it was
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propagated vegetatively and further cultivatedhiea bpen hotbed. The next flowering was abundant
but production of seeds was low as the plants westerbed by insects. In 1988 — 1989 the vegetative
propagation in the hotbed continued with the sowofdghe produced seeds. In 1990 the total of 41
produced clusters were planted at NNM Klgneut only 16 of these survived through to Septenabe
the same year.
* Institute of Ornamental Horticulture P&zhonice

Part of the material from the Institute of Experitted Botany was passed also to Ing. J. Dostél in
Prihonice. Apex and node cuttings were transferred imovitro culture and cultivated on
Murashige and Skoog solid media with agar and abeuB% sacharose without growth stimulators.
Acclimatization toex vitroconditions was tested and the plants were movedeienhouse.

The documentation of these operations is very lamef almost all the information got lost over
the years or is incomplete — therefore the inforomais missing on when and with what results the

experiments took place.

* Botanical Institute of Czech Academy of SciencesHnihonice
The Institute (BUCSAV) cultivated a stock of plants to be plantedtba reserve site near the
original growth at Klen& In 1978 an experiment was performed with 200 sesalvn near the
individual clusters on the site at NNM Klehdut check-ups in the following year did not detacy
increase in the number of specimens (Kovah8®6).In 1985several specimens were planted on
a site near the village dfihy (district of Kladno). The site was destroyed in fbdowing year
when a gas pipe was dug there, the habitat dectinddhe plants died.

* Regional Geographical Museum ihiberec

In 1986, 20 seeds were handed over to Dr. Stidnio perform experimental cultivation from

meristem cultures on artificial substrates. Thelltsf the experiment are not known.

+ 37/01Z0 CSOPin Roudnicenad Labem
In 1985 the district conservationist of the Statetude Conservation authority collected several
seeds at NNM Klereand sowed them in a cool seed-bed (probably iroms garden). In 1986 he
had 6 pots with plants, in 1987 he planted thenmthensandy slope near KySkovice. Some of these
plants are still present on the site in the fornagingle compact cluster.
» Pedagogical Faculty of JafEvangelist Purky®@ University in Usti nad Labem
Since 1991 under a co-operation with PetdBEP Usti n. L. the enhancement of the population at
NNM Klenet was performed using specimens cultivated by mednseristem culturesin 1992
those cultures of the Pink were derived in whidsuie culture propagation method was successful.
The entire cycle was performed: initial materidissue culture — proliferation — rooting — transter

soil — flowering — production of seeds. The genakbfor this species was maintained in tissue
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culture and methodology was drawn up to monitor geeetic stability of the regenerated plants.
The success rate of the planted specimens ranged@&26%. The project ended in 1994,
» Faculty of Natural Sciences, Palacky University @lomouc

In 1998 the ANCLP CR ran a project titled “Actitelp to threatened species of selected plants
and animals” under which a partial project was @eried — “Propagation of threatened species by
means of tissue cultures”, in which the FacultyNaitural Sciences UP Olomouc was participating.
The research project focused on long-term keepfrtpeogene bank of selected plant speaiegitro
including the Bohemian Sand Pink, the transferlahpclones into soil in order to be planted on the
natural site, and monitoring of specimens plantettie University Botanical Garden in Olomouc. The
cultivated clones were derived from the node sedsn@mnd seeds collected on the site at NNM Kiéene
During 1998 the transfer of 246 plants from culttwenon-sterile soil conditions was performed; in
spring 1999 and 2000 these plants were plantedhennatural site. In 1998 four clusters of the
Bohemian Sand Pink were grown at the Botanical &ardthese came from tissue cultures, flowered,
and produced seeds. Currently the Bohemian Sardi$imot grown at the Botanical Garden any more
(Valovain lit. 2005).
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2. OBJECTIVES OF THE ACTION PLAN

The main objective of the Action Plan is the sustay of the Bohemian Sand PinRianthus

arenariussubsp.Bohemicuy as a wild growing species in the Czech Republigs Dijective should

be met by the achievement of the following:

Long-term objectives:

1.

Establishing a long-term stable populationoénthus arenarius subsp.bohemicuson the
NNM Klenet habitat with 400% larger area of the plants’ ocence than the condition
documented in 2005. The newly established populatimust be capable of spontaneous
reproduction in the long-term perspective, whicllshe verified by checks carried out in at
least ten successive years.

Establishing a long-term stable populatiormes of Dianthus arenarius subsp. bohemicus @n th
second site near Kyskovice; this population musi bk capable of spontaneous reproduction in the

long-term perspective, which shall be verified hgaks carried out in at least ten successive years.

Mid-term obijectives:

=

For the period of thdirst ten years after the acceptance of the Action Plan the foltayvi
objectives were set:

Establishment of stable population and suitabladitons for the existence of Dianthus arenarius

subsp. bohemicus population on the site at NNM &len

Support of the species’ introduction and 8tahion of the population on the reserve habitsrn

Kyskovice.

Proposal and performance of measures impratiedhabitat conditions on the reserve site near
Kyskovice.
Study and research activities in order to deoaathe knowledge of the biology and ecology of the

species Dianthus arenarius subsp. bohemicus amdhiise populations in Germany and Poland.
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3. SCHEDULE OF MEASURES UNDER THE ACTION PLAN

3.1 Biotope management

3.1.1 Extensive grazing

Motivation

Extensive grazing (ideally goats or combinationgohts and sheep) is a traditional and also the
most suitable type of habitat management for theeBuan Sand Pink. Currently the habitats are not
grazed. All the other methods of management arernsksy. Grazing allows for selective and
continuous removal of biomass, disturbance of thled durf and thus also for the creation of open

patches where germination and rooting of the Bohariand Pink seedlings can take place.

Content of the measure

The extensive grazing of a combined herd will befggened on the grassy areas outside the
forest. Before the grazing begins the area mudiebeed — mobile fencing needs to be installed to
prevent the animals getting outside the areastefest. The suitable degree of the grazing intgrast
well as the ideal number of animals in the herdehaot been tested yet but we will be following the
experiences with grazing on similar types of hdlatather sites.

If the grazing cannot be established on the sitbstitute management will be performed by
means of manual cutting of the grass (cutting)ofeétd by the breaking-up of the turf (see Measure
3.1.4). To break up the turf, garden tools willlsed with the possibility of alternative methodsisu
as the application of horses, which are availalel@ NNM Klen€ — during walk or light canter their
hooves could break-up the turf as needed. Theldaitiegree of intensity as well as the ideal number
of animals has not been tested yet but we will béoWwing the experiences from experimental
performance of the measure on small patches. THerpeance of this type of turf breaking-up as a
substitute solution for the grazing will be regutiuring the entire course of the Action Plan. The
establishment of extensive grazing on the seleateds at NNM Klenewill be proposed after the
implementation of Measure 3.1.3 (mechanical remoValrf).

Grazing on the Kyskovice site will be performedanery limited area of 0.4 ha, which will be
fenced-off by a mobile electric fence. The size ahdracter of the area enables for the movement and

grazing of just a few animals.

3.1.2 Cultting
Motivation
Substitute method of biotope management at the winen grazing cannot be performed, and

also a complementary measure to grazing in the lesstemporarily ungrazed areas.
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Measure contents

Once in every year regular manual cutting of thegtasslands shall be performed, covering also
the areas where trees and shrubs have been cuClsgrer 3.1.6). On the site at NNM Klgnihe
cutting shall be performed in two phases. On avdasre the Bohemian Sand Pink is not present the
term of cutting is recommended to take place in thide, areas with Bohemian Sand Pink and St.
Bernard’s Lily Anthericum liliagQ shall be cut from the end of June (after ripenihge®eds). In the
close vicinity of the Pink the cutting will be permed individually under the supervision of ANCLP
professional.

On the site near KysSkovice the term of cutting Wil set from the end of July until the seeds of

the Pink and purple mulleirvérbascum phoeniceymipen.

3.1.3 Mechanical removal of turf in selected areas
Motivation

On the site at NNM Klenethere is currently only one suitable area to sadtae existence and
expansion of the species. It is necessary to peepaitable conditions for the potential expansiébn o
the Bohemian Sand Pink on new areas within NNM Kdeas well as for the arrangement of the
habitat for sowing seeds on the substitute sit&€yskovice. The solution could be the removal of the
humus layer down to the gravel sand base. The ssfaxposed in this way would provide good

conditions for the germination of new plants of B&hemian Sand Pink.

Measure contents

During the period of dormancy the areas at NNM Igterselected upon pedological survey (see
Chapter 3.6.1) will be treated by the removal @& tipper humus layer by means of heavy agricultural
machinery. In places where the Sand Pink occusswiil be always done manually — using garden
tools.

On the site at Kyskovice the upper humus layer bellperformed on the entire area of the site but
in three phases as there are also other plantsterfest — besides the Bohemian Sand Pink it is the
purple mullein: if the humus were to be removedaslbnce its population would be totally destructed
The measure will be therefore performed gradualigrdhree years while every year the humus layer
will be removed on one third of the area only. Theasure will be executed by means of heavy
machinery.

The removal of the humus layer is in fact a onet-gheasure; it will be performed only once on

each site during this phase of the Action Plan.

3.1.4 Maintenance of areas where the humus layer waemoved
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Motivation
The areas where the humus layer was removed are fioofast succession during which the
area quickly overgrows with species bearing theigst potential for expansion. In order to achieve

the required phytocoenose on the area it is negessaegulate the succession development.

Measure contents
On areas where the humus layer was removed theniol) measures will be applied to prevent
succession:
- mechanical disturbance of the moss layer: the kethad will be natural mechanical disruption by
the hooves of grazing animals (sheep, goats, horddhis is not provided, additional mechanical
disturbance will be done manually using gardenstool

- removal of fallen pine needles: this problem wi# bubstantially resolved through the gradual
removal of the self-seeded pine growth or by remg\he lower branches of old trees. Before the
trees are cut, the needles will be regularly raked removed from the area. The raking of the pine
needles will be done also under the large pineitrélee central part of NNM Klerge which is not to
be removed.

Both types of interventions will be performed ordy NNM Klen&. The implementation will take

place annually if required, specifically on the aarehere the turf was removed in 1999. All the new

areas with turf to be removed under the performarfciis Action Plan will be treated in the same
way.

On the Kyskovice site only the mechanical distudeaaf the moss layer will be performed.

3.1.5 Removal of competitive expansive plants
Motivation

One part of NNM Klen&is overgrown with the wood small-reed, which igrghg to spread from
the forest edges to the Pink habitats. Its compgemivths eliminate the less competitive species and
cause the pauperization of the herbaceous layer.r@gular cutting of the wood small-reed at NNM
Klenet did not stop its expansion therefore its elimioatby means of manual pulling of entire
clumps is necessary.

A similar problem, although not so serious, is ¢éix@ansion of the tall oatgrass.

Measure contents

On the site at NNM Klenethe manual pulling of tall oatgrass clumps will performed on the
total area of 500 fn It is presumed that after this intervention th# oatgrass will reappear on the
area. This intervention will be repeated every frears as necessary.

The tall oatgrass is relatively easy to eliminateabnual cutting and its growths will be reasonably

24



limited also by the planned removal of turf (seeaftier 3.1.3) therefore no other special measuees ar
planned.

No special measures to eliminate expansive plaintde performed on the site near Kyskovice.
To prevent the expansion of these plants the measigscribed in Chapters 3.1.1 and 3.1.2 will be

sufficient.

3.1.6 Removal of self-seeding trees (shrubs)
Motivation

In the vicinity of the areas with the Bohemian S&hdk there already are mature growths of self-
seeding plants (locust-tree), which produce langewnt of seeds enabling for easy spreading of this
species to the areas of interest. Moreover, theekdlocust-tree) and the needles (pine) inhikgt th
germination and growth of the Bohemian Sand Pintictvis a heliophilous and competitively weak

species.

Measure contents
The felling of the locust-trees &INM Klene and their replacement by suitable native trees

(oak). Continuous removal of other self-seedingibbr(dog rose, hawthorn) from both sites.

3.2 Species management

3.2.1 Sowing seeds
Motivation

The aim of the Action Plan is to set up, on botessofDianthus arenarius subsp.bohemicus,
species population that would be stable in the {@mm perspective. On the newly established site of
Dianthus arenarius subsp.bohemicusby Kyskovice currently grows only one cluster oistiplant.
Development of the population at NNM Klenalso needs supporting. This is why the populatlmns
KysSkovice and at NNM Klenewill be supported by sowing of the species’ seeds.
Measure contents

The sowing will be performed on both sites — by kaxice and NNM Klené&. The condition of
the performance is the implementation of Measutfe33(Mechanical removal of turf in selected
areas). The seeds will be collected in proporti@mabunt (approximately 1,000 seeds from 10 marked
plants for each of the sites) after the ripeninghaf capsules at NNM Kletdin June). The collected
capsules will be opened and number of seeds witldbaulated. In the same season the defined number
of seeds will be loosely scattered on the previopsépared cultivated areas of 3x3 metres sizeh(wit
turf scraped off down to the gravel sand base).

As the turf removal measure (see Chapter 3.1.3hatKySkovice site will take place in three
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phases, in spring of the following year the sowwill be performed on the prepared areas, always aft
the removal of the turf. In each of the phaseduhewill be removed from one third of the site, iaim
will be then treated in order to enable the sowdhthe seeds on three areas of 3x3 metres.

At NNM Klenec the sowing will be performed only once in the sgrfollowing the year after the
implementation of Measure 3.1.3.

During ten successive years the rate of seedliegssis will be monitored every year as well as the
further development of the plants (see ChapterdB.4, after the first sowing, more than 50% oéth
seedlings are established successfully, the meabkatknot be repeated. In case that the successfra
seedlings’ establishment in the second year aft&rirgy will be under 50% the measure will be
repeated in the same fashion, and the cultivatedsawill be sowed again. This method has already
been experimentally tested Bhoubek 2006) and so far it represents the mdsiexit and cheapest

method of species introduction in new habitats (Sleapter 1.6.2).

3.2.2 Preservation of the plants in a gene bank
Motivation
Preservation of genetic variability of the popwat and conservation of the plant material for the

purpose of potential sowing and planting.

Measure contents

The seeds will be collected at NNKlene¢ and permanently deposited in the seed bank at the
Institute of Plant Production Prague — Ruzyhhe seeds will be collected from ripe capsuldbaend
of July through early August. The implementatiortted measure is planned twice in this phigsars
2008and2010).

There is no experience with the long-term storaigeeeds of this species, the method of efficient

storing will need to be tested first.

3.3 Monitoring

3.3.1 Monitoring of the population at NNM Klen&?
Motivation

Detailed monitoring of the Bohemian Sand Pink papiah aims to monitor the annual changes
in the populations’ abundance as well as the thistion of the plants within the site at NNM Klene
The resulting information will serve as basis floe performance of other measures under the Action
Plan (see Chapters 33.2).

Measure contents

On the newly treated areas (see Chapter 3.1.3) mewitoring patches of 2x2 m will be
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established in order to monitor the succession @gawklopment of the Pink population. The main
monitored parameters will include the number of nesedlings, number of mature plants, their
mutual ratio, number of flowering/non-flowering spaens and stems, number of developed
capsules, number of capsules affected by the wéss@ Annex No. 5). The monitoring on the newly
established areas will take place every year ie fiuccessive years after the end of the site terdtm
works and later in three-year periods dependinghenresults of the final report on the five-year
monitoring.

The monitoringof existing areas &iNM Klenet will be performed in three-year period as

the turf there has already been removed in the.past

3.3.2 Monitoring of the population by KySkovice
Motivation

Detailed monitoring of the Bohemian Sand Pink pafiah aims to monitor the annual changes
in the populations’ abundance as well as the @stion of the plants within the KysSkovice site. The
resulting information will serve as basis for therformance of other measures under the Action
Plan (see Chapters 33.2).

Measure contents

New monitoring patches of 2x2 m will be establishmd the newly treated areas in order to
monitor the succession and development of the Biogulation. The same parameters will be
monitored as on the NNM Klenesite. The monitoring on the newly established singél take place
every year in five successive years after the dnithe site treatment works and later in three-year

periods depending on the results of the final reporthe five-year monitoring.

3.3.3 Phytosociological relevés of areas after turémoval
Motivation

The plant societies and their dynamics have a gnélaence on the population of the Bohemian
Sand Pink therefore it is important to collect datethe development of the vegetation on the newly

exposed gravel sand areas (see Measures in Cl3apt@y at NNM Kleneé and by KySkovice.

Measure contents

The newly established monitoring patches of 2x2estgblished under the implementation of
Measures3.3.1, 3.3.2) on the sites at NNM Klene¢ and by KySkovice the standard
phytosociological relevés will be performed witrethecording of exact number of the Bohemian
Sand Pink. The surveying will be performed on tibessof the existing growth containing the species
of interest where more 2x2 m monitoring areas ballset up for this purpose. This will enable far th

concurrent monitoring of the development of vegetabn treated and untreated areas containing the
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Pink. The phytosociological relevés will be repéai@n the same sites in three-year intervals

(between May and June).

3.3.4 Monitoring of microclimatic values on the siés
Motivation

The year-round monitoring of climatic characteastidirectly on the site will provide for the
possibility of correlating these characteristicsthwithe development of the population and

understanding of the occurring changes and flucinat

Measure contents
On the NNM Klené site, later also on the site near Kyskovice, eopapt will be installed for
year-round monitoring of climate characteristicsadéair temperature, air humidity, precipitation

amount, atmospheric pressure, direction and speethd).

3.3.5 Analysis of soil samples
Motivation

Regular monitoring of soil characteristics and their correlation withe development of the
population will allow for the understanding of tdmin the population development on the NNM Kiene
site. It is also important to know the soil chaeaisdtics from this species’ habitat in order tossfully

establish the new population at the KySkovice site.

Measure contents

The analysis of soil samples will be carried usagples takeron the sites &iINM Klened and by
KySkovice. The following parameters will be studiedpH, N org., C org., P, K, Mg, Ca, humus
content. The results will be evaluated upon theuiregnents of the species. The soil analyses will be

repeated every five years.

3.4 Research

3.4.1 Study of the means of reproduction and repragttion ecology
Motivation
Insufficient knowledge of the phases of the lifeley which belong to the key factors of survivatan
expansion of the Bohemian Sand Pink populations.
Measure contents

The Sowing seeds on the newly established site W§kévice will be annually monitored and
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evaluated upon the success of the sowing. The sqmaéches of 1x1 m will be marked and their
detailed topography (micro maps) will be drawn. T#owing parameters will be monitored and
evaluated:

- number of plants

- production of seeds

- germination capacity of seeds

- rooting capacity of seedlings on the site

3.4.2 Study of the species’ variability relative t@substrate
Motivation

Thorough knowledge of the species’ life cycle atsl @nvironmental requirements (the limiting
factors) is necessary for the selection of suitablnagement, selection of new areas for the species
spreading, and especially for the establishmera néw population. For these purposes the resuheof
study (Toman1986) will be experimentally verified and potenijadisproved; this study suggests that all
the European subspecies of the Sand Pink aresallgée species that only reacts by its morpholagihe

type of substrate.

Measure contents

The relation of the taxon to the soil substrate kel studied upon its physical and chemical conjosi
as well as the structure including biometrics ahdnmlogy of the species. On four patches with cbfie
substrate (gravel sand, marl, black soil, loess)Rmk seeds will be sown (collected at NNM Ki&nand
plants will be cultivated. The germination and éxes the seedlings will be monitored, adult spesis

will be studied in terms of dissemination, biometriphenology, and architecture of the root system.

3.4.3 Study of genetic variability of the Bohemiarsand Pink population
Motivation

As the issue of genetic variability of our popubatiof the Bohemian Sand Pink has not yet been
sufficiently resolved, which applies also to theplations of the Sand Pink growing elsewhere inolgar
the Action Plan shall include also the study of ejen variability of our population compared to the
populations of all the five subspecies of the SBmk (Dianthus arenariug as it still was not disproved
that they all could be a single taxon that onlyctsdo different types of substrate, varying thephology
(Toman1986).

The Hybridisation and taxonomic value of the Diargtharenarius crossbreds will be also studied
against other species from the Dianthus genusiasiill unclear whether the specimens with tivkish
colour of the flowers from NNM Klere are hybrids ofDianthus arenarius and Dianthus

carthusianorumor if this phenomenon is only a morphological viility under single species.
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Similarly, the taxonomic classification of the Sapidk specimens from NNM Kledghat bear flowers

with red marks on the base of the petals.

Measure contents

Genetic analysis of the variability of population NNM Klene? will be carried out, followed with
analyses of foreign European population®a@nthusarenarius The genetic variabilityanalyses will be
compared and the result will be a study that shexiglain the taxonomic classification Dianthus
arenarius subsp.bohemicusand all its five subspecies currently distinguished

The conclusion of the study should explain alsoisisae of Hybridisation and taxonomic classificatio
of potential hybrids on the NNM Klenesite.

3.4.4 Study of the plant versus phytophage relation
Motivation

It was found that the plant ovaries are damagelhiwae of theHyperaarator weevil. The aim of
the activity is to find out whether this factor s@g a serious disturbance to the population anghwhi

measures could be used for mitigation.

Measure contents

Entomological survey will be requested in ordestiedy the relation of the plant versus the phytgehat
NNM Klene with the aim to resolve the issue of the ovariestiction and insufficient generation of seeds
at certain periods. (The survey has already begmested in 2007 from RNDr.iJiSkuhrovec, Ph.D. and

shall continue in the following years).

3.4.5 Study of influence and dependence of ant cales on the root system of the Pink

Motivation
The ant colonies occur in close proximity of tharglclusters. The purpose of the activity is tal fout

how these colonies influence the prosperity offilaats and what measures could be adopted.

Measure contents
Survey will be requested in order to study theuefice and dependence of ant colonies on the roo

system of the Pink.

3.4.6 Monitoring and determination of natural pollinators of the Bohemian Sand Pink
Motivation

The study of presence and monitoring of abundaricthe natural pollinators is important for the

determination of potential natural reproductiorhef taxon.

Measure contents
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Monitoring and determination of the natural poltora of the Bohemian Sand Pink will be performed at

NNM Klenes. Upon the results, measures aimed at the protectitheir habitats will be adopted.

3.4.7 Entomological survey at NNM Klené
Motivation

The entomological survey at NNM Kletavill be performed prior to the removal of the tladyer
(see Chapter 3.1.3). This habitat may host rarecinspecies and the turf removal performed at an

inappropriate time may threaten them.

Measure contents

In the season before the performance of Measur8 Bémoval of turf) an extensive entomological
survey will be performed at NNM Kletgwhich shall focus on epigeic groups of insectd arachnoids.
The following groups will be surveyed: spidefgdnead, bugs Heteropterd, beetles from th€arabidae
andCurculionidaefamilies, and hymenopterous insefitsymenoptera

Upon the results of the survey and experts’ reconttagon it will be decided about the period when

the Measure 3.1.3 will be carried out or aboutithglementation of the measures in general.
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3.5 Education and promotion

3.5.1 Pubilicity of the results of the Action Plan
Motivation

Due to its unique character the site at NNM Kiemas already been continuously presented in
media and press (Zivé srdce Evropy, Botanicky vymma Gzemi, Evropsky vyznamné lokality,
website of ANCLP CR, etc.). The village of Kleneuses the symbol of the Pink flower on its
community emblem. There is an information boarthatsite, which is currently under reconstruction.
The publicity of the Action Plan results will théoee continue to be carried out by means of expert

and popular articles.

Measure contents

The results of the Action Plan will be published erpert (Riroda) as well as public journals
(Ochranaptirody, Ziva apod.). In case of successful performance of theetie analyses of the
population and the comparison of our populatiorDainthus arenarius with foreign populations, the
results will be published in international scieiatifournals An information leaflet will be also issued
providing details about the species and the Aditan to the broad public in order to increase theegal
knowledge about the condition of the species’ pafoih in our country and about the priorities and

objectives of the Action Plan.

3.5.2 Cultivation in botanic gardens
Motivation

As this species occurs only on two sites in thed@zRepublic it is not widely known among the
public. Proper protection from negative human intpam its populations in our nature, which includes
also the potential limitation of visitors cominggee the plants in their habitat, will represekewp factor
that shall influence the future survival of the Bafian Sand Pink in our nature. It is therefore rdébe
that the broadest public gets the opportunity sorleabout the species elsewhere than just on theti

the species occurrence.

Measure contents
In order to present this species to the public atabic gardens, selected gardens will receive seeds
collected at NNM Klene (approximately 200 seeds for each botanic garddéeye follow-up cultivation of

the species will be ensured along with its suit@ioésentation in publicly accessible show beds.
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3.6 Other measures

3.6.1 Pedological survey focusing on the stratigrdyy of the individual layers
Motivation
This survey will allow for the selection of the bggaces where the management intervention (remova

of turf layer, Chapter 3.1.3) will be performed.

Measure contents

Detailed pedological survey concentrated on thetigtaphy of the individual layers will be requekte
With the use of probes, 3D model of the site wdlldreated showing appropriate places where thertayf
be removed down to the gravel base. The surveybeittarried out on the NNM Kleasite.

No pedological survey is planned for the KySko\site.

3.6.2 Provision of conservation regime for the Kyshvice site
Motivation

The site byKySkovice, which is suitable for the establishifgaanew Pink habitat, consists of a long
and narrow slope between two fields. The land is@ivby the KySkovice community. Currently there

IS no territorial protection.

Measure contents

Proposal of the listing of the KySkovice site aoaservation area in the category of Nature Monamen
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4. ACTION PLAN IMPLEMENTATION TABLE

TABLE 4: IMPLEMENTATION TABLE OF THE ACTION PLAN FAR THE BOHEMIAN SAND PINK

Number and type of measure Priority Time of performance Frequency Relation to other Note
measures
3.1 Biotope management
3.1.1 Extensive grazing 1 continuously during the every year will be followed by cutting (3.1.2) is also
entire project Measure 3.1.2 substitute measure for
grazing
3.1.2 Cutting 1 continuously during the every year (once per | accompanying measure
entire project year) to Measure 3.1.1
3.1.3 Mechanical removal of turf in 1 continuously during the| once per one Action Plah upon the performance of
selected areas entire project phase Measure 3.6.1
3.1.4 Maintenance of areas after 1 continuously during the| every year as required upon the performance of
removal of turf and breaking-up of solid entire project Measure 3.1.3
turf
3.1.5 Removal of competitive plants 1 continuoudilying the | measure to be repeated
entire project every five years
3.1.6 Removal of self-seeding trees 1 continuously during the repeated measure
(shrubs) entire project
3.2 Species management
3.2.1 Sowing seeds 1 from 2010 repeated measure  on thp performance of
Measure 3.1.3
3.2.2 Preservation of plants in gene 2 2008, 2010 twice per one Action
bank Plan phase
3.3 Monitoring
3.3.1 Monitoring of population at NNM 1 continuously during the every yearin5 upon the performance of
Klenes entire project consecutive years after Measure 3.1.3
performance of Measure
3.1.3 and then once in 3
years
3.3.2 Monitoring of the population at 1 continuously during the every year in 5 upon the performance of
Kyskovice entire project consecutive years aftef Measure 3.1.3 and 3.2.1
performance of Measurée
3.1.3 and then once in 3
years
3.3.3 Phytosociological relevés of the 2 continlypdsiring the | repeated measure, evary  upon thepagnce of
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areas with newly established
populations

entire project

three years

Measure 3.1.3

3.3.4 Monitoring of microclimate value

[72)

contingbuduring the
entire project

repeated measure

will be performed
continuously during the
entire project and all-year
round after the installation
of the devices

3.3.5 Analysis of soil samples

continuously dgrine
entire project

repeated measure, evel
five years

y

3.4 Research

3.4.1 Study of the means of 2008-2017 unrepeated measure

reproduction and reproduction ecolog)

3.4.2 Study of ecobiological 2008-2018 unrepeated measurg upon the performance g
characteristics of the taxon Measure 3.1.3
3.4.3 Study of genetic variability 2008-2012 \peated measure

3.4.4 Study of the relation plant x 2008-2009 unrepeated measure

phytophage

3.4.5 Study of influence and 2008-2009 unrepeated measure

dependence of ant colonies on the rogt

system of the Pink

3.4.6 Monitoring and determination of 2008-2010 unrepeated measure

natural pollinators

3.4.7 Entomological survey at NNM 2008 unrepeated measure| upon the performance o

Klenes

Measure 3.1.3

3.5 Education and promotion

3.5.1 Publicity of the Action Plan
results

continuously during the
entire project

repeated measure

3.5.2 Cultivation in botanic gardens

continuously during the
entire project

unrepeated measure

3.6 Other measures

3.6.1 Pedological survey focusing on 2008 unrepeated measure
stratigraphy of individual layers
3.6.2 Provision of conservation regimg 2008-2010 unrepeated measure proposal to be sent to

for the KySkovice site

KUUK

Note: Individual measures and the schedule of dietsvare proposed upon the experience gained gldhie implementation of rescue works in years

1999 — 2007. The numbers of the measures correspitindhe numbering in Chapter 3, priority 1 — hégl, priority 2 — medium, priority 3 — lowest.
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6. ANNEXES

Annex 1: Orthophotograph map of the National Nature Monunkdahe: with the marked occurrence
of plant specimens ddianthus arenariusubspbohemicud..

Annex 2: Orthophotograph map of the Nkamenici hillside by Kyskovice with the marked
occurrence obianthusarenariussubspbohemicug..

Annex 3: Questionnaires for theonitoringof Dianthusarenariussubspbohemicug..

Annex 4: Methodology of the monitoring of European speciésnterest -Bohemian Sand Pink
Dianthus arenariusubspbohemicud..
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Annex 1: Orthophotograph map of the National Nature Monument Klene¢ with the marked
occurrence of plant specimens oDianthus arenariussubsp.bohemicusL.




Annex 2: Orthophotograph map of the Na kamenici hillside by KySkovice with the marked occurrence ofDianthus arenarius subsp.
bohemicusL.
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ANNEX 3-1: ANCLP CR QUESTIONNAIRE FOR THE MAPPING A ND MONITORING OF THREATENED

PLANT SPECIES, 2000

NATURA 2000

SPECIES Dianthus arenarius subsp.bohemicus
SITE Kleneé¢

DISTRICT Litom éFice

LAND REGISTRY AREA Kleneé

QUADRATE NETWORK MAPPING 5651b

COORDINATES

14°15°26""e.l.,, 50°23°20'n.l.

NUMBER OF MAP1:10000(or other scales)

02-43-25,12-21-05

CONSERVATION CATEGORY AND NAME

national nature monument

PHYTOCHORION

7b. Podripska plain

DESCRIPTION OF THE SITE

xerothermic hillside 0.4km ESE from the village

ELEVATION (minim., maxim)

220 m above sea level

SLOPE ORIENTATION, INCLINATION

0-15°

CHARACTEROFVEGETATION

(physiotypes, forestry typology, phytocoenology) cons.Koelerion glaucae

POPULATION AREA

1ha

NUMBER OF SPECIMENS/CLUSTERS

approx. 200clusters

VITALITY (good, average, bad)

good

DEVELOPMENT TREND(good, average, bad)

stable population

NEGATIVE IMPACTS

overgrowing with self-seeding plants, thick layer bhumus

RECENT MANAGEMENT

removal of self-seeding plants, cutting, removal ofiumus
layer down to gravel base

PROPOSED MANAGEMENT

continued regular cutting and removal of self-seedig
plants, monitoring of the population development onthe
exposed areas, change of the species compositiontire
forests, total elimination of locust-tree

AUTHOR OF FIRST FINDING, DATE

Opitz 1852; refindinged by Weinzettl in 1896

VERIFICATION OF THE SITE, DATE

Celakovsky 1897

RECORDED BY,DATE

J.Bélohoubek 20.09.2000

HABITAT CODE (NATURA 2000)

NAME OF HABITAT

PROPOSAL FOR LISTING UNDER NATURAZ000 NETWORK
from the perspective of species habitats Anmieat Directive N0.92/43/EEC YES
from the perspective of habitassinex! = Directive No,92/43/EEC YES
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ANNEX 3-2: ANCLP CR QUESTIONNAIRE FOR THE MAPPING A ND MONITORING OF THREATENED

PLANT SPECIES, 2003

NATURA 2000

SPECIES Dianthus arenarius subsp.bohemicus
SITE Klene¢

DISTRICT Litom érice

LAND REGISTRY AREA Klene¢

QUADRATE NETWORK MAPPING 5651b

COORDINATES

14°15°26""e.l., 50°23°20"n.l.

NUMBER OF MAP1:10000(or other scales)

02-43-25,12-21-05

CONSERVATION CATEGORY AND NAME

national nature monument

PHYTOCHORION

7b. Podfipska plain

DESCRIPTION OF THE SITE

xerothermic hillside 0.4km ESE from the village

ELEVATION (minim., maxim)

220 m above sea level

SLOPE ORIENTATION, INCLINATION

0-15°

CHARACTEROFVEGETATION

(physiotypes, forestry typology, phytocoenology) cons.Koelerion glaucae

POPULATION AREA

1ha

NUMBER OF SPECIMENS/CLUSTERS

approx. 200clusters

VITALITY (good, average, bad)

good

DEVELOPMENT TREND(good, average, bad)

stable population

NEGATIVE IMPACTS overgrowing with self-seeding plants, thick layer bhumus

RECENT MANAGEMENT removal of self-seeding plants, cutting, removal ohumus

layer down to gravel base

PROPOSED MANAGEMENT continued regular cutting and removal of self-seedig
plants, monitoring of the population development onthe
exposed areas, change of the species composition tire

forests, total elimination of locust-tree

AUTHOR OF FIRST FINDING, DATE Opitz 1852; refound by Weinzettl in 1896

VERIFICATION OF THE SITE, DATE Celakovsky 1897

RECORDED BY,DATE J.Bélohoubek 20.09.2000

HABITAT CODE (NATURA 2000)

NAME OF HABITAT

PROPOSAL FOR LISTING UNDER NATURAR000 NETWORK

from the perspective of species habitats Antieaf Directive N0.92/43/EEC YES
from the perspective of habitaasinex| = Directive No.92/43/EEC YES
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ANNEX 3-3: ANCLP CR QUESTIONNAIRE FOR MAPPING AND MONITORING O F THREATENED PLANT

SPECIES, 2005

SPECIESL NAME(Latin)

Dianthusarenariusubspbohemicus

SPECIESL NAME(Czech/English)

Hvozdik pis&ny ¢esky / Bohemian Sand Pink

SITE (name-— abbreviated for databgse

Klenes

EXACT LOCATION (community, field 30an NW of the villag
spot height, etc.)

0.4 km ESE from the village

DESCRIPTION OF THE SITE LOCATIONin case of
caves or proximity of prominent landmark — treeyloer, etc.)

Xerothermic hillside with western orientation beemethe
village Klene& and the hillkip

ACCURACY OF MAP MARK, AERIAL PHOTO|good

(good, average, bad

REGION Ustecky

DISTRICT Litomefice

CATEGORY OF CONSERVATION AND NAME NNM Klened
COORDINATES(only if known) 14°15°26"" e.l., 50°2320"'n.l.
NUMBER OF MAP 1:10000 02-43-25

MONITORING AREA YES

ELEVATION (minim., maxim)

220m above sea

SLOPE ORIENTATION, INCLINATION

western orientation (flat on top):20°

MAGNITUDE OF POPULATION étate
expressing total number of specimens)

number

834

UNIT OF POPULATION SIZE (specimens, clusters,

clumps, et}

clusters

AREA OF POPULATION (m2, ha, fill especially in case

when determining exact number is not poss)ble

QUALITY OF MAGNITUDE DATA

[good(exact number)averaggqual. estimatehad(rough estimaté)

good

PARTIAL NUMBERS (number of flowering or fertile plant
their share of the total populationwhere number of adult plants
seedlings cannot be determined, state share dectuand specime

ate’

% ratio of flowering / norflowering clusters in the populati
46/54

FERTILITY (sterile, fertile, unknown)

fertile

VITALITY OF PLANTS (good, average, bad, unknopn

good

PHENOPHASKE(sprouting, foliage, flowering, ripening of fruit,

seed maturation, dry plants)

DAMAGE, DISTURBANCE (% of damaged plants,

e.g. by insects, animals grazing, diseases)

buds damaged by insects

SOCIABILITY (1- continuous cover2 — groups or clusters —
individual)

2

TYPE/VITALITY OF POPULATION

(invasive, stable, senile — if can be determined)

+ stable(slowly expanding in the recent years)

TREND OF THE POPULATION’S
DEVELOPMENT  (stable, increasing,  decreasing,

fluctuating, unknowh

increasing
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MAIN INFLUENCES ON THE POPULATION(presen141—abandonment of grazing
and past — state periodymeric according to Amendmeatand verba) 162 — artificial afforestation

251 - excessive collecting of rare species

THREATS AND IMPACTS (future, numeric according |102— cutting (+)
AmendmenE and verbg) 952 - eutrophizatior(-)
972 - competition(-)
979-damage by animals)

HABITAT (code and name of habiat T5.2 Open sandy grasslands wifforynephorus canescens
T5.3 Festucasand grasslands

DEGREE OF HABITAT CONSERVATION (goo¢good
average, bad, unknoyn

PHYTOCOENOLOGY(state at least alliance where posgibleCorynephoriorcanescenti&lika 1931
Plantagini-FestucionvinaePassargd 964

OTHER NOTABLE SPECIES:
Anthericumliliago, Jasionemontana,Thymusserpyllum,Corynephoruganescens

RECENT MANAGEMENT ON THE SITHtype and period):

Removal of self-seeding trees (shrubs) (locust-tiek, dog rose), cutting of grass, removal of haitayer down to the gravel
base.

PROPOSED MANAGEMENT ON THE SITE:
Continued removal of self-seeding trees (shrubs) @mmtinued cuttingor grazing)of
the grasses. Removal of humus layer down to theegbmse on the adjacent area.

Change of species composition in the surroundimgsts. Replacement of the locust-tree groves bigémbus species
oak, pine.

RECENT SPECIES MANAGEMENTtype and period- fill only those interventions that related directty the species population| —
population enhancement, collecting of seadd their cultivatiorex sity protective cages over plants, gtc.

Removal of the moss layer around the individuatspens, removal of humus layer down to the graaskb

PROPOSED SPECIES MANAGEMENT
Setting up of the Action Plan.

The basiamanagemeriies in the revitalisation of the habitat, whictalenable for spontaneous spreading of the spdaig¢s
first phase this spreading can be enhanced by kmsig on the exposed areas. In the following ebasaintenance is reg
by means of light disturbance of the gravel argaréwent overgrowing with undesired plants and dijmg of humus.

AUTHOR OF THE FIRST FINDING, DATE(only ~ |OPitz 1852; refound byWeinzettl in1896
if known) Verified by Celakovsky1897

VERIFIED BY, DATE J.B&lohoubek,2005

RECORDED BY, DATE J.B&lohoubek,28.06.2005
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NOTE (literature reference, photo, specification of datadibility,
etc)

,Literature references are stated in the species
mapping methodology and in the species Action
Plan.

ATTACHMENT: Map 1:10000, aerial photo
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ANNEX 3-4: ANCLP CR QUESTIONNAIRE FOR THE MAPPING AND MONITORI NG OF THREATENED
PLANT SPECIES, 2000

NATURA 2000

SPECIES Dianthus arenarius subsp.bohemicus
SITE Kleneé¢

DISTRICT Litom érice

LAND REGISTRY AREA Kyskovice

QUADRATE NETWORK MAPPING 5551d

COORDINATES 14°16°37" e.l. 50°26°27 'n.l.
NUMBER OF MAP1:10000(or other scales) 02-43-20

CONSERVATION CATEGORY AND NAME -

PHYTOCHORION 7b. Podripska plain

DESCRIPTION OF THE SITE xerothermic hillside 1.,12km NE from the village
ELEVATION (minim., maxim) 164 m above sea level

SLOPE ORIENTATION, INCLINATION 10°

CHARACTEROFVEGETATION

(physiotypes, forestry typology, phytocoenology) cons. Koelerion glaucae(fragments)

POPULATION AREA 0,5ha
NUMBER OF SPECIMENS/CLUSTERS 1 cluster
VITALITY (good, average, bad) good

DEVELOPMENT TREND(good, average, bad) stable population

NEGATIVE IMPACTS accumulation of dead growth and humus on the site
RECENT MANAGEMENT cutting of grass in2000
PROPOSED MANAGEMENT continued recent management, removal of part of the
humus layer, enhancement of population
AUTHOR OF FIRST FINDING, DATE artificial planting in the 1990’'s
VERIFICATION OF THE SITE, DATE J.Bélohoubek 11.06.1999
RECORDED BY,DATE J.Bélohoubek 20.09.2000

HABITAT CODE (NATURA 2000)

NAZEV BIOTOPU
NAME OF HABITAT

PROPOSAL FOR LISTING UNDER NATURAR000 NETWORK

from the perspective of species habitats Anleat Directive No. 92/43/EEC YES
from the perspective of habita&anex| = Directive No.92/43/E NO
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ANNEX 3-5 ANCLP CR QUESTIONNAIRE FOR THE MAPPING AND MONI TORING OF THREATENED
PLANT SPECIES, 2003

NATURA 2000

SPECIES Dianthus arenarius subsp.bohemicus
SITE Kleneé¢

DISTRICT Litom érice

LAND REGISTRY AREA Kyskovice

QUADRATE NETWORK MAPPING 5551d

COORDINATES 14°16°37"" v.d., 50°26'27"’s.S.
NUMBER OF MAP1:10000(or other scales) 02-43-20

CONSERVATION CATEGORY AND NAME -

PHYTOCHORION 7b. Podripska plain

DESCRIPTION OF THE SITE xerothermic hillside 1.,12km NE from the village
ELEVATION (minim., maxim) 164 m above sea level

SLOPE ORIENTATION, INCLINATION 10°

CHARACTEROFVEGETATION

(physiotypes, forestry typology, phytocoenology) cons. Koelerion glaucae(fragments)

POPULATION AREA 0,5ha
NUMBER OF SPECIMENS/CLUSTERS 1 cluster
VITALITY (good, average, bad) good

DEVELOPMENT TREND(good, average, bad)  stable population

NEGATIVE IMPACTS accumulation of dead growth and humus on the site

RECENT MANAGEMENT cutting of grass in2000

PROPOSED MANAGEMENT continued recent management, removal of part of the
humus layer, enhancement of population

AUTHOR OF FIRST FINDING, DATE artificial planting in the 1990’'s

VERIFICATION OF THE SITE, DATE J.Bélohoubek 11.06.1999

RECORDED BY ,DATE J.Bélohoubek 20.09.2000

HABITAT CODE (NATURA 2000)

NAZEV BIOTOPU
NAME OF HABITAT

PROPOSAL FOR LISTING UNDER NATURAR000 NETWORK

from the perspective of sr?emes habitats Anmieaf Directive No. 92/43/EEC YES
from the perspective of habita&anex | = Directive No.92/43/E
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Annex 4: Methodology of the monitoring of European speciesfanterest - Bohemian Sand Pink
Dianthus arenariussubsp.bohemicusL.

organizational unit of the state
member of thealliance of European Centre for Biodiversity
13023 PRAGUE3, KALISNICKA 4-6
P.0.BOX 85

AGENCY FOR NATURE CONSERVATION AND LANDSCAPE
Qﬂ PROTECTION OF THE CZECH REPUBLIC

VaV/610/4/01

Monitoring of specially protected plant and
animal species and types of natural habitats
of interest under EC legislation

11.H.13

Methodology of monitoring
Species of European interest

Bohemian Sand Pink

(Dianthus arenariussubspbohemicus

author:Jiti Bélohoubek

2005
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1. General data about the species’ threatening

Legislative protectiorfRegulation395/92Coll.): critically threatened

The Red Lis{HoLuB & PrROCHAZKA 2000):C1 — critically threatened

IUCN Red list of ThreatenedPlants (WALTER & GILLET 1997): Vulnerable
Directive on Habitat92/43/EC: Annex 2, species of priority

2. Total area

The Sand Pink is a continental Eastern Europeatiepdts subspecies Bohemian Sand Pink grows only

in the Czech Republic.
3. Distribution in the Czech Republic

From the two original habitats (Vrazkov, Klef)eonly one remained — by the village of Klé€ne
near Roudnice nad Labem, in the phytogeographisalict Roudnické pisky (Roudnice Sands) in the
National Nature Monument KleteThe above sea elevation is 195-210 m aboveesgd | The site is
shaped as a south-west facing exposed sandy slitheswbsoil of Mesozoic sediments of the Czech
Chalk Plain (clays, marls), which are covered byafernary gravel sands of the river Labe, forming a
terrace along th€epel brook and elevated to the surface in theseeplaThe Bohemian Sand Pink
grows in loosened grasslands here. The size gidpelation ranges in hundreds of clusters.

In 1987 the members of the group 37/01 of Czecholrior Nature Conservation based in Roudnice
nad Labem (Mgr. Chvapil) planted five plants,tmated from seed and originating from NNM
Klenes, on a slope near KySkovice, where they still giova single cluster.
4. Biology and ecology of the species

Perennial plant. The flowering period starts in thied week of May and lasts until the end of July
when the last flowers fade. The flowering optimutnen most of the population is in bloom is during th
first half of June. Reflorescence comes from thesd half of August and lasts until the end of @eto
In this case the ovary does not have enough timeépen and no seeds are formed. Flowers are
monoclinous, alogamic with entomogamy. Flowersfeagrant, the nectary at the base of the receptacle
secretes sweet nectar. The main pollinators areshgpterous insects including wasps, syrphians, some
beetles, and also butterflies. The plant propagaieth generatively and vegetatively. Generative
reproduction is provided by diasporas (seeds) phaxide the transport of the genes farther awagnfro
the mother plant. The ovary ripens in mid July. Téeeds of the Pink disperse by anemochory
(boleochory) only in strong wind conditions as thewve no flying mechanism to spread under normal
weather. Another way of their dissemination may kgochory (touch of animals or humans) or
spontaneous disintegration of the capsule. In grersd case the seeds remain close to the mother pla
Under vegetative reproduction the plant, aged sdweeeks, creates new rosettes at the base of the

petiole. Adult specimen (cluster) represents a tiesléy identical clone. The disintegration of old
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clusters to several smaller clonal individuals was recorded. Experiments with the planting of stem
cuttings, as well as spring cultivation of divideldsters, did not yield positive results so far.

The species is closely bound to the rough graved $®se where the volume of skeleton and rough sand
in the rhizosphere exceeds 65% and the soil pHhersite ranges between 4.2 — 4.8. The soils aradow
humus, its total content ranges between 0.7 — 33iv@tion experiments have shown that these factor
(content of humus, pH) are not primary for a susfidslevelopment of the plant. The heliophyte, viahic
prefers mostly habitats with direct exposure tolight, can also stand the conditions of a lightdsha
Thanks to its strong taproot the plant withstari@sdrying out of the rhizosphere on the sunny spots
the surface layers of the soil the daily tempemrtiluctuations range in tens of degrees even if the
temperature just below the surface is relativebkg due to the bad temperature conductivity ofisan
The main limiting factor, however, is drought - digethe low ability of the sands to accumulate wate
and further enhanced by the position of our samalis,swhich are mostly found in lowlands where
precipitation is scarce.

On the site at NNM Klentethe Bohemian Sand Pink occurs in the society @nogandy grasslands,
allianceCorynephorioncanescenti«lika 1931in the associatiofrestucopsammophilae Koelerietum
glaucae Klika 1931. The society covers low loose grasslands on sandlg, sasually with the
dominance of the grey-hair-grassarynephoruscanescens These combine diagnostically significant
group of sub-continental species, mainly Sarmagiath Sarmatian-boreal, somewhat more basiphilous

psammophytes.

5. Summary of current state of knowledge and monitoriwg
5.1.Czech Republic

The first information about the species comes pobbftom the Opitz “List of the Plants in the Floo&
Bohemia” (“Seznam rostlin K¥eny ¢eské” — Opitz 1852, p. 75), where the authosligte Pink
(Dianthus plumarius) along with another species edrfpyrkovka obecna” (Plumaria vulgaris) but
without any description, localization, and herbarievidence. In 1896 an amateur botanist Karel Polak
published an article in the journal of natural aces Vesmir, reporting the finding of a new species
Czech flora. It was a Pink that was found on anglklope near Roudnice nad Labem and broughtéy th
students of the local school of economy to highostiprofessor Valentin Weinzettel in June 1896.
Weinzettel informed profCelakovsky about the finding, andelakovsky determined the taxon as
DianthusplumariusL. (Celakovsky1987). This name was later accepted by other asiffizlomin1904,
Polivka1912).

In 1915 the site was visited by prof. F. A Novakonapplied the geographic-morphological method and
excluded the Pink at Klendrom the relatives obDianthus plumarius L. and listed it to the cluster of

species aroundianthus arenarius L. and Dianthus serotinusW. et K. as an endemic variety @.
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arenariusvar. bohemicus Professor Novak continued to pursue the issuxainomy further (Novak
1916, 1921,1922). In his monograph (Novak 1927 a, b) he stlidieth groups of Pinks in detall,
determining several varieties und@ianthus arenarius In 1949was the bohemicussariety promoted

to subspecies.

Sojak (S0jakL980) described the same plant as an autonomouagspéanthus novakii Kovanda(1984)
considers this proposal as overestimation and easfthe plant’s position under tiBanthusarenarius
L. group, however pointing out the similarity of bsp. bohemicusin some features to subsp.

psudoserotinuand subspborussicus.

The biology of the species and its reproduction stagied by Toman(1972,1986) under an extensive
survey that he carried out on the sitdN&IM Klenet.

Since 1995, professionals from ANCLP CR (regiafite at Usti n. L.) have studied the ecobiolady
the species and the influence of management qojslation. The first management interventionshan t
site were performed between 1967 and 1976. Sirc@3B0’s the conservationists strived to elimiriate
locust-tree growths by chemical means, but witmificant effect. Active management of the site {iouwy,
cutting of sprouts, removal of competitive grasstees place regularly since 1987, since 1993 the

evaluation of influences of these interventiongh@population has been documented.

Since 1991 under co-operation with PedRIEP Usti n. L. the enhancement of the population at NNM
Klenet was performed using specimens cultivated by meéamseristem culturesin 1998 the ANCLP
CR ran a project titled “Active help to threatersgbcies of selected plants and animals” underiwaic
partial project was performed — “Propagation ottiened species by means of tissue cultures”, iahwh
the Faculty of Natural Sciences UP Olomouc wasi@pdting. In the 1980’s the state conservation
bodies granted several expert organisations (Bocaarinstitute of Czech Academy of Sciences in
Prihonice, Technical Services of Teplice, Regional Geographiseum in Liberec, Nature Conservation
Group in Roudnice. L., Institute of Experimental Botany of the Czechaflemy of Sciences, Botanic
Garden Liberec) the approval to propagate the gtamh collected seeds. This project was not prgperl
co-ordinated or documented and yielded no expeasdlts. The species is still grown at the Botanic
Garden of the City of Prague. Since 1995 the edogyo of the species and the influence of the
management on its population have been studiedncantsly by ANCLP in Usti nad Labem. In 1996 an
entomological survey was carried out on the siteu$ing on the issue of insect pests of the Bohemia
Sand Pink. Detailed monitoring of the populationdN&M Klenet and KySkovice is performed since
2003 (J.Blohoubek).

5.2.International occurrence

Endemic species of the Czech Republic — does mot gnywhere else.
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6. Monitoring
6.1. Extensive monitoring (mapping)

6.1.1.Definition of the monitoring unit (specimen, cluste, ramet, polycormon, colony)

The basic monitored parameter is the number ofisges and the ratio of flowering and non-flowering
specimens. In case of the Pink the individual elissare considered specimens as they represernicgéne
identical clones. A cluster represents a clumppobusts that grow from one place and create a cahere
growth. In case of juvenile plants the specimens lma determined while growing densely close to each
other. In later years the individual clones memgy@wW into each other) and are monitored as a siclgker

(clone).

6.1.2.Definition of site
For the purposes of monitoring site means the @eage of one or more specimens of the species
distant at least 500 metres from next closest @eage. In case of this taxon there are only twainaat

habitats that are 6 km apart.

6.1.3.Selection of sites

The population of the Bohemian Sand Pink will benitmred on the sites KledendKysSkovice.
6.1.4.Monitoring methods

The sites will be visited and the number of speasnaccurring there will be determined. The accdggibf
both sites is very good. The monitoring data i®réed in the ANCLP CR questionnaire, which is esakn
mainly to determine the total condition of the spegopulation. As part of the field survey thesiwill be

marked in large scale orthophotographic maps.

6.1.5.Frequency and period of the monitoring

Considering the performed management intervent@musthe strong dynamics of the population over the
past few years it is necessary to perform the mani every year. The suitable time of year is the

flowering period, i.e. second half of May untildirhalf of June.

6.1.6.Alternative solutions

Biennial interval of monitoring could be used ifcessary. However, the low time and personnel demand
of the proposed method supports the annual frequeinihe monitoring.

6.1.7.Personnel requirements

Due to the small number and size of both the $itedield data can be collected over one day, Esing

of data shall also take one day only. Will be perfed by J. Blohoubek.

6.1.8.Material background

GPS, digital camera, maps, orthophotographic maps, guestires. The marking and counting of the

clusters can be done using approximately 1,000 painted skewer sticks (approximate cost CZK 100).
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6.2.Intensive monitoring

6.2.1.Definition of monitoring unit (specimen, cluster, ramet, polycormon, colony)

The basic monitored parameter is the number ofersignd their position within the habitat.

6.2.2.Selection of sites

The same sites as stated under Iein2. were selected to perform intensive monitprin

6.2.3.Monitoring methods

The basic criterion is the monitoring of the numbkclusters and their size changes on selectes agzven
monitoring areas have been set up for the purpofstee monitoring. One micro-mapping area (1x1 ) i
established on the Kyskovice site and will be usedrder to monitor the ecesis and development of
seedlings. Six areas 2x2 m will be establishecherKieng site; three of these will be placed in areas where
turf was removed, and three on the original ungéieéatrface. Over three years, these patches wiiséeé to
map the distribution of all the plants. Two of tagmtches — one on the area with removed turf arcba
original surface will contain smaller 1x1 m patchesperform detailed monitoring of the developmeht
individual clusters and generative reproductionludimg the ecesis of the seedlings. All will be
photographed (the individual micro-populations)ngsthe same gauge. Digital photography will be used
with follow-up image analysis and processing ugwgbe Photoshopand Corel.

6.2.4.Frequency and period of themonitoring

The monitoringwill take place in three-year intervals. One of sutable terms to identify the clusters is
May and June when the plant is in blossom. The tadng can be performed also later if requiredyJul
August) as the clusters are easy to spot on the gpvel base. The advantage of monitoring in e
period is also the fact that the cut vegetatiorblsafor easier installation of the monitoring gaidd the
flowers of the Pink are not damaged.

6.2.5.Alternative solutions

No alternative solutions.

6.2.6.Personnel requirements

To ensure the continuity and organisation of thekwbis recommended to continue using the current
model when extensive and intensive monitoring i$quened and processed by a single person. Fiela dat
collection shall take two days, 3 days are needethe processing.

6.2.7.Material background

Monitoring already takes place from2003 and the basic equipment has already been gmedh
However, the necessity may occur to create newagigiior some areas or repair the monitoring network
As the overground marking of the monitoring areats glamaged during cutting it is necessary to linsta
metal rods set deep in the ground. In such castHtiosv-up detection will need to be done using man

metal detector (CZK 600 — 3,000 according to typenachine). For permanent marking of old clusters
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several metal tags need to be installed and nurdb@raew digital camera is also needed.

6.3. Auxiliary monitoring

6.3.1.Selection of sites

The same sites as stated under Iein2. were selected to perform auxiliary monitgrin

6.3.2.Monitoring methods

Monitoring of vegetation is proposed as the mairasuee. At Klené and Kyskovice two monitoring
areas of 2x2 m will be set up. To evaluate the ssg£®f the management intervention (exposure of the
gravel layer) and to monitor the succession onth@ge patches will be placed on the scraped ak¢han
other one on the original surface. The relativehal size of the vegetation monitoring patch issiem

the need to maintain a comparable size both in &yi§le and at Klenewhere it is not possible to set up
a larger area of 16 square metres in the originavth. Documentation shall record all the performed
management interventions on both sides includirar thhotographing as well as the recording of all
potential negative impacts detected. Further recentations for auxiliary monitoring, surveying, and
study are addressed in the Action Plan for thisna@B:LOHOUBEK 2005).

6.3.3.Frequency and period of the monitoring

The monitoring of vegetation will be performed ihrde-year interval. The suitable period is the
flowering season — end of may to early June. Wéspect to the auxiliary vegetation monitoring it is
necessary to perform the monitoring activities prio the performance of other management
interventions (cutting). Vegetation monitoring da& done parallel with the intensive monitoring loé t

species.

6.3.4.Personnel requirements

Same proposal as for the main monitoring.

6.3.5.Material background

Same as with intensive monitoring.

7. Risks

The proposed monitoring method was partially testegears 1999 — 2001, and fully in 2003 — 2004e Th
current proposal already contains the amendmemedfiods that were specified during the applicatibn
the methodology. One of the main advantages is/émg good accessibility of the sites (for mapping),
which can actually represent a disadvantage fopthets (easy access of potential destructors200b
the proposal of Action Plan for the Bohemian Samuk Rvas written that includes the proposal of a
number of measures aimed at the stabilising an@restpn of the taxon on both sites. Some of these
measures may collide with the existence of the tong areas over several years. This relates manl
the monitoring of the plants and vegetation ondhginal (i.e. overgrowing) surfaces which are plaed

to be treated.
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8. International co-operation
Not necessary for this species. There is a po#gild apply a method used for similar species pero

disturbed sites, sandy habitats etc. with similaidgy.
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