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Action Plan Summary for Gentiana verna subsp.verna

Gentiana vernal., Sp. P1.228 (1753), subswerna— Spring Gentian is a plant species protectedarCthech
Republic in the critically endangered category &ndlso listed under the same level of threat @nRed List

of the Czech Republic.

The centre of distribution of the species lieséntcal Europe (especially in the Alps and foothiifghe Alps,
Northern Apennines, Carpathians), isolated occegemange as far as the Pyrenees as well as Engtahd
western Ireland. It survives in relic habitats hasf the Alps. Its occurrence in the Czech Repulsie on the
northern boundary of the range. This is probablypposite migration in both directions: souther+¢alled

Alpine migration to Bohemia) and eastern (Carpatltiaurse to northern Moravia).

Today’s occurrence of the species in the Czech BRapuepresents but a fragment of the historically
documented occurrence in the Czech Republic. Ofinbd@enous ca. 43 metapopulations throughout the
Czech Republic only 3 totally isolated populatitvase survived:

1. Rovna(NNM), currently the last locality in Bohemia. Tpéants flower and are fertile (17 flowering stems,
2 developed capsules in 2007), the total numbaslarts (or polycormones) fluctuates in the longridp
around 20. However the seedlings have not beemdedan recent years and the population is notvexiog.

2. Mala kotlina Fold(Jeseniky NNR), a smaller population ®@éntiana vernasubsp.Verna (175 flowering

stems in 2007, plants in 23 groups)

3. Velka kotlina Fold and vicinityJeseniky Protected Landscape Area - PLA), seveicbpopulations, 47

groups in 2007 ca. 2600 flowering stems counted.

The biotope of the spring gentian is most shortrcldosened biotopes in mineral-rich moist to fresits of
an alkaline to neutral reaction. This is a helibmis and hygrophilic species; so slight disturbaatehe

vegetation and a moist environment are the ess$eotiaitions for ecesis and development of the igsec

The main causes contributing to the extinction lné population ofGentiana vernasubsp.verna are:
destruction of the species’ habitat, absence ofgpmte management of the localities (disappearasfc
extensive grazing in the Czech Republic), drainagglication of nitrogen fertiliser and increaseattagen
emissions.

Objectives of the Action Plan

Long-term objectives:

1. Increase the population of lowland forms@éntiana vernaubspvernain the Rovna NNM at least

to 200 plants which will be capable of self-reprotion verified for at least a period of 5 years.

2. Extend the area occurrence of the lowland fasfrSentiana vernaubsp.vernain the Rovna NNM by
at least 100%.



3. Establish at least three new populations efdmd forms ofGentiana vernasubsp.verna,capable of
self-reproduction, verified at least for a periddbg/ears.
4. Preserve the existing condition of the popalabf the mountain form oGentiana vernasubsp.

vernain the Jeseniky PLA.

Medium-term objectives:

1. Ensure suitable conditions for the existentthe Gentiana vernaubspyvernaspecies in the Rovna
NNM.
Strengthen the population@&ntiana vernaubspvernain the Rovna NNM.

3. Add to the knowledge about the biology andlegy of theGentiana vernaubspvernaspeciesand
about the potentially related populations withid am the boundaries of the range.

4. Ensure the minimum size of the populatiorGehtiana vernaubspyverna,which is capable of
existing on its own under the conditions of theiteth

5. Create a list of localities potentially suikalfor the establishment of new populations of the
Gentiana vernaubspyvernaspecies.

6. Better inform people about the importance mitpcting the species at regional level.

Main groups of measures

The main management measure proposed in the ABtaom (AP) is extensive grazing (primarily of goats
goats in combination with sheep) together with Hartinterventions — cutting and removal of compgtin
and non-indigenous plants, fallen leaves and wastier. The modification of hydrological conditionf
the Rovna NNM locality (retention of water by danmgithe drainage channel, especially in the spring
season) will increase the probability of the sewgitaking root, improve the moisture conditionsirtyithe
entire season and will contribute to the enrichmedfrgurface layers of soil with mineral nutrientsdabasic
ions.

The most significant measure for creating or remgwiew localities of the species in the Czech Rbpib
to draw up a list of localities that are potengiadlitable for repatriation of the species, andebasn this list
renew the management of the selected localitiessahdequent sowing and planting @éntiana verna
subsp vernaplants.

It is also proposed strengthening the latest pdipmaf the lowland form oGentiana vernaubspvernaby
sowing and planting using tried and tested methB&ssitu cultivation of the species is proposed for ensyrin

planting and sowing



Annual monitoring of all existing populations @entiana vernasubsp verna supplemented by the
monitoring of the level of groundwater in the RovW&IM and regular phytosociological relevés in the
Rovna NNM and (in future) also in newly establishedalities has been proposed in order to secure
sufficient information about the condition of thgesies in the Czech Republic.

Research within the RP focuses on monitoring thecesss rate of sowing, research of the genotype
variability of the species populations and deteingnof the minimum size of the population which is
capable of surviving in the long-term in the cormatis of the habitat.

The ZP’'s education focuses on the intensive pramnatf the Rovna NNM locality at regional level.



1. Initial Information for the Implementation of th e Action Plan
1.1 Taxonomy

1.1.1 Nomenclature

Gentiana verna.., Sp. P1.228 (1753), subswerna— hatec jarni

[syn.Calathiana verndL.) DELARBRE, Calathiana vernasubspaestiva(F. W. SHMIDT)

DosTAL— ha'epntek jarni]

English - Spring Gentian

German - Frihlings Enzian

Note: The origin of the type material is importantorder to ascertain which intraspecific taxonstidzech material
belongs to. What is clearly stated in the protoguHabitat in alpibus Helvetide Linnaeus did not himself collect the
plant and refers to authors of alpine flora. Ofstheuthors two (Haller and Bauhin) had acquiredniag¢erial from
Switzerland. The best candidate for the ecotypghdamaterial in Burser’s herbarium (Juel 1936). Buveas an expert in
and interpretator of Bauhin’s names and accordindpisoherbarium ended up in Uppsala, Linnaeus aiserpreted
Bauhin’s names. If Linnaeus (1753) quotes Bauhintmag#Gentiana alpina verna majpthe plant under the appropriate
designation in Burser’s herbarium in UPS (inacclyattated their a&entianella alpina verna majan horto) is a clear

syntype for the selection of a lecotype (also amd on microfiche).

1.1.2 Description

The Spring Gentian is a low-growing, perennial,rgueen herb with an up to 20 cm long roots. Based o
primary rosette numerous thin trailing shoots (ap50 cm long) form shallowly situated beneath tbg s
surface and sometimes are branched. Shoots tegriménhy sterile or fertile secondary foliate rtiss. Once
the stem flowers its foliate rosette also dies #@mel remaining short rhizome again sprouts headh wit
adventive roots. The leaves are tiny, sessileptalll to ovate in shape, with blunt tips. The eagknt stem
bears a quinate, azure blue flower, short at firsix. 3 cm), which extends during flowering. Up2®0 tiny
seeds normally ripen in a cylindrical capsule.

(For a detailed description seerRKCHNERet KIRSCHNEROVA2000).



1.1.3 Variability

Outside our territory the species is consideralilyjed and breaks up into several subspecies. Tda fwint

of this diversity lies in the MediterraneanRBJTERet al. (1986) list seven subspecies from the Memitean
and only the subspernaoccurs outside this region.

Only the nominal subspecies grows in the Czech Blapwhich is still represented in two differentodgpes
(forms). Both forms, with the exception of the periof flowering and ecological demands, differ more
significantly from each other. The first (mountddorm) flowers usually from mid June (even earlieryears
with a warmer spring) from July and grows in moumtspring meadows in a subalpine spring area atbitwve
forest line Cardamino-Montion, Swertio-Anisothecion squarrafiiance) in rock communities of cirques
Agrostion alpinag(avalanche paths) and subalpine Nardus grasslamesip alpini-Nardetui We can no
longer find the second (lowland) form already floing in late April and early May. It grew in lowldrfen
pastures in moderately disturbed short-culm comtiesmof theMolinion alliance or more frequently with the
transition to théArrhenatherionalliance.

Although morphological differences cannot be foumghong the mountain, later, and earlier form, the
mountian form (although typified) was describedaaseparate taxon, subsgestiva(or even as a separate
species). A possible type of the nahlippion aestivumSchmidt is an item from Dobra Voda (St. Gunther)
according to the data in sched perhaps collectdd. Wy Schmidt himself. However according to Tausehp
saw Schmidt's herbarium when it was still wholeg therbarium itenG. vernasubsp.vernacertainly comes
from the Alps.

Plants from south Bohemia differ considerably friiva Jesenik one in the isozymic spectrums. This

documents their different migratory origin (newigehous findings).

1.1.4 Karyology

2n=28 (extra fines)

1.1.5 Hybridisation

Hybrids crossed with other species have not beendoThere is not reproductive barrier betweernvdr@us
subspecies or geographically remote genotypes mwithé species. In view of the fact that Balkan and
geographically remote forms are often cultivatedilgéne plants, the genetic contamination of themarces

cannot be excluded.



1.2.Distribution
1.2.1 Overall distribution
The mountain species has a range encompassespbheAkpenines, Carpathians and Balkan Peninsda. It

occurence is known to be isolated in the Pyrengestern Ireland and England. It is found growingtinaf

the Alps in habitats as a dealpine plant (lowlaadrf). Its range in Bohemia is the northern bounadrthe
distribution of the species. The occurrence in @mech Republic follows on from two main central
European ranges, the Alpine and Carpathian, andnisexample of accommodating migration. Maps:
MEUSEL et al. 1978: 353 (Annex 1), HLTEN et FRIES1986: 749. Min.: 250 m ASL (Czech Republic, V.
Vie¥ov), 300 m ASL (West. Ireland, Ballyvaghan,KENGTON 1963), max.: 3550 m ASAL (Switzerland,
Alps, HeEGI 1909). The range encompasses the following cowmti$pain and France (Pyrenees and the
south-west promontories of the Alps concef@s vernas. str., but literature on this subject differs),
England and Ireland, Germany, Austria, SwitzerlaBilpvenia and Italy (Alps, foothills of the Alps,
Appenines), Poland (where it is not considered netjj Slovakia, Romania, Ukraine (Carpathians),
Croatia, Serbia and Montenegro, Macedonia, Bulgéiara Planina), Czech Republic. A separate range
lies in northern Russia (in the Arctic region ahd Pechora and Pinega Catchment Area); literatave n
agrees that subarctic plants cannot be earmarkea separate taxon withi®. verna Data from the
vicinity of Minsk in Belarus applies to reintrodutelants. The phytogeographic conditions @rvernas. I.

in the Balkans are considerably complex and diffeseibspecies can occur locally and sympatrically.

1.2.2 Distribution in the Czech Republic

1.2.2.1 Historical distribution in the Czech Repabl

Formerly the Spring Gentian occurred as a dealpinstly in lower positions of south and central Boieg
continuously in the region between the Vlitava Riged Brdy Hills (cf. $ABA et al. 2002) to the districts of
Cesky Krumlov and Karlovy Vary. A more continuouscomence in Moravia is in the range of around Hruby
Jesenik where the species spreads from Carpatbianfain form). Elsewhere in Bohemia and Moraviag¢he
are only isolated localities (for more detailedommhation see KRSCHNER et KIRSCHNEROVA 2000). Maps:
HENDRYCH 1987, Kirschnerova et Kirschner iroBHAISKA et STRUNZ 1998, Kirschnerova et Kirschner in
MLCOCH et al. 1998, KRSCHNEROVAet ALBRECHT 2003. Occurrence at lowest ground above sea lavisle
Czech Republic was recorded near Velkg&ov (250 m), today extinct, while the maximum hasbéund

on the slope of Vysoka hole in Hruby Jesenik M4{0D m).



The main causes of the decline of localities wad grazing stopped, the habitats were destroyeddoves
were drained and ploughed and there was a changlgsence of management. Once extensive grazinglende
especially such that damaged soils, the possilafifglant germination and maintenance in habitetselsed.
The historical distribution and dynamics of the wrtence of the Spring Gentian are illustrated iméx2. An

overview of all documented occurrences in the C&epublic is listed in Annex 3.

1.2.2.2 Recent distribution

The present distribution represents a mere smajinfient of the former occurrence in our country.réhe
only one locality of the occurrence of the lowlaiedm of Spring Gentian which has survived in thevR@®
NNM in the Strakonice district and two localitiebtbe occurrence of the mountain form of Spring tBamin

the Jeseniky PLA (cf. map: Kirschnerova et KirsehnePobHAISKAet STRUNZ 1998, see Annex 2).

37f. Strakonické vapence (Strakonice limestone) A the Rovna NNM

6749b Rovna u Strakonic

The species was found here for the first time aommunal pasture in 1957 (Moravec). The numberaritp
estimated at the time was 1,000 specimens. Siratdithe the frequency of the occurrence here isitoced
irregularly, however the number of plants has faligadually. In 2007 two spaces were found of al tot 27
polycormones growing here. This higher number caoegbavith 2006 probably does not mean a rise in the
population, but this was due to the fact that samginally large polycormones broke up into sevesalall

ones.

97. Hruby Jesenik — in the Jeseniky PLA
5969a Velka kotlina Fold and the vicinity

The occurrence here has been known since the ii¢dstury however nobody has monitored the numbers
of the population here more closely. The numbersndaback to the 1970s and 1980s record several
individuals to several hundred plants while moréatdled monitoring did not begin until 2005. In 20@¥%
occurrence of the Spring Gentian was found in sdweicrolocalities in variously numerous groupsgiag
from several individuals to hundreds of plants titg about 2,600 plants. The biggest concentratibplants

is in the upper part of the locality (the “Formamcstraé” (Formanek Slope) segment).
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5969c¢ Mala kotlina Fold

Occurrence of the Spring Gentian in this localistbeen known since the early"2€entury Coka 1904),
and the total population in Mal& kotlina is smaligtile a more detailed count was not made until72@®en
175 plants were found. Numbers from earlier yeaesimaccurate fluctuating from 10 individuals to/esel

hundred (see historical distribution).

1.2.2.3. Distribution trends

The decline of the species began at the turn o2€ecentury. About 60 localities were known to exisour
territory whereas in south Bohemia the occurrentcéhe species was more or less continuous. A farthe
decline in the size and number of the populatios vezorded in the second half of thd'2@ntury. Today the
species is on the verge of extinction. Currentl{ychree localities exist in south Bohemia: onealiy in

south Bohemia with a residual population and twaalities in Hruby Jesenik; here the frequency dhiidual

populations may fluctuate considerably, however thee
stable in the long-term (as far as this can be gddfyjom

existing data)

Fig. 1. — A sharp decline of the species localities froma th

No. oflocalities

1960s until the recent past (Minzbergova & Herbeot n
1957 5 L] T000 published, according toL88A et al. 2002).).

Year

Most of the populations in the Czech Republic hdeeome extinct due to the destruction of habitats,
especially the transformation of localities inteelfis and the change of management, especially the
abandonment of grazing. The causes of the disappearof individual localities, provided they areolum,

are listed in chapter 1.2.2.1.

In terms of total distribution this resulted in iatihct decline of the species in Europe in thapiaral part of

the original range.

1.2.2.3.1 Trends in the abundance of the populatiblowland forms of Spring Gentian in the localitf/the
Rovna NNM

The occurrence of the species here was discovered Bloravec at the end of the 1950s. The number wa
estimated at 500 to 1,000 flowering plants in a@aaof about 35 ares. According to the data in &ésenve
book (ALBRECHT 1984) 500 flowering plants were still recorded B81 by V. Zila, however despite a ban,
recurring damage to the biotope resulted due t@iderable use of artificial fertilisers. Since timae when
protection was declared and in view of socio-ecooochanges in the municipality, the intensity oazging

fell rapidly until grazing was stopped entirely agdass was cut regularly once a year. This ledhto t

development of grasses and the gradual furtheimgeeof the Spring Gentian.
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The places with remaining growth of gentians wesmdrcated into two areas (see Annex 3), cut by hadd
the growth of the population was trial enhancedhegydistribution of seeds. However the conditiomhef
residual population in the first half of the 199fid not exceed 10 caulescent stems.

In 1997 only two flowering plants were found grogim the locality which disappeared in the follogin
year. New individuals of Spring Gentian were dism@d in the following year in the area and an acfitan
for the rescue of the species was launched.

In 1998 monitoring areas were established in ttecelof occurrence db.*vernain which grazing was
replaced by tilling and disturbance of the turftte years to follow the number of plants gradualbreased
five-fold as compared with previous years and thmiper of caulescent stems increased sixteen timefng
the four-year experiment the number and vitalityhef individuals rose. Experimental interventioaplaced
the missing traditional method of management. Sih®889 regulated horse grazing in combination with
cutting was gradually introduced in the Rovna NNWAhfortunately grazing has not been secured siné2.20
Detailed information about the population can henfibin Annexes 4 and 5.

Changes in the frequency during the experimentahientions are shown in Tab. 1 and Fig. 2.

TABLE 1: TREND OF OCCURRENCE OF GENTIANA VERNA L. SUBSP VERNN THE ROVNA NNM UP TO
2007

years No.of No. of polycormones | Interventions in the locality and management
flowers

1959 500-1000% no record grazing

1981 500* no record decline of grazing/disturbedahtficial
fertilisation

198/ 75* no recori cutting

199(-199¢ 5-10 no recori cutting

1997 5 1 cutting

199¢ 4 2 cutting + turf disturbanc

199¢ 20 3 cutting + turf disturbanc

2000 31 7 horse grazing around the areas, cuttigf+
disturbance

2001 46 9 horse grazing around the areas, cuttioigf+
disturbance

200z 63 10 cutting + turf disturbanc

200: 50 no recort cutting

200¢ 27 7 cutting

200t 15 15 cutting + turf disturbanc

Note 1: *) It is not entirely clear from the hisial documents what was recorded — whether theeftevor

polycormones;

The unit “number of flowers” was allocated to thstbrical data for illustrative purposes, which¢ading to

the authors, is a lesser error than using polycaaso
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Note 2: All data about the number of flowers andugrs of flowers apply only to natural occurrenceé&o
*verna besides data from 2005 when the number includepldrging from the seeds of 2003. Three plants
were cultivated from seeds of plants from the RodNdM, and all three plants survived until 2005, of

which 1 plant flowered in that year (1 flower, seenitoring square G). A capsule did not form.

Trend of Occurrence of Gentiana verna near Rovna
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Fig. 2. —The results of the monitoring of changes in thalitit of the populatiorGentiana vernaubspyvernain the
Rovna NNM. Before 1981 the locality was used for gmgzin 1981 the population was damaged by artificia
fertilisers. In years 1998-2003 and 2005 there waperimental interventions in supporting the growftthe Spring

Gentian in the locality

1.2.2.3.2 Trends in the abundance of the population of theimteinous form of the Spring Gentian in the
localities of Mal4 kotlina Fold and Velka kotlinaokl in the Pradd NNR

In Hruby Jesenik there was no detailed monitorihigdividual populations there is no accurate datailable
up to 2005 when a count was made of the size ofdipailations and their measurement. Four flowepilagts
were last observed in 1999 on the slope below Pgtkameny, right next to the water tank of thec@wa
chalet. The size of the populations in both foldgtiiate year on year and the most abundant papulaf
Spring Gentian is at “Hgoovy potok” in Velka kotlina (slope of Vysoka hol@here about 1800 plants
flowered in 2005, 2006 and 2007 (for more detaél Aanexes 10 to 13)
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1.3 Biology and Ecology of the Species
1.3.1 Life cycle, phenology, life form and strategy

Life cycle the plant is a perennial, its seeds requireiitation. In the first year a sterile rosette efles
appears and then flowers in the second year, aed the seeds ripen the caulescent rosette diseppas
further ones grow from an underground rhizome. Whigetative method allows the cloning of “coloniesid
the plant can flourish in one habitat for seveedngs.

Phenology the mountain form flowers mostly from mid Jun&deptionally from the end of May) to mid July,
the capsules ripen at the end of July and in Augitst lowland form flowers usually at the end ofrihpntil
mid May, the capsules ripen in the second halfuofJand In July.

Life form: Hemicryptophyte (Hkf). Herbal chamaephyte (Chfi ENBERG et al. 2001).

Entire plants hibernate.

Strategy Strong adaptation to disturbance will allow itstaccessfully compete with other plants;

r- strategy. It is tolerant to frost and probaldyshort-term flooding.

1.3.2 Generative reproduction

Plants grown from seeds normally flower in the setgear. The method of reproduction was studies in
Bulgarian populations (zHUHAROVA et ANCHEV 2002). Their research shows that the plant usesxaab
and asexual method of reproduction. Allogamy (ciosiéination) is prevalent in the plants. However i
certain cases there may be autogamy by self-ptbimg if the stigmas and anthers ripen togethet e
anthers and stigmas are at the same altitude €arithers are even higher); moreover the plantsegrable of
receiving their own pollen (are self-compatibleheTreproduction depends on the variability of tluavér
morphology and behaviour of the pollinators.

Pollination by insects was observed at a localit{f éesdale (Great Britain) where the flowers wes#ad by
bees. In the Rovna NNM the probable pollinator obsg was the Budd-tailed Bumblebee or Large Earth
BumblebeeBombus terrestri¢A. Pavliko, written report). In both cases this is probatyy a random visit
because the sting of bees and bumblebees is tabasitbdoes not reach the bottom of the corollenfret to

the nectar (KWzHUHAROVA et ANCHEV 2002). According to entomologists, possible potiama in the Rovna
NNM may also be members of two-winged insectd¢i 1999). At mountain altitudes pollinators could be
butterflies (epidoptera and hoverflies of flowerfliesyrphidag.

The share of entomogamy and autogamy has not Ihegied at our localities.

14



The success of creating seeds is considerably depen the weather during flowering which is rietelty
short, about 2 weeks. Up to 250 tiny seeds ripera iwell-developed capsule (ENGTON 1963). The
production of seeds in the Rovna NNM changes inviddal vegetative seasons. The average number of
developed seeds in the capsule in years 1999-Z00anistantly falling. In the Rovnd NNM reduced gene
variability was discovered for the residual popiglatof G. verna(KIRSCHNEROVA et RACKOVA 2005). The
narrowing genetic base of the population is beimgs in signs of inbreeding depression, e.g. therabse in

the number of seeds in a capsule.

TABLE 2: AVERAGE PRODUCTION OFGENTIANA VERNASUBSP.VERNASEEDS IN THE LOCALITY OF
ROVNA U STRAKONIC IN YEARS 1999-2002 (MORAVCOVA 2002).

Collection year 1999 2000 2001 2002
Average number of well-
developed seeds perone ;g 83.9 74.33 49.13
capsule

Number of seeds from capsules acquired in 200BeaWVysoka hole locality - Hoovy potok ranges from 70
seeds to 120 (from 5 collected capsules). The dapsegan to open in early September, evidentlytduew

summer temperatures, the capsules were mouldyand svidently did not even open.

1.3.3 Biology of germination and ecesis

After pollination, the stem during the ripening tbe capsule extends from 3 cm to about 8-13 creighh.
The ripened capsule remains erect, it opens atojhend by swaying in the wind or by touch the seack
gradually released and often remain near the mqilaet.

The seeds germinate only after stratification. Lighd changing temperature have the strongestteifec
germination. Seeds germinated less in a constamperature. Most seeds germinated after six-month co
stratification (1-4 °C) in light at a changing teenature of 22 and 5C.

The life-cycle of seeds is short. Overall thereaiselatively low percent of the emergence of segdli
Gentiana vernasubsp verna Some 8-32% of seedlings from seeds sown in tienau emerged in the first
year and 4-12% of seedlings in the second yedrdrspring. In the third year no further seedlingered in
the tested land lot (BMRAVCOVA 2002).

The condition for germination in the locality is apen space with sufficient moisture. Moisture,| soi
conditions and disturbance of vegetative coverceffiee further development of seedlings. The planéstoo

weak to compete with other plants.
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1.3.4 Vegetative reproduction

The vegetative reproduction is possible due togthed regenerative abilities. In the first year tent forms a
thin rhizome in the rhizosphere which can be sdwatimetres long. Further rosettes of leaves dirom it
on the surface. Often, especially in lowlands, o@e appear (EKINGTON 1963) of one or more genotypes in
view of the fact that the seeds often germinateseclto the mother plant (e.g. ROVhARBCHNEROVA et

PLACKOVA 2005). Vegetative reproduction allows plants tossugr on a locality for several years.

1.3.5 Ecological requirements

This is a heliophilous species. The seeds germindtee light (NKOLAJEVA et al. 1985) and individuals do not

tolerate the compact participation of vegetation.

Tolerance at low temperatures: the species istagsi®d frost and it photosynthesises during theteviseason.
Critical conditions arise during drought and a soimer when seedlings usually dry up (chRmAvCovA

2002) or in a cool and damp summer when the capsuknot able to open due to mouldwKLCcoVA 2005).
Tolerance can be expected to the changing or authstaaterlogged rhizosphere or flooding (e.g. snow

beds, meadows flooded in the past), but this prdition has not been studied in detail as yet.

It grows in mineral-rich, changing to constantlyistdo freshly moist soils with an alkaline to nati(reaction

(cf. table 3.).

TABLE 3: ANALYSIS OF SOIL SAMPLES THE ROVNA NNM

sample pH[H:O] pH[ECI] Ca Mg i Ma

25.3.15538 mg!100g mg/100g g 1000 mg/100g
752 5,90 951,00 21,71 12 57 2270

I 740 6,73 523,83 23,64 12,08 o242

Il 752 595 105273 2242 15,35 c0 85

7,70 7,12 1445 75 49 85 20,05 15,02

W 7.60 7,10 1397 53 40,21 14,55 15,23

il 758 7.03 1406 83 2041 17 83 4 23

il 768 705 1329 93 45 32 12 37 16,01

il 765 703 1349 23 43445 15,11 20,23
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sampli C M CH 5 P H4 P 504
25 3. 1998 [%] [%] [uaig] ugig] pgia] Hgig]

5.025 0.598 10,08 33,63 15,671 B.904 o7 47
[ £ 770 0.571 10,11 2277 17,084 7,250 25,30
I £.315 0.512 10,32 21,20 15,065 8,108 24 70
B.335 0.594 12,01 29,80 16,088 11,661 41,33
W 5,455 0.544 11,87 30,03 13,163 £.942 Pa 23
i B.314 0.745 11,11 29,03 14,639 13,729 122,67
/I 5636 0.582 11,51 23,77 16,323 £.955 4 53
11 §.905 0,556 10,53 31,53 15,137 10,203 51 50

Note: The places of soil sampling are marked inexn@ in small letters: sample | - b, sample Il sample 111

- ¢, sample IV - d, sample V - e, sample VI - ingpde VIl - g, sample VIII - h.

1.3.6 Biotic factors

Arbuscular mycorrhizal symbiosis (ABM)is

an association of individuals &. v.subsp Verna
with other green plants with the help of hypha

in the rhizosphere allowing their specific intefant
(SYKOROVA, RYDLOVA et VOSATKA 2003).

Fig. 3. —Mycorrhizal colonisation of roots of

Gentiana v. subsperna cultivated in a compartment with
hypha of theArrhenatherum elatiusEnlarged.
(SYKOROVA 2002).

By ABM the delicate plants d&. vernaare supplied (especially during critical periodsdofught, etc.) with
water and nutrients even from considerably remdéegs because the hypha can be up to several fens o

metres long.

1.3.7 Link to communities

The lowland ecotype is linked to fen pasture imdly disturbed short-culm communities of the alta
Molinion, or Caricion davallianae,or the transition between the allianck®linion and Arrhenatherion
(Annex 6). In Germany it used to grow in hilly coynmeadows — and the focal point of the occurreince
poor short-culm meadows entering cut spurrey-freadows (3eIN 1999). Phytosociological relevés taken in
1998 and 2002 in the Rovna NNM are found in Annex 9

The mountain ecotype in the Czech Republic growssimalpine spring areas above the tree line
incommunities of the allianc8wertio-Anisothecion squarroaind the allianceCardamino-Montionin bare
slope soils (avalanche paths) in substrates wisticlrack veins in folds in Hruby Jesenik in comntigsi of

Agrostion al pinagin subalpine Nardus grasslands of the allidsaedion (Thesioalpini-Nardetum)
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In the central Alps it grows in communities ®&slerion caeruleaen the Slovak Carpathians it is surprisingly
mentioned in communities of the alliankesobromion otherwise in the ordeBeslerietalia calcariaelt is
known from the association @aricetum sempervirentis the eastern Carpathians growing wksleria

coerulans

1.4 Causes of Threat to the Species
Most causes of threat apply to the lowland ecotypthe species. The localities of the mountain yoetare

affected only by the excessive intake of nitrogetissions or by the direct destruction of habitats.

Destruction of habitats
A number of lowland and sub-mountain localitiesagiseared due to the removal of the biotype by plowg
For example, the localities in the area of Dzbama(nR&ov), in the Karlovy Vary district (TaSovice) and

Podbrdy area (Maice, Cerhonice) were turned into fields.

Absence of appropriate management (farming) of loddies

At all originally managed (farmed) localities thto@ping of grazing or cutting led to negative chesmign
vegetative, chemical and light conditions of theiggp Gentian’s habitat. The end of extensive grgzirich

had led to local disturbance of the soils meare@ehse in the possibility of plants germinating esmaining

in their habitats. The subsequent changes accomqbdny the appearance of more vigorous and expansive

species meant a further threat to the populatibtiseoSpring Gentian.

Drainage of localities

Drainage by surface grooves was used in the pagtilise spring and alternating moist habitats atidw
small grazing. This sensitive method of drainags vadally abandoned in the second half of th& @éntury
by farmers. The drying up of localities as a restilspatial drainage and the related decline ofl¢vel of

groundwaters is one of the most serious causdwedhteat to the species.

Application of artificial fertilisers
The repeat (prohibited) application of artificiairilisers in the Rovna locality in the early 1980w the end
of grazing resulted in the dramatic decline of species (of the original ca. 500 detected cauléstems in

1981 to the last two flowering plants in 1997).
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Excessive input of nitrogen emissions

The excessive input of nitrogen emissions in thealities is threatening the species just as thectir
application of artificial fertilisers. The increasejuantity of nitrates in the soil results in theoemous
formation of biomass and therefore the tiny weadcggs ofG. vernd is giving way to competitively stronger

species.

Fallen leaves from hybrid poplars

The specific threatening factor in the Rovnd NNMthe planting of hybrid poplars on the boundarytio$
protected area. Poplar leaves cover the surfagbeofoil in the autumn and the spaces where thn@pr
Gentian grows. The leaves decay badly and if tmeynat removed on time, they prevent the germinadiod
growth of seedlings as well as altering the chema$itine soil (the decaying biomass acidifies the layer of

the soil).

Damage to plants by rodents

Recurring damage to spaces where the Spring Geatfannd in the Rovna NNM was also discovered edus
by moles and direct damage of some emerged plgmsdents. However it is not possible to preverg th

negative impact by animals.

Number oflocalities
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Fig. 4. — Causes of the disappearance of localities of gleeiss in south Bohemia (Miinzbergova et Herben, not

published, according toL8BA et al. 2002).).
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1.5 Status of Protection

1.5.1 Status of protection at international level

The species is not found in the IUCN Red List andat the subject of any international treaties.

1.5.2. Legislative aspects of protection of the sgies in the Czech Republic

In accordance with the provision of Section 48 led Czech National Council Act No. 114/1992 Colh, o
Nature and Landscape Protection, as amended, thisthi of Environment has declared by Regulation No
395/1992 Coll. the Spring Gentian to be a specipligtected species of plant and has included ithn
category of a critically endangered species.

Under the Red List of Vacular Plants of the Czeefpiblic (Prochazka et al. 2001) the Spring Geriamne

of the critically endangered species of plants.

1.5.3 Status of protection in other countries withrecent occurrence of the species

The species is fast disappearing on the periphefighe range — according to the Red Lists and laimi
documents (commented atlases of distribution, #te.5pring Gentian is considered to be an exsipeties in
Poland (2JAC A. et Zajac M. 2001), it is critically endangered in Bulga@ad in Great Britain and is
endangered in Slovakia. It survives in the ceofréne range (the Alpine region) in high-mountaggions, but
is in decline for example in Germany @RIMALER 2005), in Austria it is listed as a regionally endgared

species to a various extent in various regionsKsL FELD 1999).

1.6 Existing Measures for the Protection of the Spees

1.6.1 Non-specific protection

1.6.1.1 Non-specific protection of the species atiro

Detailed data about measures abroad are not almilaibh the exception of Great Britain, where the
occurrence ofs. vernais monitored at the only 2 localities and the |d@d are grazed, BADSHAW 1981.
However at these localities the grazing is toorisige and the situation is entirely different tharthe Czech

Republic.
1.6.1.2 Non-specific protection of the speciehim@zech Republic

Rovna NNM
Measures for the rescue of the lowland ecotyp& oflernasubsp verna(Rovna NNM) rightfully differ

from the measures for the population in the JeseRLA.
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The biotope in the Rovnd NNM continues to survimel alays host to a number of further endangered and
protected specie€arex distangBristly Oak Fern, C2)C. disticha(Two-ranked Hedge, C4%. hartmanii
(Club Hedge, C3)Centaurium pulchelluniBranched Centaury, C2Ractylorhiza majalis(\Western Marsh
Orchid, C3/ protected in the endangered categ@ghtianopsis ciliatdFringed Gentian, C3Dphioglossum
vulgatum (Southern Adderstongue, C2/ protected in the enel@agcategory)Taraxacumsect.Palustria (5
species of Marsh Dandelion, C1,2) protected inghdangered category. bavaricum, T. indigenum, T.
madidum, T. paucilobum, T. intermediagg. andrl. pauckertianugValeriana dioica(Marsh Valerian, C4).
Gentiana vernaubsp.vernais the main subject of the protection of the RoXNM. The occurrence of the
species in the Rovnd locality has been known stheel950s. The area was used formerly as communal
pasture for cattle and water fowl, partly as a lfaditpitch (MORAVEC 1959). Since 1972 the locality has been
a specially protected territory, today in the NNB&tegory. This method of land management by graziag

to have been preserved after Rovna was declargibcialy protected territory however the intensitfy
grazing decreased and stopped entirely. Graduaflyntechanised form of cutting was adopted on alaegu
basis once to twice a year. The further timetalflmanagement was not enforced until after the agdrof

the plan for the management of the Rovna NNM applie for the period of 2000 2009 (ALBRECHT 2000,
Annex 16):

a) 2006-2001: The locality in the vicinity of the occurrenof the species was extensively used for
grazing a group of four horses at various degraatehsity for 2 years. Grazing began every timdune
after the ripening of the achenesTafraxacunsect.Palustria The areas not grazed were cut.

b) 2002-2007: Grazing could not be ensured and the localdy cut (twice a year, the first cutting after
the ripening of the achenesfsect.Palustria).

¢) 2005: In the spring the surface of vegetativeecavas disturbed by the pulling of gatea(®uDovA
written report)

d) 2000-2007: The fallen poplar leaves were raked up ambwed (every year).

e) 2007: Hybrid poplars were felled in the northsteen part of the Rovna NNM

The ANCLP CR -Ceské Budjovice centre — was in charge of the managemetiteoRovna NNM until 2003
and from 2004 the ANCLP CR - the Administratiortled Blansky les PLA. The hitherto results of theidwe
Plan for the rescue of the species is summed uhenvork of KRSCHNEROVA et ALBRECHT (2003). The
results were presented at an international workarginar in the form of a poster.

Based on the results of the first stage of theenewf the Specially Protected Territory (SPT) ofioal
categories, the adjustment of the boundaries oRifnena NNM is proposed by incorporating the enired
lot number 461/7 into the SPT.
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Pradd NNR

All existing localities of the Spring Gentian (mdaim form) in Hruby Jesenik lie in the PialdNNR.
According to the plan for the management of thed8taNNR for the period of 2006 - 2015 £KALCOVA,

KAVALEC et CHLAPEK 2005, Annex 17) its long-term and constant objeiis the active renewal of the non-

forest biotope of the NNR. Of the already impleneehimanagement interventions the greatest importiamce

this renewal and the preservation of the endanggvedies of non-forest biotopes is the removahefGreen

Alder and experimental cutting.

1.6.2 Specific protection

1.6.2.1 Measures implemented abroad

These are not known.

1.6.2.2 Measures implemented in the Czech Republic

Measures in the locality

Rovna NNM

a)

b)

<)
d)

Areas | and Il with the occurrence of the ganivere hand cut three times a year (already bégfore
2000).

1998-2003, 2005-7: In the monitoring squaréhiwareas | and Il the vegetative cover was distd

3(-4) times a year (except in 2004) by the ralkang slight removal of the top soil layer. The uremd
patches were an average of 10 @msize (with the exception of monitoring area G).

1988-2007: In a period of drought the plantsemvatered.

1999: Some 29 plants were repatriatedjitro propagated on both marked areas. This method n@sen
because no seeds ripened in 1997 at the localilytb@® species was in danger of dying out. Plants
survived in the locality for a maximum of 5 yeaseg further. For documentation on the cultivatehisl
and plantings see Annexésnd 7.

2003: Three plants were repatriated that heehbgrown from seeds of 2000 and cultivated in the
experimental garden at the Institute of Botanyiiih@nice (area I, monit. square G). These plants were
good condition in 2005: 1 specimen flowered, 2 nmmad sterile, however they did not spread
significantly in growth (see Annex 5).

1998-2005: Seeds were sown from indigenous plamtsated areas near the mother plants, always in the
autumn or winter. Seeds sown on a naked area 1xdr M) x 10 cm (1999 and 2000) did not see the

emergence of adult plants.
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They either did not germinate or the seedlingsddtip in an area that was too exposed. In othersyter
sowing of seeds was spontaneous in loosened grawith places of molehills and was not recorded oren

detail.

Pradd NNR

The specific management of the Jesenik populatdrgpring Gentian was not proposed in the plantfier
management of the PrediNNR and so far there has been none. It was drlynumbers that were monitored

and the individual populations measured and dratmthe maps.

Cultivation and the gene bank

Rovna NNM

Plants from the Rovnd NNM have been cultivated estoduced by micropropagation in the Jila¥st
Strnady Forestry and Game Management Researchutas(FGMRI) since 1998 (M.A, BYLINSKY et
KIRSCHNEROVA 2001). The plants were used for further studyk(8RovA, RYDLOVA et VOSATKA 2003).
Some 29 plants were repatriated in 1998. Part efpllants was inoculated before planting with arblasc
fungi. The inoculated plants were more vigorousk@&ovA 2002).

The plants were cultivated from the seeds at thatitite of Botany of the AC CR in #&monice, and
thegermination and development of the seedlings sttadied which were replanted in the original ldgal

(MORAVCOVA 2002).
Seeds are not stored in the gene bank due to loguption.

Five plants were left in the gene fund explant bahlhe Jilovidt- Strnady FGMRI (MLA, BYLINSKY et

KIRSCHNEROVA2001).

Prad¢td NNR

On 28 August 1997 180 seeds were collected fromaMaltlina and 250 seeds from Velka kotlina. The
germination test showed limited germination, someds did not germinate even after cold stratificatiA
positive reaction to the application of GA3 (gibbléc acid) was found in a specimen from Mala kudli
where 30% germination was achieved (Situation ag2aMarch 2001, David Ciganek, verbal report). No
germination was carried out on the specimen frortk&d&otlina. Seeds from the Jesenik populationsewer

stored in the gene bank of endangered speciesoim@ic.

Note: An exemption was granted by the Ministry ofviEEonment in 1998 under ref. no. 1916/98-OOP/785®m the protective
conditions of the specially protected specie&ehtiana verngCalathiana verna

An exemption from the protective conditions @rverna— collection of seeds and cultivation up to 201# the Institute of Botany) ref.
389/BL/07 of 13.03.2007.

23



2. ACTION PLAN OBJECTIVES

The main object of the Action Plan is to preseive lowland and mountain form @entiana vernasubsp.
vernaas growing wildly in the Czech Republic. This plsimould be achieved if the following objectives are

met:

Long-term objectives

1. Increase the populations of lowland form&aitiana vernaubspyvernain the Rovna NNM at least to 200
plants which will be able to self-reproduce, chetkeleast for a period of 5 years.

2. Extend the area of occurrence of the lowlandhfof Gentiana vernaubspvernain the Rovna NNM by at
least 100%.

3. Establish at least three new populations oflelsdand form ofGentiana vernasubsp.verng able to self-
reproduce, checked at least for a period of 5 years

4. Preserve the existing conditions of the popatatof mountain forms déentiana vernaubspyvernain the
Jeseniky PLA.

Medium-term objectives
The following objectives have been determined for period of the first decades after the adoptibthe

Action Plan:

1. Ensure suitable conditions for the existencthefspecie§entiana vernasubspyvernain the Rovna NNM.

2. Strengthen the population @Entiana vernaubspyvernain the Rovna NNM.

3. Add to the knowledge about the biology and egplof the specie&entiana vernaubsp.vernaand about
the potentially related populations inside andtmtioundaries of the range.

5. Ensure a minimum size of the population @éntiana vernasubsp.verna which is able to exist
independently in the conditions of the habitat.

6. Create a list of localities potentially suitalide establishing new populations of the spe@esntiana verna
subspverna

7. Improve public information about the importamdgrotecting the species at regional level.
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3. SCHEDULE OF MEASURES UNDER THE ACTION PLAN

3.1 Biotope Management

3.1.1 Extensive grazing

Motivation

Extensive grazing (primarily goat or in combinatiaith goats and sheep) is a more appropriate tyfpe o
management of the Spring Gentian localities. Howex even one locality was used for grazing. Aler
methods of management are alternative or tempoGmazing leads to selective and continuous remofveie
biomass, creation of open spaces for the germmatitd trapping of seedlings @entiana vernasubsp.

verna Competing herbs are therefore restricted in gnawtavour of the Spring Gentian.

Measure contents

Introduce the extensive grazing of goats (or a doatlon of goats and sheep) of the entire area®Rovna
NNM, as yet with the exception of enclosures whgeatians grow. Introduce strictly regulated grazing
these areas (direct supervision of grazing aninwib) after the condition of the population imprev&efore
the introduction of extensive grazing in the logabf the Rovnd NNM fixed fencing needs to be rtfied
which will protect the plants against direct damdgpm grazing animals or further areas will needbe
fenced off.

The introduction of extensive grazing of selectegdaa (outside the Velkd kotlina amphitheatre) ie th

Jeseniky PLA is proposed according to the approvadagement plan over a period of 10 years.

3.1.2 Cutting

Motivation
An alternative method of biotope management ata tivhen grazing cannot be ensured, and also aticaddi

to grazing on less or temporarily non-grazed areas.

Measure contents

Cutting is proposed twice a year, the first cuttiaffer the gentian’s seeds ripen. Only hand cutting
accompanied by more considerate interventionsapgsed in close vicinity to individual gentian pisufwith

the exception of the plark.*verna without mowing) in order to prevent possible damaBerform this
throughout the area of the Rovna NNM (until thertstef grazing when a system will be established in

combination with grazing).
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It is being considered to begin cutting in selectedas in Velkd and Malé kotlina in the JesenikyAPL

(Cimrmanova zahradka) once every two years.

3.1.3 Elimination of competing plants and disturbaxe of the turf
Motivation
The removal of competing plants and disturbancesaif in close vicinity to gentians allows individua

gentian clusters to spread in growth, seeds tofathpen space and their successful germination.

Measure contents

Open space of 10 x 10 cm to be created close toidhudl gentian plants every year in the springobefthe
seeding of gentians so the existing plants andlisgsdare not damaged. This is to be carried ouh@
Rovna NNM.

3.1.4 Removal of redundant biomass

Motivation
Fallen leaves and waste matter prevents the getiminand growth of the Spring Gentian. Their renidsa
management additional to cutting and grazing. Bessithe removal of excessive biomass this resultean

disturbance of turf.

Measure contents
The leaves and waste matter need to be removedKiygrin the Rovna NNM locality. The work must be

carried out in such a way to prevent damage tgémian plants.

3.1.5 Improvement of the locality’s water regime

Motivation

The overall drying out of the biotope in the RowisM is taking place which was supported in the fmst
the building of drainage channels on the NE and [®\hdary of the protected area. A lack of precijuita
has contributed to drying out in the last few yeditse effect of drying out is having a negative &opon the

fertility and vitality of individual plants.

Measure contents

There is the recurring damming of the drainagehdwtich runs along the northern boundary of the ridov
NNM. The rising level of groundwater during its Ifalascertained by the monitoring of the level of
groundwater, see 3.3.2) is important especiallthenspring during the period of germination ancmnsive
growth of the Spring Gentian plants. Moreover, thdividual Spring Gentian plants must be watered

during the dry spring and summer months.
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3.1.6 Removal of non-indigenous and expansive spexi

Motivation
The shading of localities, spread of the growtimefsive species and fall of leaves and pine neadhabit

the germination and growth of Spring Gentian plavitéch is heliophilous and a competitively weak @ps.

Measure contents

The felling of hybrid poplars in the Rovna NNM attteir replacement by suitable autochthonous woody
plants. The removal of the growth of expanding W&dall-Reed in the Rovnd NNM. The cutting out of
non-indigenous Dwarf Pine and invasive Green Alteoughout the entire localities of Mala and Velka
kotlina in the Jeseniky PLA.

The continuous removal of the further natural segdiom all localities.

3.1.7 Restoration of the localities selected for patriation of the species

Motivation
The renewal of the biotopes of the Spring Gentiarthiese localities must precede the repatriatiothef
species by planting and sowing in localities seldcrom the list of localities potentially suitabler the

repatriation of the species (see 3.6.1).

Measure contents
To renew an adequate area of suitable Spring Gehitopes and ensure their long-term managemedatee
and after species repatriation. Localities willdedected based on the output of measure 3.6.1oLlstalities

potentially suitable for repatriation of the specie

3.2 Species Management

3.2.1Ex situ cultivation

Motivation

The only population of the lowland form &. *vernain the Rovna NNM is small and with a low success
rate of self-reproduction. This fact is one of thain causes of the threat to the lowland form efgpecies
in this country. Hence, the population in the RoWM must be strengthened by sowing and planting of
plants. The sowing and planting and of plants @aiflo establish further populations Gf vernasubsp.
verna(see 3.2.3, 3.2.4, 3.6.1). Therefore plants forisgwand planting will be obtained by cultivationan

culture.
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Measure contents

Propagation of at least 150 - 200 plant§ehtiana vernaubsp vernataken from the Rovnad NNM locality.
Currently artificial propagation of a greater numiad individuals of Gentiana vernasubsp.vernain the
explant bank at the Jilovis6trnady FGMRI appears to be a necessary stefhéoRbvna locality (MLA et

al. 2001). The genotypes iof vitro cultivated plants will be controlled by isozymicadysis (see 3.4.2).

Plants will be propagated from seeds (generatipeothuction) according to the number of seeds whith

be obtained from plants in the Rovna locality. Tinepagation method will be worked out at the lnsétof
Botany of the AS CR. The number of newly obtaindahfs using this method cannot be estimated at the
present time.

Plants will not be cultivated at all for the lod¢eds of Mala and Velka kotlina in the Jeseniky PLA.

3.2.2 Sowing seeds

Motivation
The only residual population of the lowland form@f *vernain the Rovna NNM has a low success rate of
self-reproduction. Hence its reproduction will hpported by the sowing of seeds on a speciallydtespace
where the success rate of germination and growhtigiser.

This method will also be applied for establishirggupopulations o6. *vernain localities selected from
the list of localities potentially suitable for @piation of the species (see 3.6.1).

In the Pradd NNR sowing will be carried out experimentally part of the study of the method of
reproduction and reproductive ecology (see 3.4rlyase of the success of sowing, the plants weilldft at

the locality and new populations of Spring Gentidlh be established.

Measure contents

The seeds of Spring Gentian will be sown on a spaweid of vegetation of about 15 x 15 cm in size.
In the Rovna NNM seeds for sowing will be obtairfierin ex situand collection in the locality.

Seeds will be removed as a max. from 30% of ovdnj@sandom collection from flowering plants in the

Rovna locality for sowing, the rest will be leftnatural dissemination.
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Seeds obtained x situcultivation together with seeds collected at tloe & locality will be sown on newly
established localities of the lowland form®f v.subsp verna

Seeds collected from large strong and vigorous fadipns from Mald and Velka kotlina (e.g. “Fmvy
potok” in Velka kotlina) will be sown in newly edtiished localities of the mountain form @f vernasubsp.
vernaintended primarily for research. Seeds will be sdwrsufficiently moist places, for example in the

spring area below Petrovy kameny.

3.2.3 Planting plants

Motivation

The only residual population of the lowland form®fvernasubspvernain the Rovna NNM has a very low
number of plants and needs to be strengthenedplBiming of plants pre-cultivated in a culture iuather
method suitable for strengthening the populatiohisTmethod will also be applied for establishingvne
populations ofG.*vernaat localities selected from the list of localitipstentially suitable for repatriation of

the species (see 3.6.1).

Measure contents
The gradual repatriation of plants from ianvitro culture at the Jilovi§tStrnady FGMRI in a locality in the

Rovna NNM and in newly established localities.

3.2.4 Storing plants in the gene bank

Motivation

Preserving the genetic variability of populationsl anaintaining plants for possible sowing and prant

Measure contents

Seeds from the localities in the Jeseniky PLA Wwél stored in the gene bank in Olomouc. Storageois n
recommended for the Rovna NNM as yet because osked production.

The explant bank at the Jilowisstrnady FGMRI will be maintained for at least ttheration of the Action
Plan.

3.3 Monitoring

3.3.1 Monitoring the population in the Rovna NNM

Motivation

The objective of the detailed monitoring of the plgpion of the lowland form o6. *vernais to follow the
annual changes in the numbers of the populatiorstriltition of the plans and the success rate of
reproduction. The information obtained will senassa basis for the implementation of other measuiréise
Action Plan (see 3.1, 3.2).
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Measure contents

In two demarcated areas in the field (areas | dhduring flowering and formation of seeds of thprifg

Gentian within the permanently demarcated squafesi@rea of 1 x 1 the following population paragnst

will be monitored annually:

1. size and distribution of individual polycormanaf (drawings made in micromaps)

2. plant mortality/vitality (numbers of individualsiumbers of flowering stems, numbers of developed
capsules)

3. seed production

3.3.2 Monitoring the groundwater level in the RovnaNNM

Motivation
The long-term sub-average condition of groundwkeeel has a negative effect on the vitality andiligr of

plants in the Rovna NNM.

Measure contents
The monitoring of the level of groundwater usinged probes during the vegetation season every mohéh
monitoring of the level of groundwater will provid#ata for determining the intensity and frequenéy o

measures for improving the water regime of thellpcésee 3.1.5).

3.3.3 Phytosociological relevés of the Rovna NNMdality and localities with newly created populatiors

Motivation
Plant communities and their dynamics rightly affédet population of the Spring Gentian, so it is argnt to
secure data about this development from the egidtinality of the Rovna NNM and from localities ngw

established during the Action Plan.

Measure contents

Phytosociological relevés in the Rovna NNM will tepeated in the same areas in five-year intervalthé
period from May to June). Relevés will be made gdime same method and in these localities oncédurt

localities ofG. *vernaare established.
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3.3.4 Analysis of the soil samples of the Rovna NNMcality

Motivation

Obtaining accurate data about the character ofSiptreng Gentian habitat in the Rovna NNM is impottan
especially for a comparison of the existing logaéind localities for potential species repatriatwmich will

be evaluated when the list is created of localipiesntially suitable for the repatriation of thpridg Gentian
(see 3.6.1).

Measure contents
An analysis of soil samples in the Rovna NNM wiké place 1x/10 years, sampling will be carried inut
places where the first soil samples were taker®881The pH, content of Ca, Mg, K and Na, C, N,sNEH,,

P and SQwill be ascertained.

3.3.5 Monitoring populations in the Pradd NNR

Motivation
Detailed monitoring of the condition of the popidat of the mountain form o6. *vernais necessary for
monitoring annual changes in the number and sucoéseproduction and distribution of plants. The

information obtained will serve as data for impletiieg other measures of the Action Plan (see 32), 3

Measure contents

The size and fertility of the population will be nmitored— after locating the individual groups of plantsngsi
GPS in years 2005 and 2007, and after comparingdfstribution, it was shown how to efficientlywide the
entire area of Velka kotlina for the purpose of iitaning into segments which correspond to the toppgical
segmentation of Velka kotlinasee Annex 14. All the groups of Spring Gentianmfbto date in Mala kotlina
were incorporated into one segment. The numbeoafefing individuals will be monitored at an intahof 1
year for a period of five years, then (if no drasthanges in the populations arise) in three-ysarvals.

Seed production and germination will also be maeidoin the spaces in newly established populatidribe

mountain form ofG. vernasubspverna(see 3.2.2 and 3.4.1).
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3.4 Research

3.4.1 Study of the reproduction method and reproduive ecology at localities in the Czech Republic

Motivation
Insufficient knowledge about the stages of the tigrmaent cycle which are key points for maintainiamgd

spread of populations of the Spring Gentian.

Measure contents

The sowing of seeds in newly established localifge=e 3.2.3) will be monitored and evaluated iraiflét
terms of the success rate of this sowing. The spaith the sowing seeds (cca 15 x 15 cm) will bekead,
their typography will be drawn up (in micromapsheTfollowing parameters of the spaces will be narei
and evaluated:

- number of plants

- seed production

- seed germination

- ability of seedlings taking root in the habitat

3.4.2 Determining the minimum size of populationsapable of independent existence

Motivation

The establishment of new populations of the speGiggernaonly makes sense if they are able to exist on
their own in the long-term, i.e. the populationdl weéproduce and the self-reproduction processdistake
place here. The limiting factors are not just tlemditions of the habitat, but also the initial siakthe
population. Therefore when establishing new poparat of the species a minimum size of the poputatio

needs to be ensured so it is able to reproducts@wn in the long-term.

Measure contents

Based on the results of a study of reproductivdolip and ecology (especially the rate of reprodugcti
generation period and rate of population growthpogpulation model will be drawn up with the aid of
mathematical methods which can be stable in thg-term at a certain initial size (with regard tovéual and

fertility, and the natural fluctuation in size apdpulation density).

32



3.4.3 Comparison of the genotype variability of idated populations inside the range

Motivation
Genetic analyses will help to explain the originoof populations, find the differences betweenitisividual
populations and within them, and possibly excludendajic contamination of plants coming from

geographically remote forms cultivated in this cioyras rock plants.

Measure contents

Monitoring the genotype variability of the poputats of the Spring Gentian in the Czech Republicraaaly
established plants. A comparison of the genotypebiity of isolated populations with populatioisside
the range. A comparison of the genetic variabitifypopulations in Hruby Jesenik and populationshia

Carpathians, or in the Alps.

3.5 Education

3.5.1 Promotion of the Rovna NNM locality at regioal level

Motivation

In case of the speci€s.* vernaeducational measures must focus on the situatidtharRovna NNM with
sufficient information and interest of the managatmf the municipality (as the owner of the lants)oand
individual residents as a precondition for the sgscof implementing the series of measures anégion of
the locality as a whole.

As for the localities in Hruby Jesenik educatioma&lasures are not proposed separately in view dhattighat
the PLA Administration works here to educate areldhcurrence of the Spring Gentian needs to bepred
here in relation to the entire territory and othigmificantly rare species.

In the context of establishing new populations farsnand land managers need to be sufficiently inéal as
well as the other residents in the locality abdwat tonditions and methods of protecting the speaiekits

importance.

Measure contents (in the Rovna NNM)

1. a campaign aimed at school children in the gipality and its vicinity (nature walks with didttion of
an information pamphlet and a lecture),

2. the issue of an information pamphlet and ig$riiution in the municipality and its close andieii vicinity
(in Strakonice and the neighbouring municiped,

3. an educational campaign (lecture) for agricaltworkers farming the environs of the locality,
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4. promotion of the protection of the Spring gentin the regional press (educational articles amaual

information articles) by the regional radio andtba Internet,

5. information signboards in the municipality, la¢ focality and in Strakonice,

6. motivate local (i.e. district) parties interestachature to form an association helping to managk a
conserve the locality (as is already infdiyndne case now).

Measure of a similar character such as in the che®e Rovna NNM will be applied to the newly edisied

populations but the range will be specified depegdin the character and needs of each locality.

3.6. Other Measures

3.6.1. Creating a list of localities potentially sitable for repatriation of the speciesG.* verna

Motivation
This material will form the basis for establishimgw populations ofG. *verna (see 3.1.7, 3.2.2, 3.2)

Sufficient information about these localities netalbe gathered so these measures can be implaeiente

Measure contents

Localities suitable for repatriation of the specigdl be selected preliminarily from the overview the
historical localities of the lowland and mountainrh of G. *verna 6ee Annex 3)Subsequently the situation
of these localities will be verified in the fieldné where the appropriate biotope has survived,
phytosociological relevés will be taken, the lesefroundwater measured, a soil analysis carrig¢cand the
overall conditions of the locality evaluated. Likee, an analysis of the proprietary relations vié
conducted and the possibilities of how to secueeahpropriate management. The results will be suiseth

in a clear list of the localities.
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4. ACTION PLAN IMPLEMENTATION TABLE

TABLE 4. SPRING GENTIAN ACTION PLAN IMPLEMENTATION TABLE

plants and disturbance of turf

project duration

Number and type of measure Priority Implementatlon Measure Follow-up to other measures | comment
period frequency
3.1 Biotope Management
. will be supplemented by | management start period cannot be accurgtely

3.1.1 Extensive grazing 1 contlrjuously fqr thy annually measure 3.1.1 3.1.2? determined

project duration

. continuously for thg additional measure to measureApplles to the Rovna_ locality, in the Jeseniky

3.1.2 Cutting 1 : . annually PLA only in selected

project duration 3.1.1 "

localities once every two years

3.1.3 Elimination of competing 1 continuously for the 2-3 x annually

3.1.4 Removal of redundant biomal

as required

1 x annually
X=1X)

3.1.5 Improvement of the water

2009, then by the
condition of the

frequency will be adjusted by

species

regime 1 level repeat measure results 3.3.2 Only NPP Rovnéa
of groundwater

3.1.6 Removal of non-indigenous

and expansive species 2 from 2008 repeat measurg

3.1.7 Restoration of localities subject to measure implementation

selected for repatriation of the 1 from 2012 repeat measure 3.6.1

continuously for the

annually

3.2.1Ex situcultivation 1 : .
project duration
) from 2009 repeat measure Subject to measure
3.2.2 Sowing seeds 1 implementation 3.2.1
3.2.3 Plantting plants 1 from 2010 repeat measure Subject to measure

implementation 3.2.1

3.2.4 Storing plants in the gene ban

=

continuously for the
project duration
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3.3.1 Monitoring the population in th
Rovna NNM

e

continuously for thg
project duration

annually

3.3.2 Monitoring the groundwater
level in the

Rovna NNM

continuously for the
project duration

1 x per month
during veget.
season, further tg
fluctuation of wate
level and flooding

3.3.3 Phytosociological relevés of th
Rovna NNM and localities with
newly created populations

e

continuously for the
project duration

repeat measure,
every 5 years

3.3.4 Analysis of soil samples of the
Rovna NNM locality

continuously for the
project duration

repeat measure,
every 5 years

3.3.5 Monitoring populations in the
Pradd NNR

3.4.1 Study of the reproduction
method and reproductive ecology a
localities in the Czech Republic

continuously for the
project duration

2008-2018

first 5 years
annually,

then once every 3

years

existence

3.4.2. Determining the minimum size
of populations capable of independent

2009-2018

Follow-up from section to
3.2.2,3.2.3and 3.4.1

3.4.3 Comparison of genotype of
variability of isolated populations
with populations inside the range

3.5.1 Promotion of Rovna NNM

locality at regional level

3.6.1 Creating a list of localities
potentially suitable for repatriation
the specie§.* verna

2008-2012

continuously for the
project duration

2008-2012

repeat measure

one-off measure

Note: Individual measures and a work timetableregppsed based on the experience gained duringriplernentation of the rescue work in year 1999-20@%accordance with
the management plans it is expected that the A¢tlan will be organised nature conservation bodiedividual work will be assigned to a specialisearkplace, to workers of
non-profit organisations, or volunteers. The nurslzéithe measures correspond to the numbering aph3, priority 1 - highest, priority 2 - moderapriority 3 - lowest.
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ANNEX 1: GENTIANA VERNA RANGE (MEUSEL 1978: 353)
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ANNEX 2: DYNAMICS OF THE OCCURRENCE OF GENTIANA VER NA L. SUBSP. VERNA IN THE CZECH

REPUBLIC
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ANNEX 3: OVERVIEW OF DOCUMENTED HISTORICAL OCCURREN CE OF G. VERNA
SUBSP.VERNA IN THE CZECH REPUBLIC

The localities were recorded according to the alddl herbarium specimens, literature, manuscrigtenals,
field research and with the help of local floristhie Spring Gentian grew in 34 phytogeographicsirigits and
sub-districts. Today it is found only in two of #ee 97. Hruby Jesenik and 37f. Strakonické vapence.

The findings were classified primarily accordingptoytogeographical units k&LICKY 1997), and according to

the numbers of squares of the grid mapping of #rgral European mapping network:
Abbreviations:

DM: Domin’s herbarium material (specimens), InstitofeBotany of the ASCR, Rhonice, magazine abbreviations
have been adopted from the DM Herbarium collectiBRNM — Moravian Museum, Brno, BRNU — Masaryk

University Faculty of Science, Brno, CB — South Boien Museum,C. Budjovice, OLM — National Science
Museum Olomouc, OP — Silesian Museum, Opava, PL -t \BeBemian Museum, Plig MP — East Bohemian
Museum, Pardubice, PR - Department of Botany of Nladional Museum in Prague, Pwonice, PRC -Charles
University, Natural Science Facultprague, ROZ — Central Bohemian Museum, RoztokyalyP SUM — District

National Science Museum, éumperk

6. Dzban

5748b

near Réov (“formerly at DZban u Reva where there is now a field”), Hohbach, 1883, :[Mlak. Prodr. IV.
p. 807 (1883);

this was the only finding in the DZban area. Itdrae extinct as early as the end of th& aéntury.

15a. Jarongiské Polabi

5660b

Miletin, in a fen meadow west of the forester'sgechear Velky Ye&ov, 250 ASL., Sourek, 1940, PRC & PR;
meadows near M. ¥¥ov, Traxler, 1930, PRC; neari®&¥'ov, Traxler, 1932, PRC; meadow about 1 km
southwest of Velky Ye&¥ov, Kréan, 1930, MP; Dér Kralové, in the Trotina valley in a fen meadowled “Na
Svatych” west of Luzany, B. Valek, 1942, DM: K.N.B4. p. 177 (1942); in the vicinity of i¢¥’ov in the
meadows, growth highly abundant, A. Kobrle, 1936\:DKobrle, Kvét. Jarondiska, ms 129 (1936); near
Vie§ov growth quite sparse, H. Hartle, 1940, DM; in aatow near ¥e¥ov, Traxler, 1936, Kfan, DM:
RohlenaCNM 52 p. 22 (1928); it has become extinct in theinity of V. and M. \fe¥’ov.

24a. Chebska panev (Cheb Basin)

5940

Chebsko, in a meadow, Schwanenwiese [Swan Meadavg,occurrence, Chr. Jaksch, 1878, DM: Lotos 27. p
48 (1878); it has become extinct.

5840c
Near FrantiSkovy Lazn(450 m), Dalla Torre, 1878, DM: Lotos 27. p. 48T8); it became extinct.

24b. Sokolovskéa panev (Sokolov Basin)
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5742d

Karlovy Vary, on the western slopes of Hornbergl lffiear TaSovice], Sterneck, 1936, CB, PRC, Podajs
1922, PRC, 1927, BRNU; Hornberg [near Karlovy Varyfeté&ka, sine dato, PR, Gittler, 1929, PRC, Hory,
near the municipality, from the volcano in theedtion of Loket, growth scatteredEBETKA et NECHANICKY,
Report of the Czechoslovak Botanical Society 5/197038-41; Hornberk u Lokte, basalt, eastern sldpe
Gattler, 1931, DM: V.P. 12. p. 240 (1931); it be@eaxtinct.

TaSovice near Karlovy Vary, wet meadow west ofrtheicipality, PySek, 1958, 1959, PL; TaSovice near
Karlovy Vary), Jelinek, 1982 E1iNEK (1987);

in 1982 the meadow was ploughed and it becameaxtin

5842a
Staré Sedlo [Sokolov], A. Ortmann, 1842, DM: Flbégner Kr. 91 (1842);
it became extinct.

28d. Touzimska vrchovina
6043a
Tepla, Konrad, 1873, DMZelak. Prodr. 1. (1873) p. 289-290;

it became extinct.

32. Kfivoklatsko

6148b

Forest meadow near Zbiroh, Tausch, sine dato, RRy.HFl. Bohem. n. 1012; Zbiroh, meadow Okrouhgktrto

the road from Li3na to Zebrak, growth scatteredstidka, 1964, Hofman, 1964, PL, Okrouhlik, Pesek, siai®,
PRC, Cibulka, 1937, PRC, LiSna, growth abundantdrdi, 1948, PRC; Okrouhlik, 2 km southeast of the
municipality of Lisna, 490 m, Palek, 1960, MP; #ihir in the clearing on the right side of the roauhf Zebrak

to LiSné, Fr. Wurm, 1903, DM: BotiBp. Rakovn. II. 13 (1903); growing in large nunibbeyond Lisné in the
forest meadow at the crossroads, beautiful spe@men L. Karas, 1896, DM: Karas, Kv around Zbiroh
stream, Ms. 28-29;

Last record from Kivoklatsko comes from Hoska and from Hofman 1964. It has become extinct.

6148b

Svaté Dobrotiva, in a wet meadow near CerhoviceMderkenstein, sine dato, PRC; near Cerhovice, §Elal
PRC & BRNU, Tausch PI. Select., sine no, also [EasPRC, Tausch Herb. Fl. Bohem. n. 1012; near
Cerhovice mountain meadows, Tausch, 1851, PR, @Mo Tausch, Herb. Fl. Bohem, n. 1912 ex J. Ott. 32
(1851); Cerhovice, Moerk, sine dato, Tausch, DMmimist mountain meadows near Cerhovice, JanckKrég52,
DM: from Prague, 23 (1852); Studanky u CerhovicSelg 1976, herb. J. HoSek (“last specimen found thea
road, place of occurrence today is the field”);

PP Studanky u Cerhovic is the last locality whéeeplant species was found growing. It became eixtm1976.

6148b
Drozdov, in a meadow, MareSova, 1957, PR;

it became extinct.
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6049d

Zdice, in meadows around the municipality, J. Cauiann, 1854, DM: ex Reichardt Verh. Z.-B. Ver. W/i¥.
Abh. 375 (1854);

it became extinct.

6149a

vicinity of To¢nik, Fassati M., 1959, PR, see also the repoti®fizechoslovak Botanical Society 3/1968;
it became extinct.

32.-35a. Kivoklatsko - Holoubkovské Podbrdsko

6148b-6149a

in mountain meadows, proceeds from th@moSna mountain range to the Vltava River, nortinest near
Cerhovice, Hellwich, 1903, DM: Domin, Brdy 52 (1903n the Brdy Hills from the period”);

inaccurate data, it has become extinct.

34. Planicky h'eben

6448a

Zelezny Ujezd, in a mesophilous meadaMo(inion alliance passing into tharrhenatherionalliance) at the
southeast boundary of the fishpond “Velhich” close to the hut camp, ca 1 km SE of the gipality, about 40
flowering individuals, ca 620 m ASL. Leg. Brisa, 18.05.1991, PRC, seeABA et al. (2002).

No growth has been confirmed at this locality sitiefinding.

35a. Holoubkovské Podbrdsko

6249a

Brdy, at the rise between Prague and ®fzem Jabléno through Tenice to Cerhovice (and in Sv. Dobrotiva),
V. Los, 1828, DM: Mon. Hh and Ber. |. 115;

it became extinct.

6248b
Kralovka in Zbiroh, Sittensky, 1891, seein (1974);

it became extinct.

35b. Hatovicka kotlina Fold
6149c

Horovice, Smolg, 1959, PR;
it became extinct.

35c. Fibramské Podbrdsko

6350a

Pribram, only in one wet meadow near the city, &diocky, 1883, DM: Celak. Prodr. IV. p. 807 (1883);
meadows nearifbram, growing rarely, Domin, 1895, PRC; nedibPam in meadows beyond the city in the
direction of Flusarna, growing abundantly, Domif02, DM: ex Domin, study about vegetation of Brdy02
(1920), also VKCSN (Royal Bohemian Society of Sciences), 1902 p2P3; beyond Fboram in meadows in the
direction of Flusarna (from here south to Mirovic8) Brabenec, 1903, DM: Domin, Brdy 52 (1903); mea
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Ptibram between the fishponds Novy and Fialovy, Jubad 1915, DM: ex Domin, study about vegetation of
Brdy 260 (1920); it became extinct.

35c.-87. Ribramské podbrdsko-Brdy

6349b

near Ribram below Femos$nd, B. Brabenec, 1903, DM: Domin, Brdy 52 (390®min, 1903, DM: ex Domin,
Study about vegation of Brdy 260 (1920); moist nuees below FemosSna, Moerk, no date of finding given,
Tausch, DM: see also Fr. Stejskal, 1893, DM: Jbidka Piiv. Pribr. 64 (1893); it became extinct.

35d. Breznické Podbrdsko

6549d

Lom u Blatné, in meadows north of the municipalgypwing fairly abundantly, Machovec, 1959, PRGjuarry
with pasture on the left bank of the brook 400 mtmaf the municipality (the pasture disappearethwhe
building of a playground, the growth of the gentlas not been recorded since 196iZAB3 R. et al. (2002);
quarry, moor below the fishpond dam on the eastsonndary of the Neradov settlement north of the
municipality, 450 m above seal level (in 1968 2npdawere recorded, last occurrence in 197288 R. et al.
(2002); quarry, moist meadow on the banks of tembi300 m WNW of the municipality, 460 m ASL (aftie
meadow was dried out in 1966 the Spring Gentiaaptisared) S\BA R. et al. (2002); not recorded since 1972,
it became extinct.

6550a

Malcice, in a moist meadow between forests on a hillack km ENE of the municipality, 420 m ASL (in I96
the meadow stopped being flooded with the deepeoirtge bed resulting in the decrease of the pdjpulain
1977 there were only 27 flowering specimens, ldter gentian disappeared)ABA R. et al. 2002; Maice,
marshy pasture east of the road in the directioMiobtice ca 1 km north of the municipality, 489 ASL (a
small remainder of the moor in the cultural meadé@flowering individuals were recorded in 1979,1976 the

meadows was transformed into a fieldpSa R. et al. (2002); it became extinct in the 1980s.
6550a

Obora u Cerhonic, in a pasture on the south banKamfovice (Zakov) fishpond ca 1 km southeast of the
settlement, 420 m ASL (in 1974 the fishpond wasndx@ the number of gentians fell, in 1977 theyevirund
only on the boundary of the forest and later thegame extinct) \BA R. et al. (2002); Obora u Cerhonic, moist
meadow on the western bank of the Kacovice (ZaKisvijpond south of the settlement, 420 m ASL (found
abundantly up to 1967 on an area of 1 ha, in 19t 4 plants were found after the deepening ofditanage
ditch, in 1974 the fishpond was drained and onspdcimens were found, it gradually became extiBcABA R.

et al. (2002); Obora u Cerhonic, steep pasturkrmh.8ourtheast of the settlement, 430 m ASL, (foabdndantly

on an area of 20x50 m, in 1977 only 54 specimeddatar it became extinct); Obora u Cerhonic, moisadow

on the left bank of the Jesenicky potok streamtsofithe hermitage of Novy Bw southeast of the settlement,
420 m above seal level (in 1977 there were 137ismats flowering in a field wave where they were semed

after the drainage of the meadow, later it becaxtied); it became extinct.

6550b
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Lazis®, east-north o€imelice, in a wet meadow between the forests 400east-north-west of the municipality,
430 m ASL (abundantly found until 1968 when the béthe stream was deepened, in 1977 35 specimeres w
found, in 1977 there were only 8 flowering plari&er none were recorded)A&BA R. et al. (2002); it became

extinct.
6550c

Boudy u Miratic [“Budy”], Brabenec, 1891, ROZ, al§802, CB, BRNU, MP and PL; Boudy u

Mirotic, a spring area in a meadow alongside thkfpath in the direction of Rakovice 800 m northrth-east of
the municipality, 480 m ASL (abundantly with a gttwof globe flowers, after drainage of the sprimgaaonly
20 individuals were found in 1964, it became extincl966) $ABA R. et al. (2002); it became extinct in 1966.

6550c

Mirotice, J. Dvdasek, 1880, BRNU; Mirotice, a steep meadow with argparea on the right bank

of Lomnice 400 m southeast of the municipality, 42@RASL, Slaba 1971 (formerly growing abundantlyaided
in 1969, only 6 individuals in 1971, in 1975 ploeghso the locality disappeared)a8a et al. (2002); Mirotice,
old orchard 700 m southeast of the municipality) 43 ASL, Slaba 1973 (154 individuals, in 1977 thexye
only 26 individuals, later the gentian disappea®@BA R. et al. (2002); it became instinct.

6550c

Cerhonice, in a meadow beyond the Mirotice estatden, J. Kubin 1897, DM: 18 plants in the distatPisek

18; Cerhonice, near the municipality, J. Vesely 2,.92M: V. P. Ill. 186; Cerhonice, marshy meadow the
northern boundary of Cerhonice forest southeash®fimunicipality, 1 km east of the NaiBau hermitage, 430

m ASL, Slaba 1965 (area of 2x3 m, in 1965 the lbcdisappeared when it was transformed into alji&LABA

R. et al. (2002); Cerhonice, boulder pasture anlbwiherb growing on the west bank of the fishpoca 400 m
east of the Na Razu hermitage, 430 m above seal level, Slaba 18i&a (of 1/2 ha, in 1972 the grazing was
stopped, in 1977 there were only 36 flowering imdials, in 1989 only 1 plant, then it became exjiscABA R.

et al. (2002); Cerhonice, pasture between thebkafk of the Jesenicky potok stream and right bdrtkeo Lwni
potok stream at the mouth of the Novy fishpond lseast of the municipality, 420 m ASL, Slaba 196Tefahe
Jesenicky potok steam was regulated in 1967 th&éagewas found only at the bank, in 1976 the pastuas
transformed into a field and the gentian becammex8.ABA R. et al. (2002); Cerhonice, a meadow west of the
Na P&ezu hermitage, 430 m ASL (the extensive complemeadows was ploughed in 1974 into a field and the

gentian became extinct) 83A R. et al. (2002); it became extinct.

6550c

Obora u Cerhonic, in a boulder pasture below tha dathe Pulec fishpond northwest of the bounddrihe
settlement, 420 m ASL (on an area of 10x30 m, thene only several individuals after the stream veagilated
in 1969, in 1977 there were only 3 flowering spean®, later none were observedpSa R. et al. (2002); Obora
u Cerhonic, pasture on the eastern boundary afoidse to Cerhonice, on the right bank of the&hiupotok, 420 m
ASL. (The locality destroyed by the pulling up oérgians, in 1974 transformed into a field and teat@gn

became extinct), BBA R. et al. (2002); it became extinct.

6550c
Radobytce, in a cultural meadow on the left banthefLwni potok below the dam of the Ran fishpond south
of the municipality, 430 m ASL (formerly abundantthafter drainage in 1961 the gentian graduallyabes
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extinct, the last occurrence of the gentian here wd 966) $ABA R. et al. (2002); it became extinct.
6650a

KieSice u Podoli Il, in a forest meadow ca 500 m ebite dam of Skatny fishpond 1.5 km north-north-east of
the municipality Molinion, in 1977 there were 87 flowering specimens)ed\ et al. (2002), in 1984 1 specimen
was recorded (the locality became overgrown andgdmian disappeared) Knizetova 1984 (verbal rgpibrt
became extinct.

6450c-6550a

from the Vltava toCimelice and Mirovice (from here right to the fodttbe Tremo$na mountain range), Domin,
1902, DM: SbC. Sp. Zem. 7. p. 291 (1902); it became extinct.

6550
Pribramsko, in the game park n&zimelice, Schustler, 1920, PR; it became extinct.

6550b

near Nové Dvory betweetimelice and Orlik, Prokes, 1928, DM: RohleGM 52 p. 22 (1928);

it became extinct.

All occurrence ofG. *vernadisappeared throughout the region, in 1989 (Skilf¥?) the last plant was recorded

in Podbrdsko (close to the Naifau hermitage near Cerhonice).
36a. Blatensko

6549b

Mystice, in a meadow near the Lalfishpond beneath the settlement of Nevzelice, Maeh, 1957, PR; a moist
meadow on the northeast bank of the ltafishpond southwest of the settlement of NevZel®@) m ASL
(formerly abundant but after the deepening of th&indge ditches and application of artificial fiisérs the
gentian gradually disappeared, and 6 individualsewast recorded in 19771 &A R. et al. (2002); it became

extinct.

6549b

Sedlice, in a meadow on the southern boundaryeofdhest east of the Staroborsky fishpond ca 2Gbuth of
the close locality, in 8ALICKY et al. (1961); Sedlice, a moist meadow betweenrtiael and the Staroborsky
fishpond opposite the forester’s lodge near ther®lparest Obora, Toman et Chan, 1958 kASCKY & T OMAN
(1958); it became extinct.

37d. Ckynské vapence
6849a
Volyng, Sittensky, 1876, PR; Volgr{Strunkovice], Keller, 1873, DMCelak. Prodr. Il. (1873) p. 289-290;

very old data, the gentian has not been foundaridbality since the end of the"18entury.

37f. Strakonické vapence
6749b
Strakonice, in a pasture on the western bank offifigpond west near the municipality of Rovna, @ 4n,
Moravec, 1957, also Rivola, 1967, CB; Chan 1997 X0aflowering stems — verbal report); the only (2P0
existing locality in Bohemia.
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37i. ChvalSinské PedSumavi

7250b
Cerna Hirka, vz. Cerna - Hirka uCerné v PoSumavi], Hirsch, year of finding not giveB; Lhenice, growing

abundantly in the vicinity, Kdrkova, 1907, PR; it became extinct.

37j. Blansky les
7151b
Krasetin (“from here often on the market”) T. MaréR11, DM: T. Marek, Kgt. District of C. Bud. ms (1911);

it became extinct.

7151d
Below Schoeninger [evidently on the south foot ¢étkMt.], the collector is not given (ex herb. J. Vig$e1905,

CB, data about the herbarium item comes from thiesof S. Kdera (non vidimus); it became extinct.

37k. Kiemzské hadce

7051d
near Kemze, 523 (“from here often to the market”), T. Blar1910, DM: T. Marek, Kat. District ofC. Bud. ms
(1911); near Kemze, L. Sykora, 1930, DM: RoC. Bud. 64 (1930); it became extinct.

371. Ceskokrumlovské RedSumavi

7151d

Cesky Krumlov, vicinity (“auf der Spitalwiese andsewhere”), Jungbauer, 1829, DM: in Opiz Naturahesth
Nro 12 p. 683; between (disppeared) Turkovicky hamd ChvalSinsky potok stream, Jungbauer, 1873, DM:
Celak. Prodr. Il (1873) p. 289-290esky Krumlov, moist meadow near Rozsyp u Vlitavy) 59, Jar. Mikulas,
1893, DM; it became extinct.

7151d
Kvitkav dvar, Kvétnice beyond the chateau garden (“1. Favoritenhdfiamau”), Jungbauer, sine dato, PR,

together in the item “2. St. Gunther (Schmidt)hé@came extinct.

7151c-d
K4jov, south of the municipality, Kneblova, 195R;mear Kéjov in meadows (564), Leonard Thuer? 712
(verbal report 20.8.1917); it became extinct.

7151
At the foot of Blansky les near Kremze (“KrenauCelakovsky, 1870, PR; foot of Blansky les nedemovy,
Pfund, 1873, DMCelak. Prodr. Il. (1873) p. 289-290; Blansky le€ uKrumlov (Krumau), collector not given,

sine dato, PR; it became extinct.

7251a-b
near Slavkov (neaf. Krumlov) in meadows, ca 700-720 m, abundanthorard Thuer?, 1917, DM; it became

extinct.
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37m VySebrodsko
7352a

wet meadow near Rozmberk, 680 m, Topitz, 1887,dk®, DM: (seSoldanella nj, Celak. Res. 1887, p. 655;

it became extinct.

37p. Novohradské podkii
7152

Prostedni Svince Rimova, collector not given, 1923, CB; it becamearett

38. Budsjovicka panev

7053a

Suché Vrbné on the eastern outskirt§€ oBudsjovic, Jechl dle Mardetschl., 1873, DMelak. Prodr. Il (1873) p.
289-290 (38-37p); nedt. Budjovice, Bene$, 1876, PR; it became extinct as emslyhe first half of the 20
century (cf. Houfek 1952, dissertation work).

7052c
near Slave (“from here often to the market”), T. Marek, 19DIM: T. Marek, Kwt. districtC. Bud. ms (1911);

it became extinct.

6850b
Skaztice u Vodian, abundantly, Duda, 18877, DMelak. 1V;

40a. Pisecko-hlubocky teben

6752
Tyn nad Vlitavou (“Vitavotyn”), Pfund, 1873, DM’elak. Prodr. 1I. (1873) p. 289-290;

41. Stedni Povltavi
6451c
near Orlik, V. Bezpalec, 1903, DM: Domin, Brdy 3803); it became extinct.

6550d
Ostrovec u Pisku, Prokes, DM: Rohle@&M 52 p. 22 (1928); it became extinct.

6550d

Novéa Vraz, marshy pasture on the right bank ofrdiekg potok at the mouth of the Landa fishpond NN¥\the
municipality, 410 ASL (isolated and irregular, 193ly 2 specimens found)L88A R. et al. (2002), F. Slavik,
1936, DM; it became extinct.

49



72. Zakezsko-untovsky aval

6269b

Hlasnice u Sternberka, Hruby, 1914, DM: Hruby, @8tsl23 (1914) [?“Grund’];
it became extinct.

74b. Opavska pahorkatina
5971

Krnov (“Jaengerndorf”), Spatzier, sine dato, PRigtame extinct.

75. Jesenické podii
6069c
Stara Ves, Pstruzi potok, Kafikova [Kavalcova], 1960;

it became extinct.

6069c

JanuSov u Rynfava, peat meadow in the no longer existing muniitipaf Ruzova, Kaarikova [Kavalcova]
1958; meadows in “Johndorfer Koppe” [JanuSov] aBdiennelsteines” near Ryiwey, Simboeck, 1890, DM: ex
Oborny OeBZ 40 p.206 (1890);

it became extinct.

6069c
Rocky peatland southwest of Ryio&, Grulich & Smejkal, verbal report; since the 08%ccurrence has not

been confirmed.

6069c
Rymaov, marshy and peat sites south of the road betteemunicipalities of Hor. Msto and Dotecov, 750-
800 m, Sojék, 1965, PR; near “Neufunk” [=Betov], 700 m, Hruby, 1914, DM: Ostsudeten 116 (1914);

it became extinct.

86. Slavkovsky les
5842c

close to Vranov u Sokolova, J. Kabes, 1904, DMa# become extinct.

87. Brdy (all documented data applying to the boundary efgthytochorions 87 and 35c, or their localisat®n i

inaccurate)

6448
Brdy, TremSinské lesy, Hille, 1913, DM: J. P. Hilleemsin 22 (1913);
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Brdy, grows more abundantly on mountain meadowscgeds from the fEmoSna mountain range (to the Vitava
River northernmost at Cerhovice), Ing. Hellwich,089 DM: Domin, Brdy 52 (1903) “Presl’s old data is
confirmed, in Brdy from the glacial period”; “it nlmnger grows in Brdy”, Z. Pilous, 1939, DM: Z. &ils,
K.N.D. 31.4 (1939);

88b. Sumavské plaa
6846b
Dobra Voda (“St. Gunther”), Schmidt, sine dato, PR;

not completely certain data. The name of Schmidt added to the sched by someone else.

88e. Trojmezenska hornatina

7249a

Sumava, Ploeckenstein, Nk, 1907, BRNU, in the bank of Plekenstejn Lakasfgflowering), Purky® 1855,
DM: Purkyrg, Ziva 3. p. 53 (1855);

very old data, it has become extinct.

91. Zdarské vrchy

6461a

Zdar n. Saz., Smejkal, 1955, BRNM; betweetidZ and Veselka, Kowa1896, BRNU, 1897, OLM and 1898,
PR; PRC, in Veselka forest, 575 m, Kéwi Hanéek, 1898, BRNU; Kov 1999, PRC, in Veselka forest, ca
570 m, about 35 flowering specimens (confirmed 6@ryold record of Koudv), Smejkal, 1949, Czechoslovak
Botanical Newsletter 1949/5-6, p. 86; beneath tiivay track embankment near the Veselky forest &wW
Zdar, Smejkal, 1948 and 1955, BRNU; betweefaZn. Saz. and thelYAS factory in a wet meadow closer to
the railway track, Rzicka, 1965, MJ; near dr, Grulich & Smejkal, 1970 (verbal report)ddr, on the right
side of the road in the direction of Bugd&/itouSek, 1886, BRNU;

it has become extinct.

97. Hruby Jesenik
5868a
Serak, Wimmer, 1832, DM: Wimm. Fl. Schles. 119 (A8% has become extinct.

5869c
Vysoky vodopad (Jeseniky Falls), Rohrer, sine dBRRC, also Wimmer 1832, DM: Wimm. Fl. Schles. 119

(1832); it has become extinct.
5969a

Velka Kotlina Fold, Spatzier, 1847, BRNU, Oborn$6¥, BRNU, PRC, Bubela, 1884, PRC, Horak, 1884, MP,
Hora, 1889, PRC, Hruby, 1904, BRNU, Picbauer, 18RNU, Suza,

1911, Velka Kotlina Fold in Jesenik, Pavlik, 1928,M, Otruba, 1931, 1932 OLM, Laus 1933, PRC, Preis,
1933, PRC, Pohl, 1934, PRC, Laus, 1935, OLM, L.H]ad937, MNJ, Kvapilik, 1936, OLM, Novotny, 1946,
BRNM, Cernoch, 1949, BRNM, Roztomily, 1949,

1955, OLM, Leneéek, 1936, PRC; BRNU, Fuhrman, 1950, SUM, 1400 A&lllector not
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given, 1884, MP and Dostal, 1947, PRC, ca 1300 avatsel level, Laus, 1932, OP, 1250 m above seal,le
Duda, 1947, OP, 1200-1300 m ASL, Dostal, 1960, $¢hreiber, sine dato, PRC, dale W. Hans, 1868, DM:
Hans, Oe.BZ. 18. p. 358 (1868); Velky Kotel <8ma jAma, David, 1946, OP, Prameny Moravice, 130851,
Anders, 1893, PRC, MP, Velka Kotlina Fold includisgrings Moravice, Kavalcova, ms., 1970 and 1980
(several hundred), 1996 (ca 10 individuals) alsaeBava, Kirschnerova & Klaudisova, ms, 1997 (ca 30
flowering individuals); upper boundary of V. Kotd&, Muencke, 1855, DM: R. Muencke, Oe.BW.V. 227)(55
also A. Makowsky, 1863, DM: A. Makowsky, Verh. N&ter. Bruenn Il. 1863, Sitzb. 77 (1864);

There is still a rich population here (2005 sevéraidred individuals).

5969a

Vysoka hole, Lukas, 1884, 1887, SUM, Laus, 1933MQIspring area at the south hillside of Vysoké hole
(1464), ca 1350 m, Pokluda, 1955, BRNM, BureSovasdhnerova et Klaudisova 1997 (ca 30 flowering
individuals);

There is still a rich population here (2005 sevéraidred individuals).

5969a
Vysoka hole, Mezikotli (“Altvatergeb., Abh. d. Hahéleide Mittlerer Kessel”), Laus, 1937, BRNU;

no longer grows here.

5969a
Petrovy kameny, Formanek, 1884, BRNU, Krischke,2l90P, Spatzier, sine dato, OP, Petrovy kamenyand
Kotlina Fold, Wimmer, 1840, DM: Wimm. FI. Schles“2dition p. 254 (1840),"3edition p. 344 (1857);

road from O¥éarna to PragH, BeneSové, 1930, MP, Kvapilik, 1935, OLM, Bubdldg8, DM: J. Bubela, Oe. BZ.
18. p. 172 (1888);

near O¢arna, W. Hans, 1868, DM: W. Hans, Oe. BZ. 18. [8 8%8), below O#arna water line, Kavalcova,
1996 (4 individuals, no record has been made hrce shat time);

below Pradd Mt., 900 m, Trapl, sine dato, PRC; No longer gsowar Ovarna (2005).

5969a
Karlova Studanka, 800 m, Schuber, 1912, DM: Jahr8shles. Ges. vaterl. Cult. 1911, Il b.; old datat
reconfirmed later.

5969c
Mala Kotlina Fold,Coka, 1904, 1905 BRNU, Laus, 1905, OLM, alsonkigkova [Kavalcova], 1971 (several
hundred individuals), Kavalcova, 1996, (ca 10 iidinals), rockeries and spring area, Kirschnerova &

Klaudisova, 1997, (ca 90 flowering individuals)oalb a dozen individuals still grow here.

5969d
Karlov below Pradd Mt., southeast of the hillside of Kiipna, Jandkova, 1962 (verbal report);

does not grow here anymore.
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6069a

Zdarsky Potok stream, peatland in the forest soutiv@igamekeeper’s lodge, 1 km from the road, 708 ukg,
1965, OLM, also Kavalcova, 1973 [verbal report];

last recorded in 1973.

6069a
Stara Ves n. Ryntav, southwest of the meadow below dterch hill [Pt&nik], Konatikova
[Kavalcova], 1958.

Last time in 1971 (6 specimens), after that thalibcwas ploughed and it became extinct.

6069a
meadows near Janovice and Hanksstein, Schierl,, T3d1ex Oborny Oe.BZ 41 p. 181 (1891);

very old data which was not reconfirmed.

Data not included

- Veldes, Kastner, sine dato, Prachatice, CB

- Horner Berg bei Krumau, Froehlich, 1920, BRNU

- Schafberg(R-zap. ?], Weber, 1900, BRNU

- Karlsbad, Westseite des Horner Berges, forma egaainterm typus recht zahlreich, Sterneck, 1936, CB,
[purple-blue colour among typical specimens]

- b. Krumau, Jechl, sine dato, BRNU

- um Karlsbad, Hargas... [?], sine dato, PRC

- Nové Dvory, Vodak, sine dato, PRC [Bohd&ne

- Nizky Jesenik, "Grund" u Sternberku, Hruby, 190¥: Hruby, Ostsud. 123 (1914)
- allein in den Sudeten, Beck, 1924, DM: G. Becka®fkend. Tschechosl. 19 (1924)
: at Nizk. Jesenik, ca distrib., Hruby, DM: J. Hyu®stsud. 98 (1914)

- Rymaov, Wiesen um dem Braunelstein, Simbdck, 1988, PRC

- Im Quellen in der Baeren ... u. ..[Ho]herberg, Roht829, PRC

- Wiesen gegen den Kahlenberg, Rohrer, 1827, PRC

- Hungerberg b. Waldenburg,&htel neuveden, sine dato, BRNM

- Sumava without closer specification, name ofebhr or year of collection not given, CB [from oldeerb., probably
applies toCesky Krumlov, perhaps to the Mikulas collectionutSava,Cesky Krumlov, near Rozsyp at the Vitava River, 500
m, Mikulas J., 1893” DM]

- KrkonosSe, Bila louka (ca 1420), Th. Haenke 198@jiasek et al. 1791, Bot. Beob. Riesengebirge. B21(1

- Kamenicko nad Lipou, Novék, NOVACEK (1952): Phytogeographic study of flora of Kanweni51 [probably a mistake]

- M., circulus Znaimensis, Schmidt, DM: F.W.SchmidtMayers Samml. Phys. Aufs. |. 211 (1791)
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ANNEX 4: ORTHOPHOTO MAP OF THE ROVNA NNM WITH MARKE D AREAS OF OCCURRENCE OF GENTIANA VERNA L. SUBSP.
VERNA (AREAS | AND II)

54



ANNEX 5

ANCLP CR QUESTIONNAIRE FOR MAPPING AND MONITORING NMDANGERED

PLANT SPECIES, 2007

SPECIES NAME (Latin)

Gentiana verna.. subspverna
syn.Calathiana verngL.) Delarbre subspierna

SPECIES NAME (English)

Spring Gentian

LOCALITY (name — abbreviated for database)

Rovrgtrakonic

MORE ACCURATE LOCALISATION (municipality, meadow
300 m NW of municipality, spot heights, etc.)

meadow, former pasture on the west bank of th@distl west ofi
the municipality of Rovna

LOCALITY LOCATION DESCRIPTION (in case of a cabe
or close to some distinct field point - tree, baulétc.)

two rectangular areas (I and Il) are fenced offpittwing square:
are marked in them by metal spikes in plastic tuhesetal rod i
aligned in the corner of area |

ACCURACY OF DRAWING IN MAP,
AERAIL IMAGE (good, moderate, bad)

good

REGION Ceské Budjovice
OKRES Strakonice
CATEG. OF SPT AND NAME NPP Rovna

GRID REFERENCE (only if known)

49° 17 16" N, 1356 52' E (area )

MAP NUMBER 1:10 000

ZM 22-32-15

MONITORING AREA

8 monitoring squares, each £ rim size are divided into 100
fields 10x10 cm in size

ABOVE SEA LEVEL (minim., maxim)

420 m ASL

EXPOSURE, GRADIENT

flat area

POPULATION SIZE (enter number expressing total nentf
individuals)

2005 (15 polycormones), 2006 (20 polycormones)
2007 (27 polycormonessome indigenously large
polycormones fell apart into several small ones)

POPULATION SIZE UNIT (individuals, clusters, ramets
polycormones)

polycormones / clumps and flowering stems

POPULATION AREA (m2, ha, enter especially if the
number cannot be determined )

area l:ca 10 i area ll: 5

SIZE DATA QUALITY
[good (accurate total), moderate (qual. estimét), (gross
estimate)]

mostly sterile, smaller part fertile

PARTIAL NUMBERS (number of flowering or fertile phts, or
their share of the total population — where ita$ possible to
determine numbers, the number of mature plantseaedlings,
share of clusters and individuals etc.)

2005 (15 flowering stems, 3 capsules) 2006 (41dkivg stems3
capsules)2007(17 flowering stems, 2 mature capsules, 1
inadequately developed)

seedlings in the field not ascertained

FERTILITY (sterile, fertile, unknown)

partly fergl| partly sterile

PLANT VITALITY (good, moderate, bad, unknown)

bad

PHENOPHASE (formation of shoots, foliage, flowering
ripening of fruits, ripening of seeds, dry plants)

evergreen, irregular flowering (weather changesjlAp May,
ripening of capsules June to July

DAMAGE, INFESTATION (% of damaged plants, e.g. by
insects, eaten away, diseases)

plants are usually attacked by pests or diseaséeshdir vitality
depends on the weather and level of shade
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SOCIABILITY (1- continuous growth, 2 — clumps ousters, 3
individually)

2 — mostly clumps

POPULATION TYPE/ VITALITY
(invasive, stable, senile — if can be determined)

sooner sterile, production of vital seeds is fgllimbreeding

POPULATION DEVELOPEMNT TREND (stable, increasing,
decreasing, unknown)

decreasing

MAIN EFFECTS ON THE POPULATION (present and past)

past

1. Threat by artificial fertilisers present andtpas

2. Main causes of decline were the end of grazihgnge or
absence of management. After the end of extensazngy
especially during which there was local damagééosoils, the
possibility of germination and growth of new pladecreased.
3. Drying out of the locality by a drainage ditaida

growing trees - poplars

4. Waste poplar leaves that slowly decay and siyaafithe soil
surface prevents the germination of the seeds

THREAT AND EFFECTS (future)

Points 2-4 apply.

5. Likewise, there is a threat from climate change
(extremely drought and temperatures in spring and
summer affecting seed production, and threaterishka
seedlings will not be able to take root)

6. Isolated population and the resulting extremetiuced
genotype variability (inbreeding depression)

BIOTOPE (biotope code and name)

T1.1/T1.9 Transition between mesophilous oat-gaast
alternately damp spurrey-free meadow

HABITAT CIONSERVATION LEVEL (good, moderate, bad,
unknown)

good

PHYTOCENOLOGY (where possible, enter at least adle

Arrhenatherionalliance locally moderate transition to the

Molinion alliance

FURTHER SIGNIFICANT SPECIES:

C. distangBristly Oak Fern, C2)C. disticha(Two-ranked Hedge, C4%,. hartmanii,(Club Sedge, C3Centaurium pulchellum
(Branched Centaury, CApactylorhiza majaligWestern Marsh Orchid, C3/83}entianopsis ciliatgdFringed Gentian, C3),
Ophioglossum vulgatuifgouthern Adderstongue, C2/83graxacunsect.Palustria(5 species of Marsh Dandelion, C1,2/83:
bavaricum, T. indigenum, T. madidum, T. paucilobdmintermediunagg. andr. pauckertianumn Valeriana dioica(Marsh Valerial

c4).

EXISTING LOCALITY MANAGEMENT (type and period):

|
(June)
1 2002-2007: cutting twice a year
[1 2004: surface of vegetative cover was disturbethbypulling of gates

2000-2001: Regulated grazing — extensive overggalaegan in both years in June after ripening béaes offaraxacum
sect.Palustria The locality was overgrazed by 4 horses in varidegree of intensity. A combination of cutting eracyear|
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Annex 6

DOCUMENTATION FOR CULTIVATED GENTIANA VERNA L. SUBS P. VERNA PLANTS

Plant origin: Rovna u Strakonic NNM - a mesic meadow on the trekfishpond
Sampling site: monitored area | (49° 17°19.2"N, 38%8.3"E)
Sampling date: 28.04.1998 — H1, H2, H3 (from pofyeone in monit. square D)
06.10.1998 — H4 (from polycormone in mosguare A)
20.05.1999 — H5 (from polycormone in monijuare C)
Sampling forin vitro cultivation carried out by: L. Kirschnerova, ANCIER Prague
Sampling method: non-destructive, i.e. samplingpafts of plants — ca. 10 mm of big stems, planteewet

seriously damaged

In vitro cultivation (see Mala et al., 1998, 1999, 2001)
Cultivation site: Jilovi&Strnady FGMRI, J. Mala
Propagation methods: micropropagation of explaiitices
Explant bank: H1, H2, H3, H4 (1998-2005 and furthe

H5 (1999-2005 and further)
Number of propagated and additionally cultivatedividuals: 356 (1999) provided the possibility farther research
— isozymic analysis (Kirschnerova et al. 1999) amgatorrhizal study (Sykorova 2002, Sykorova et 803); thereof
29 plants were retransplanted back in the localisywere planted at the southeast boundary of lare&individuals
at the northwest boundary of area II. Further neteavas carried out on the planted plants — ABMboiation and

the effect of ABM of fungi on the vitality o *vernaspecimens.

Mortality of Gentiana verna individuals in Rovna NNM

propagated using explant cultures and planted in 199 on areas I+ Il
year total number of individuals Number of flowegistems Number of sterile plants
1999 15+14 no record no record
2000 14+11 no record no record
2001 12+8 46+6 2+6
2002 12+4 53+1 3+3
2003 5+0 0 5+0
2004 0 0 0

An exemption was granted by the Ministry of Envimemt in 1998 under ref. no: 1916/98-O0P/785/98 fittmm

protective conditions especially of tleentiana vernaubspverna (Calathiana verng)rotected species

KIRSCHNEROVA et al. (1999): Variabilita gentianarga L. na lokalé Rovna u Strakonic vyuZitim metody

isoenzymové analyzy. — 5 str., ms. [vyzkum. Zpraepon. in ANCLP CR Praha].

MALA J. et al. (1998, 1999): Mikropropagacetbpniku jarniho explantatovymi kulturami. [1.], [Il.] 2p., 3p., ms.

[vyzkum, zprava, depon. in ANCLP CR Praha].
MALA J. et al. (2001): Mikropropagace pro zachrdmiice jarniho a lykovce vonného. #i@da 19: 55-58.
SYKOROVA Z. (2002): Ecophysiology of arbuscular roytiza associated with gentiana verna L. — Msp[Di

Thesis, depon. infit. Fak. UK Praha (Charles University Natural Sciefraculty, Prague)]

SYKOROVA Z., RYDLOVA J. et VOSATKA M. (2003): estéibhment of mycorrhizal symbiosis in Gentiana verna

— Folia Geobotanica 38: 177 — 189.



Annex 7A

Site of the sampling of parts of the
Gentiana verna subsp.vernain vitro
propagated (1998-1999).
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ANNEX 7B

Site of the planting of Gentiana verna subsp. vernplants in vitro propagated (1999).

%‘planting of ,

15 clones (H1)

planting of 14 % area ll

clones (H1)

Protected territory
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ANNEX 8: SITE OF SOIL SAMPLING AND LOCALISATION OF
PHYTOSOCIOLOGICAL RELEVES

=
=
ol

“a-h  soil sampling site

@ Localisation of phytosociologic.
S relevés in various yes

+ Rovna NNM
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ANNEX 9: PHYTOSOCIOLOGICAL RELEVES IN ROVNA NNM, 19 98 AND 2002 (J. LBRECHT).

Relevé number | 1] 11 IV \%
Year 199 | 200 |199 | 200 (199 |200 [199 |200 |199 | 200
8 2 8 2 8 2 8 2 8 2
Eototal cover (%) 10 <5 3 5 5 <5 |5 <5 10 15
E; total cover (%) 80 90 85 95 85 90 |85 90 80 85
Festuca pratensis 3 2a |3 2a |3 2a |3 1 2b +
Holcus lanatus 1 + 2b 2m | 2a 2b 1 1 + 2b
Deschampsia caespitosa 2a . 2a . 1 . 2b
Carex panicea 2a 2b 2 1 1
Carex flacca 1 2a r + 2a 1 1 + r 1
Plantago lanceolata 2a 3 2a 3 1 1 2a 3 2a 2m
Briza media 1 2m |+ 2b + 2m |2a 2a 1 2b
Leontodon hispidus + 2a r . 2a 2a |2a 2a 1 3
Festuca rubra + + . 1 2a
Poa pratensis . 2a . 1 . 1 1
Jacea pratensis + . + + + r + 2a +
Ranunculus acris 1 1 1 + r + 1 1 1
Cerastium holosteoides + 1 + 1 + 1 + 1 +
Lotus corniculatus + 2m |+ 2a 1 2a |1 2m |+ 2a
Leucanthemum ircutianum 1 1 r + + 2a |+ 1 1 1
Dactylis glomerata r 1 + 1 1 + 1 1 2a
Linum catharticum + 1 r 1 + + 1 +
Achillea millefolium + . . + 1 + +
Ranunculus repens 2a 1 2b 2m | 2a 1 + . . .
Trifolium pratense + 2b + 2a + 2a |+ 2a r 1
Galium verum + 1 + . 2a |+ 2b 2a 2a
Galium album . + + 2m |+ 2a |r 2a + +
Lathyrus pratensis r . . 1 + +
Lychnis flos-cuculi r . + . . . + . . .
Taraxacum sect. Ruderalia 2m |1 2m 1 + . . . . +
Anthoxanthum odoratum . . . . . + 2m 1 1 +
Cynosurus cristatus + 2a . 1 . 1 + 2m |+ 1
Trisetum flavescens + . . + + . . 1 3 2a
Potentilla reptans . . + . . . + .
Sanguisorba officinalis . . r r . . + r . R
Alchemilla sp. (monticola) . . . . + . . + +
Equisetum arvense + . + . +
Cardamine pratensis + . r
Acetosa pratensis . . . . . . r . +
Carex caryophyllea r . . . . + +
Luzula multiflora . r + . +
Medicago lupulina . + . . + 1 . 1 . +
Carex disticha 1 2a +
Carex hirta + + .
Potentilla anserina + +
Juncus compressus +
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Relevé number

\4

Year

199

200

199

200

199

200

199

200

200

Arrhenatherum elatil

2m

Rhinanthus minor

Veronica chamaedrys

Trifolium repens

Succisa pratensis

Potentilla erecta

=|=|+]|+|

Carex distans

Phleum pratense

Calamagrostis epigejos

Cirsium arvense

Pastinaca sativa

Matricaria maritima

SpeTies Wit TTewly appeared im
2002
Crepis biennis

Rumex acetosella

Pimpinella major

Angelica sylvestris

Ranunculus bulbosus

Campanula patula

Heracleum sphondylium

Sieglingia decumbens

Plantago media

Dactylorhiza majalis
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ANNEX 10: ORTHOPHOTO MAP OF VELKA KOTLINA FOLD WITH  MARKED OCCURRENCE OF GENTIANA VERNA L. SUBSP.VERNA IN
YEARS 2005-2007

Velka kotlina

100 Metars

Legend:Muckus allotment and Kunz slope, Wimmer and Gratdgwdry valley, Formanek slope, Fieke smooth ro€kisirmann allotment and Schauer slope,
Kurka slope, Lengek slope
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ANNEX 11:
ANCLP CR QUESTIONNAIRE
PLANT SPECIES

FOR MAPPING AND MONITORING E NDANGERED

SPECIES NAME (Latin)

Gentiana vernd..

SPECIES NAMES (English)

Spring Gentian

LOCALITY (name — abbreviated for database)

BadaNR, Velka kotlina

ACCURATE LOCALISATION (municipality,
meadow 300 m SW of municipality, spot heights e

cad.terr. Mala Moravka, municipality Mala Moravi&g slope
1&/ysoké hole, spot height 1464 m, about 2 km befwvspot height

POPULATION LOCATION DESCRIPTION
WITHIN LOCALITY

(close to a distinct field point - tree, bouldesrmer of

Amphitheatre of Velka kotlina and adjacent surrangs, see map
drawing in appendix. Locality is divided into 7 nitmming segments:
1) Kunzova stia(Kunz slope)

2) Wimmefiv a Grabowského Zleb (Wimmer and Grabowsky dry
valley

3) Formankova sti&Hofcovy potok) Formanek slope (Gentian
stream)

meadow etc.) 4)  Fiekovy ohlazy (Fieke smooth rocks)
5) Cimrmanova zahradka (Cimrman allotment)
6) Smrkovy potok (Spruce stream)
7) Rathsbunty bieh (Rathsburg bank)
ACCURACY OF DRAWING IN MAP, AERIAL
IMAGE (good, moderate, bad) good

REGION Moravian-Silesian
DISTRICT Bruntal
CATEG. OF SPT AND NAME Pradtd NNR

GRID REFERENCE (only if known)

see appendix

MAP NUMBER 1:10 000

14- 24-24

MONITORING AREA

ABOVE SEA LEVEL (minim., maxim)

1,140-1,410 m ASL

EXPOSURE, GRADIENT

SE, 5° - 40°

POPULATION SIZE (enter number or data
expressing total number of individuals)

ca 2,600

POPULATION SIZE UNIT (individuals, clusters,
ramets, polycormones; in case of ambiguity in
determining the pop. size unit attach its word
description)

flowering stems

POPULATION AREA (nf, ha, enter especially if
the number cannot be determined)

not ascertained

PARTIAL NUMBERS (number of flowering or
fertile plants, or their share of total populatien
where it is not possible to determine numbers, the
number of mature plants and seedlings, share of
clusters and individuals etc.)

SIZE DATA QUALITY

clusters, 3 — individually)

[good (accurate total), moderate (qual. estimata), | Imoderate
(gross estimate)]
SOCIABILITY (1 continuous growth, 2 — clumps of

1,2and 3

FERTILITY (sterile, fertile, unknown)

Sterile andrfile

PLANT VITALITY (good, moderate, bad,
unknown)

Good
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PHENOPHASE (condition on the date of verifying
the population: formation of shoots, foliage, .
flowering, ripening of fruits, maturing of seedsyd flowering
plants)
0
DAMAGE, INFESTATI_ON (% of damaged plants, e.g. B%damaged
insects, eaten away, diseases)
POPULATION DEVELOPMENT TREND (stable,
. ] . . unknown
increasing, decreasing, fluctuating, unknown)
Seg. 1-4,6,7:
R.1.5 Subapline spring area, stream banks witheloed
BIOTOPE (biotope code and name) subapline vegetation
A5 (damp rocky scree and avalanche paths)
Seg. 5: Al1.2 Closed alpine grasses
PHYTOCENOLOGY (where possible, enter only
alliance for example)

FURTHER SIGNIFICANT SPECIES AND CHARACTER OF VEGETAON (word description):

Subalpine spring area and stream banks with lodseegetationAllium schoenoprasusubspalpinum Carex echinata,
Carex flava Carex palescens, Drosera rotundifglEriophorum vaginatum, Huperzia selago, Molinia asea, Parnassia
palustris, Salix hastata richophorum alpinum

Damp rocky scree and avalanche paths:

Bartsia alpina, Campanulla barbat&pilobium alsinifolium Galium boreale,Poa alpina, Phyteuma orbiculare

subsp montanaScorzonera humiljs

Closed alpine grasses:

Botrychium lunaria, Campanula barbata, Gymnaderiaapsea, Hieracium aurantiacum, Phyteuma orbicutardesp
montana, Thymus pulcherrimus subsp. sudeticus,Glostum viride Hypochaeris uniflora, Crepis conyfid, C. mollis,
Dianthus superbus subsp. alpestris, Cerastium fantg Euphrasia stricta, Scabiosa lucida subspdaci

HABITAT CONSERVATION LEVEL (good,

moderate, bad, unknown) unknown

THREAT AND EFFECTS (negative):

Excessive input of nitrogen immissions causes asad formation of biomass — rate of harmfulneghisfeffect is still
unknown

MAIN EFFECTS OF THE POPULATION (positive):
Stripping by trailing snow or avalanche (esp. sé@ms naked areas suitable for makeand growth of competitively we|
gentian

Seg. 5: cutting — regular removal of biomass ceeatere suitable conditions for the existence ofsfhecies

EXISTING LOCALITY MANAGEMENT (type and period):

Seg. 1-4 and 6,7: none
Seg. 5 cutting

PROPOSED LOCALITY MANAGEMENT:

Seg. 1-4 and 6-7: none
Seg. 5 cutting can also be replaced by grazing

EXISTING SPECIES MANAGEMENT AND RESEARCH (type apériod — enter only interventions applying diredtiy
species population to strengthen the populaticed sellection and their ex situ cultivation, prdtee cage over the plants,
etc.):

This has not taken place.
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PROPOSED SPECIES MANAGEMENT AND RESEARCH:
1) Study of the method of reproduction and reprtisaecology
2) Detailed population monitoring

AUTHOR OF FIRST FIND, DATE (only if known)

VERIFIED BY, DATE Radek Stencl, 04. and 13.06.2007

RECORDED BY, DATE Martina Fialova and Radek Stefdl,02.2007

NOTE (literature quotations, photo, data speciftrat
credibility, etc.)

ANNEX: aerial image
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ANNEX 12: ORTHOPHOTO MAP OF MALA KOTLINA FOLD IN PRADED NNR WITH MARKED OCCURRENCE OF GENTIANA
VERNA L. SUBSP.VERNA IN YEARS 2005- 2007

Mala kotlina
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ANNEX 13:

ANCLP CR QUESTIONNAIRE FOR MAPPING AND MONITORING E NDANGERED PLANT

SPECIES

SPECIES NAME (Latin)

Gentiana vernd..

SPECIES NAME (English)

Spring Gentian

LOCALITY (name — abbreviated for database)

BudadNR, Mala kotlina Fold

MORE ACCURATE LOCALISATION (municipality,
meadow 300 m NW of municipality, spot height etc.)

Cad.terr. Mala Moravka, municipality Mala Moravi&g: slope
below saddle between the peaks Jeléinétand Velky M3j

POPULATION LOCATION DESCRIPTION WITHIN
LOCALITY (close to a distinct field point - tree, boulder,
corner of meadow etc.)

Amphitheatre of Mala kotlina Fold and adjacent sundings

ACCURACY OF DRAWING IN MAP, AERIAL
IMAGE (good, moderate, bad)

good

REGION Moravian-Silesian
DISTRICT Bruntal

CATEG. OF SPT AND NAME Prackd NNR
GRID REFERENCE (only if known) See Annex
MAP NUMBER 1:10 000 14-42-04

MONITORING AREA

ABOVE SEA LEVEL (minim., maxim)

1,200-1,310 m ASL

size unit attach its word description)

EXPOSURE, GRADIENT SE, 5°-40°
POPULATION SIZE (enter number or data expressing
P cal75
total number of individuals)
POPULATION SIZE UNIT (individuals, clusters, ramets,
polycormones; in case of ambiguity in determiniing pop. polycormone

POPULATION AREA (m2, ha, enter especially if the
number cannot be determined)

not ascertained

PARTIAL NUMBERS (number of flowering or fertile phs,
or their share of total population — where it i$ possible to
determine numbers, the number of mature plants and
seedlings, share of clusters and individuals etc.)

SIZE DATA QUALITY

[good (accurate total), moderate (qual. estimatzy,
(gross estimate)]

accurate total

SOCIABILITY (1 continuous growth, 2 — clumps or clusters
3 — individually)

1,2 and 3

FERTILITY (sterile, fertile, unknown)

sterile andrfile

PLANT VITALITY (good, moderate, bad, unknown) good
PHENOPHASE (condition on the date of verifying the

population: formation of shoots, foliage, flowerjng flowering
ripening of fruits, maturing of seeds, dry plants)

DAMAGE, INFESTATION (% of damaged plants, e.g. by undamaaed
insects, eaten away, diseases) 9
POPULATION DEVELOPMENT TREND (stable, increasing,nkmown
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decreasing, fluctuating, unknown)

R.1.5 Subapline spring area of stream banks with
BIOTOPE (biotope code and name) loosened subapline vegetation
A5 (damp rocky scree and avalanche paths)

PHYTOCENOLOGY (where possible, enter only
alliance for example)

FURTHER SIGNIFICANT SPECIES AND CHARACTER OF VEGETATIOMord
description): Subalpine spring area and streamuaiitk loosened subalpine vegetation

Allium schoenoprasumsubspalpinum, Bartsia alpina, Galium boreale, Moliniaarallea, Pinguicula vulgaris

Trichophorum alpinum, Trollius altissimus, Violalpstris,
Damp rocky scree and avalanche paths:

Bartsia alpina, Campanulla barbat&pilobium alsinifolium Galium boreale, Trichophorum alpinum,
Viola biflora...

HABITAT CONSERVATION LEVEL (good,

moderate, bad, unknown) unknown

THREAT AND EFFECTS (negative):

Excessive input of nitrogen immissions causes asad formation of biomass — rate of harmfulneshisf
effect is still unknown

MAIN EFFECTS OF THE POPULATION (positive):

Stripping by trailing snow or avalanche (esp. degt) forms naked areas suitable for make-up and
growth of competitively weak gentian

EXISTING LOCALITY MANAGEMENT (type and period):
none

PROPOSED LOCALITY MANAGEMENT:
none

EXISTING SPECIES MANAGEMENT AND RESEARCH (type and peti— enter only interventions
applying to interventions in the species populatmstrengthen the population, seed collectionthait ex sit
cultivation, protective cages over the plants,)etc.

This has not taken place.

PROPOSED SPECIES MANAGEMENT AND RESEARCH:
1) Study of the method of reproduction and repréistaecology
2) Detailed population monitoring

AUTHOR OF FIRST FIND, DATE (only if
known)
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VERIFIED BY, DATE Radek Stencl, 05.06.2007

RECORDED BY, DATE Martina Fialova and Radek Stenc, 02007

NOTE (literature quotations from bibliography,
photo, data specification, credibility, etc.)

ANNEX: aerial image
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ANNEX 14: ORTHOPHOTO MAP OF VELKA KOTLINA FOLD WITH LOCAL
TOPOGRAPHICAL NAMES
Velka kotlina Fold — local topographical names
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ANNEX 15: CONTOUR MAP OF VELKA KOTLINA FOLD WITH TO POGRAPHICAL NAMES
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