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Introduction

Our culture landscape used to be constituted by a mosaic of vahiabiat types. However, due to
different reasons, such as land consolidation, eutrophication, mulching, and abandonment many
flower-rich landscape elementll but disappeared fronour landscapge.g. Beilin et al. 2014Buch

loss is reflectedn the decreasing mmbers of not only rare species of plants and animals but also of
species that had been quite common in thast €.g.Ceballost al. 2017, Garibaldi 2017, Pimm et al.
2014). Attempts on increasing diversityt only inruralbut also in urban areas, e.g. along road verges

on roundabouts(see Fig. 1)in parks,schoolyardsor infront gardenshave started to appeage.qg.
Kowarik 2013Kowarik & von der Lippe 2018)

Fig. 1: Roundabout with wild plants of regional origthg city of Erfurt.

Methods to establish flowenich structures

In intensively used agricultural areas as well as in urban areas, seed sources of target species are scarce
or not existent. Therefore, it is necessary to actively introduce wild target laoin regional origin
(example forseed propagatiosite see Fig. 2)ia sowing, or transfer of seeith materialfrom suitable

donor sites (e.g. seedch green hay, seedch material from orsite threshing, raking materiaj

methods described iKiehlet al. 2010.

Fig. 2: Wild seed propaation site in Halle/Saale, Germany

Selection of suitable sites

Selected sites should have a minimum wide of 3 m to minimize disturbances and encroachment of
unwanted species by clonal growtBxisting speciegoor grass swards must be disturbed thoroughly

to provide establishment niches for introduced target species (e.g. Schmiede et al. 2012)-ribwer
structures can be establisheshder different conditions (see Figure 4)
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- Between fieldracks and arable land or grasslaf@dg. Kiehl et al. 2014, Kirmer et al. 2018)

- On south or westexposed sites on hedges or woodland edges

- Inurban areas: along roadsid pavementson roundaboutsin city parks, front gardens, and
schoolyards, in car ples and graveyard$ut also on rooftops or along brownfield.

Thesouthernside of a hedge Westexposed woodland edge
(photo: M. Necker) (photo: D. Jeschke)

Between field track and arable land In urban areas
(photo: M. Necker) (photo: D.Jeschke)

Fig. 4: Different conditions for establishing flowsich vegetationKirmer et al. 2014)

Compilation of sed mixtures

Seal mixtures should contain ongeedsof wild plants from regional seed propagatioBpeciesich
mixtures are betteiin establishing austainable vegetatiorheingmore resilient against disturbance
and extreme weather condition3arget species must be chosen according tosthieconditions of the

4
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restoration sites (nutrienstatus, moisture) well as theestoration goal e.g. erosion control,
compensation, recreation, provisi of nectar and pollen sources

In urban areasgspeciallyon nutrientpoor soil, gravel or sandy sites, a sowing density ofIL®g/m?
is sufficient.The majority of sown species should be fqrbptimally 25-30 species Dependent on
target vegetationand restoration goala few less competitive grass species can be addedBrzg.
media, Cynorurus cristatus, Anthoxanthum odoratum on more mesic sited{oeleria cristata, Festuca

ovina, Poa compressa on dry grassland sites. On dry, sandy sit@synephorus canescens is very
successful to stabilize loose surfaces, acting as a nurse plapsdonmophyticgrassland forbsin

urban areasseed mixtureonly composed oforbs can beuseful

Permanent wildflower strips within AgEnvironmental Schemes on wk#pt arable land can be sown
with a density 0f0.7-0.8 g/m2. Here, usually the seed mixture containonly forbs.Farmers will get
subsidies

If field margins or specieich grasslandshould be established on forerly speciegpoor grass
dominaed sites, a higher sowing density of 25y seeds/m? is recommended. The seed mixture
shouldcontainabout 5species ofypicalgrassegmaximal 40 % grass seeds oratateed number) and
25-40 speciesf forbs. Highcompetitive grasses should be avoided in seed mixtures.

In establishing flowerich structures, pecies can be chosdrom different vegetation types.g.from

fringe communitiegGeranion sanguinei Th. Miller 1961 Trifolion medii Muller 1962), dry and mesic
grasslands, and ruderal, dejtes The ®ed mixtures should contaionly wild forms offorbs and
grasses to guarantee a sustainable developmeuitivarsof grasses and cloveanoutcompetewild

forbs in the long runThe propagation of indigenous seeds should take place within the respective
countries, even better in defined regional production areas to assure a transparent production and
avoid the introduction ofneophytic species(e.g. coming fromseed impurities) When there are
transnationalnatural landscape urst binational production areas must be defined.

Site preparation

For succssful species introduction into already existing grass swdh#dssward has to be cut to a

height of 35 cm. Afterwards, the sward has to be opened. This can be managed manually with a hoe
or rake. For large area treatment, we recommend the use of a curry comb, harrow, rotary hoe, rotary
strip seeder or flail chomr. During the last few yeardjfferent specialized machinery for grassland
regeneration has been developed and is available in grassland dominated regions. Several assessments
showed that the stronger the intervention and disturbance of the sward, tlghdr the rate of
successful species establishment (Walker et al. 280dmiede et al. 20}2

Areas that have been fallow for a long period may contain a high proportidwraktis capillaris,

Elymus repens, Cirsium arvense, or Rumex obtusifolius, which without preliminary measures used to
combat them, can prevent restoration success. Formerly intensively used grasslands generally contain
a high potential for seeds and/or strongly competitive rhizomatous problematic species, such as
Ranunculus repens, Trifolium repens or Rorippa palustris. Frequent harrowing 3 times) in tweweek
intervals is the best method of mechanical weed control

Hospitable raw soilsas well as weltended arable fieldsare optimal sites to establish floweich
structures.
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Time of sowing

Most seeds ripen in late summer or autumn. Especially in regions with a continental climate, the time
after the first big rainfalls itate summer till earlyautumn is best for sowing wild plants. But many
seeds of herbaceous species neadttiiating temperature and moisture to break dormancy. These
species will not germinate until the following spring. Species sown in spring which germinate in the
following autumn have a diminished chance to establish if the canopy cover has already Tlu=ed.
again, spring sowing decreases losses caused by vermin and weather conditions compared to autumn
sowing. In a drier climate withhighdanger of desiccation, sowing between mfigril and midAugust
should beavoidedor the seedbed must be protected for example with an additionahulch layer.
According to our experience, moist conditions and deep togawidur the development of grasses.
Herbs have an advantage orore nutrient-poor and dier sites.In practicejn a climatewith prolonged
droughts in late spring and early summtre bestsowingtime is in late summer.

In a moist climate, as well as in mountainous areas, restoration with seeds or seed mixtures should
take place at the beginning of the vegetation period to malptimal use of wintemoistureand to
guaranteethe development of seedlings into plants capable of surviving the winter.

Sowing

The simplest methot manuakowing. To ensure uniform sowirgg.dry sand or semolina as well as
soyagrain, beargrain, orcrushed maizeanbe added (up to 10 g/m2The restoration siteshould be
sown in two sowing operations at 90° to each other, with half of the mateszgpectively, to avoid
spreading toanuch seed on a part of the sit€he use of a seed boislrecommended. Manual sowing
is sometimes the only practical method on remote areas without vehicle accesssanallersites

With appropriate vehicle accesnd moderate slope inclinations, large areasan be sownwith
conventional agricultural sowing machines. A common mistake ligiry the seed in the soil. Wild
plants need light for germination and therefore, seeds must stay on the sur@leaned meadow
threshing and welkieved hayflowers can also be sowwith standard commercial sowing devicé$e
differing sizes of soya graibhean grairor crushed maize counteract separation of the grain fractions
in seed mixtures. This is also beneficialf@chanical sowing of grasses with long awns.

Firstyearmamgement

On forner arable land and fallows, management is mandatory already in the first year after restoration
(implementation in spring) or the following year (implementation in autumn). Especially on former
arable land, the germination of weeds from the soil seed bankh@mper the establishment of target
grassland species. The first cut is necessary as soon as the vegetation is closecganddheiderals
emerging from soil seed bamkached kneeheight. Depending on the productivity of the sitékse
cutting frequercy can be increased up to three or four cuts per year without impeding the
development of target grassland species, if the cutting height is abové 1n. Since target species
are mostly in a rosette or juvenile stage, they are usually not damaged byingotven if target
species are already flowering at the time of cutting, the cut enhances their vegetative and root
development. Since weeds are not resistant to mowing, they are effectiediricted in their
development. If the cutting heighs$ aboutl5-20(25)cm,the vegetation will flower again already after
four weeks (see Fi§).
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mid-May 2018 Floweringof annual(Consolida regalis, Centaurea cyanus) and perennial speciefAnthemis
tinctoria) from seed mixturePapaver rhoeas emergedfrom the soil seed bankAltogether, 49 wild plant
species were sown mi8eptember2017.

Followrup management

Usually normal management can be startedthe second or third yeaafter sowing The canopy cover

of sown perennial species will prevent the emergence of unwanted ruderals. If perennial ruderals (e.g.
Cirsium arvense, Rumex obtusifolius, Rumex crispus, Calamagrostis epigejos) established on the site,
selective mowing or even spraying canrezessary.

The managemenrequencymust be adapted to the productivity of the site. On very productive sites,
a clearing cut in late winteu(til mid-March) can reduce biomass productidaring the vegetation
period. An alternative is secondcut in late summer (in addition ttie first cut inearly summer) but
cuttingtoo late destroys hibernating habitats for insects.

To ensure flowering through the whole vegetatissason half of the site should benown with the
removalof biomass between mitay and midJune, and the second halfl® weeks late(Fig. 6)
Usually, bhe regrowth provides hibernatingtructures (for insectsdnd food sourcegfor birds)during
winter time. Mowing ofsites should be alternated from year to year to avoid promotion of grasses due
to late cutting.If an additional cut in late winter is necessary, the biomass should be leftloyose

Fig. 6: Perennial wildflower strip on arable lanshortly after cutting; the right site is cuin earlyJune; the left
site will be cutbegin of August



Guidelines to establish floweich structures in urban and rural areas

Monitoring

Monitoring restoration success mandatory to avoid unwanted developments. Especially in the first
3-4 years the sites should be visited on a regular babigsneeds appropriate financing, which has to

be provided for in the initial restoration project. The amount of necessary funding depends on the aim
of the monitoring itselfPossibleparameters listed in order of increasing monitoring effort, can be:

- the percentage oplant cover and bare soil

- the percentage cover of vascular plants and bryophytes/lichens. The last species group (usually
RSTAYSR a GoA2f23A0Ft az2Af ONMzlG¢0 Klya |y
contributes to sdiformation

- species richness

- vascular plant compositioftlassical relevésand especially the presence of invasive species,
annual and perennial weeds and neophytes

Fouryears after restoration startedmonitoring intervals can increasagthough management should
be controlled regularly.

Andrena hattorfiana on Knautia arvensis Andrena flavipes on Anthemis tinctoria

Melanargia galathea Aglais io



Guidelines to establish floweich structures in urban and rural areas

Example 1: Wildflowestrips ina city parkand university campusglniversityof South

2KSYAL Ay 28&41S dzRS22 oA OS
A pilot study of theeffect of flower strips in urban areas has been established by the Restoration
902f 238 DNRdzLJ 4 GKS ! yA@GSNERAGE 2F {2dziK 2KSYALI
the years2016 am 2017, several flowering strips were sown in the city park Stromovka and in the
UniversityCampus and areas of the Czech Academy of Sciences. The main aim of this study is to test
the survival of sown species in mesic and dry conditioas inrbanenvironment. Atthe sametime, a
basic survey of buttdlies and hymenopterous insect took place. The following variants were realized:

D1 =sowing dry sites, loamygand soil, only native wild plants

D2 = no sowing, dry sites, loanrsand soil, extensive cutting-@/year)

D3 = no sowing, dry sites, loansand soil, intensive cutting (up B8x/year)
M1 =sowing,mesicsites, sandoamy soil, only native wild plants

M2 = no sowingmesicsites, sandoamy soil, extensive cutting {8&x/year)

M3 = no sowingmesicsites, sandoamy soil, intensive cutting (up ®8x/year)

Fig. 7: Mesicfloweringtrip inStromovkecityparko 2 Sa1 S . dzRS 2 2 @ At@®yEars/sihc OK  w S LJdzo f A

establishment August2018)

Tab 1: Number of sown and prevailing forbs in particular treatments in year 2017 and 2018.

Dry Mesic
D1 D2 D3 M1 M2 M3
Flower . Intensive | Flower . Intensive
. Extensive . Extensive
strip (control) strip (control)

Number of sown nectarous o| 43 . . 27 . .
hostforbs (2017)
2018 present 34 11 - 25 10 -
Number of other sowrforbs
(2017) 19 - - 16 - -
2018 present 12 1 - 14 1 -
Sowing density (g/f) 1 - - 0,75 - -
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In the citypark, 6 flowering strips were established and sown with seed mixture of 43 flowering plants.
Onlybiannual and perennial species were usgth the only exceptioi€entaurea cyanus representing
annual speciesMore than a half of sown speciestablished in thdirst year and more than 90% of
sown species established during the second year of suAmpng the most successfspeciesvere
Achillea millefolium, Anthemis tinctoria, Centaurea cyanus and Verbascum lychnitis. EspeciallyAchillea

is an importantnectar-producingplant for gossamewinged butterflies(Lycaenidae). Moreover, ait

of the established sown specie@most 65% are considered as nectasource or host plantfor
butterflies.

Fig. 8: Wildflower strip on a dry sitén the Campusofthe! YA GSNBRA G 2F {2dziK . 2KSYAIl 0]
Czech Republicjwo yearssinceestablishmeni{May 2018§.

In the university campus three wildflower strips were establisheby sowing62 speciesMore than
70% establishedwithin two years Achillea millefolium, Anthemis tinctoria, Centaurea cyanus, C.
stoebe, Cichorium intybus, Daucus carota, Leucanthemum vulgare, andMalva sylvestris werethe most
successfubnes More than 0% ofestablished sowrspeciesare important nectar sourcesor host
plantsfor butterflies.

Firstyearmanagement consisted of thremitsin June, Augusand Octobemwith removalof biomass.
Since therewas no differencen speciescompositionof both sown and spontaneously established
speciesbetween wildflower strips establishedn autumn andin spring, both sowing variantsvere
analysedogether.

Altogether 129 species of plants were able to establish spontaneously from surroundings. Especially in
the city park many species of competitive strong grasses (@sElytrigia repens, Agrostis capillaris,

Poa trivialis) orforbs(Ranunculus repens, Rumex obtusifolius) appeared in the stripglopefully these
unwanted species will decline in the following years with appropriate management.

10
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“ Graminoids = Forbs in total  © Source

Fig. 9: Visualizatiorof total cover (%) of three different groups of plants in dry and mesic sites with three
different management approaches in two following years of survey.
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Fig. 10: Comparison of total cover (%) of sown species and spontaneously occurring specéginptiry and
mesic sites with three different management approaches in two following years of survey.

Wildflowerstrips are in contist withtheir speciegpoor surroundings, which weiatensively cut Only
50plantspecies were foundltogetherin all surveyed plotdviost of the cover of plots wasomprised
of grass species withthe occasionalappearance ofTaraxacum, Bellis perennis, or Glechoma
hederaceae. Appearance of ther forbswas scarce andith very low cover. Unmown sites weadittle

bit speciesricher (61 specie} but the sites are still dominated by grasses.

11
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FromMayto September2017 and2018 surveys obutterflies (Lepidoptera) as well as wild bees and
wasps were maden the following sites

- wildflower strips ormesicsitesin city park Stromovka

- wildflower strips ondry sitesin surroundings of Biology Centre (BC) &@ainpus of University of
South Bohemia

- intensively cutawns

- unmown sitesin city parkStromovkaand surroundings of Biology Centre (BC) and Cangjus
Universty of South Bohemia

Average number of

18
specles

16
14
12

10

2017 2018 2017 2018 2017 2017 2018 2017

Dry Mesic Dry Mesic Dry

Strip Extensive Intensive (control)
u Wasp, bees m Butterflies

Fig. 11: Visualization of average number of species in plots of surveyed insect groups in dry and mesic sites with
three different management approaches in two following years of survey.

In both study years, dih, intensivelyand extensivelynanaged sites hostealmostthe same number

of butterfly species and individual§he number of wild bees and wasps and also their abundance were
higher at extensive mown sites compared to intensively mown ditesever at some intensiveites,

no butterfly specieswasrecorded duringthe whole seasonand alsothe number of wild bees and
wasps was very low

In both types ofwildflower strips (dry, mesic) a higher number of wilttes andvasps was found in
the second year of survey. In timesic sitesdjty park StromovKathe number ofrecordedspecies
increasedour times, i.efrom 12 (2017) to 522018) In drywildflower strips(University @mpus, the
number of speciesaised evenife times, i.efrom 7 (in 2017) t®B5 (2018) The number of species
hosted bywildflower strips was higher than in extensivgl1l species) and intensive(@ species)
mown grasslands considered as control pl8isilarly, he abundance of wasps and beesiitdflower
strips highly exceedettheir surroundingextensively as well as intensively mown grasslaite total
abundance in the second year of gay reached 126 individuals in dwildflower strips and 154
individualsin mesic stripsIn contrast to these result®nly 10 individua were found in intensively
mown dry grasslands and only two of them intensivelymown mesic grasslandSeveral of the
recorded species found wildflower strips belonged to the Red List the Czech Republic such as

12
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Ectemnius lituratus, Hylaeus annulatus, Hylaeus gibbus, andH. pectoralis. Anotherinteresting species
for this region igderiades rubicola.

Fig. 12: Common Blug¢Polyommatus icarus) belonged to the most abundant butterfly specieat the wildflower
stripsin the second year. Solitary béadrena sp. visitd eucanthemum flower.

In total, eightmostly commorbutterfly species were recorded: Greaeined Whiteg(Pieris hapi), Small
White (Pieris rapae), Large WhitgPieris brassicae), Map(Araschnia levana), Meadow brown(Maniola
jurtina), Small Heath(Coenonympha pamhpilus), Small CoppeKfLycaena phlaeas), Common Blue
(Polyommatus icarus). The Common Bluéelonged to the most abundant species. Altogeth
individuals of this speciesere recorded during the whole seasamith a maximumnumber of 34
individuals identified during one visit in September.

On the contrarywildflower strips both irthe city parkStromovka and in surroundingstbk University
Campushosteda higher number of speciga the secondyear, which were even more abundant than
in previous year. ThRighest abundance of species was recorded for both yieaitse end of August
andbeginningof September Most ofthe recordedspeciesoccurredonly onwildflower strips.

—wmE

--nllltir}. N, ‘,A . J : .
Fig. 13: Wildflower stripson dry sitesin the Gampus oftne! YA @SNB A G& 2F {2dziK . 2KSYAL
Czech Republic), second year since the establishment.

13
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Butterflies at intensively mown areas (either meadows, parks, gardens or other gieen
vegetaion) arelosingnot only their habitats and hogilantsbut also plants, which provide nectar to
adult butterflies during the flight period. Unfortunatelyhis can be one of the reasomsadingto a
decreaseof nonspecializedairly common butterfly species. Flowering strips, which are mawa
proper time, can bean important help in our effort to maintain the biodiversitin an urban
environment

Fig. 14: Floweringstrips providefood sourcesand habitatfor many insect species living in urban
sites; from top left to bottom right Trichodes apiarius, Oxythyrea funesta, Tettigonia viridissima,
Rhinusa tetra.

14
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Example 2: Perennial wildflower stripsunal areas, Anhalt University of Applied

Sciences, Bernburg, Germany
Perennial wildflower strips werestablishedn arable land with very fertil€nhernosensoil,in a block
trial with seven variants and four repetitioiisee Kirmer et al. 2016)

H1 = autumn sowing, loess sites, only native wild plants

H2 = autumn sowing, dry loess sites, only native wild plants

H3 = autumn sowing, loess siterpre structurerich, only native wild plants

F1 = spring sowing, loess sites, native wild plants andveuti

F2 = ring sowing, dry loess sitasative wild plants and cultivars

F3 = spring sowing, loess sitespre structurerich, native wild plants and cultivars
FK = spring sowing, only cultivars (conventional mixtt#é SS DI & (i dzNB Q

Autumn sownvariants (H13) weresown mid-September 2010, whereas sprisgwn variants B,
and FK weramplemented begin of April 2011. The longrm (1961-1990) yearly precipitation
amounts to 469 mmand the mean annual temperature to 9.1 °C.

Firstyear managementconsisted of one learing cut without biomass removainid-May 2011 at a
height of c. 1820 cm. Half of the sitesvasadditionally cut midJune 2011Since 2012, the whole site
was cut midMarch to reduce biomass production in summer. The se@utdvas done stepwise: half
on the site was cut midune, and the second hdalégimingof August to ensureontinuous flowering
on the siteduring the whole vegetatioseason

Tab. 2: Number of cultivar species, annual/biennial and perennial native forbs in seed mixtures sown in
autumn 2010 or in spring 2011. The number of species found during surveys in 2015 is highlighted in green.

Autumn sowing Springsowing Springsowing
only native forbs with native forbs and cultivars only cultivars
H1 H2 H3 loess/ F1 F2 F3 loess/ FK
loess | loess/dry | structurerich loess | loess/dry | structurerich | conventional
Number of swn 0 0 0 7 6 8 9
cultivars
2015present - - - 0 0 0 0
Number of swn
annual and biennial 8 8 10 6 3 9 0
native forbs
2015present 4 3 3 4 1 3 -
Number of swn
perennial native 17 22 22 11 13 19 0
forbs
2015present 17 19 22 11 12 17 -
Sowing density 071 0.71 0.79 1.79 2.01 0.75 10.0
(9/m?)

After five yearsof mulching twice a yeathe wild seed mixturemaintaineda species structure and
flower-rich vegetation although the continuous latemown variant had higher grass covier2015
(Fig.15). The cultivar mixture was dominated bgpontaneously establigd species (mostly grasses)
already the second yedFig.16). Thedifferences between wild seed and pure cultivar variants are
highly significantAfterfive years, sown perennial wild forbs showed&0 % cove(Fig. 1516, Fig. 18
19 left). The commercial mixturé Y a.$ S G dzNBE Q0 O #Fig.L18, B.i&1Oright)yF | A £ SR

15
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Table 2 showethat most of the sown perennial native species-@® %)are still present after five
years. All cultivar species vanished and the establishment rate of abirraiialspecies is between
30 and 67 %.

Cover(%), n=4

100
80
60
40
20
0
2011 2013 2015 | 2011 2013 2015 | 2011 2013 2015 | 2011 2013 2015
mowing mid-June mowing begin of Augus mowing mid-June mowing begin of August
autumn sowing spring sowing
m other forbs legumes grasses

Fig. 15: Cover offunctional groups (grasses, legumes, otheb&ronwild plantvariants sown in autumn and in
springwith different mowing time (mieddune, begin of Augusdne, three and five years aftapwing

100
Cover(%), n=8

80 --------]i ---------- SRR R et
f :
60 4---0 B 0 W
s
1
CIGESEE  Eohat AEShkht  SobeeREtSRREELEELE  RREELEEEE | ERRRLEEti IRl SRR -
HE BN . - I ........................................
0 - |

2011 | 2013 | 2015 2011 | 2013 | 2015 2011 2013 | 2015

autumn sowing: wild forbs spring sowing: wild forbs and spring sowing: cultivars
cultivars

B SOwWn species spontaneous species u species from other mixtures

Fig. 16: Development of aver of sown and spontaneoushgtablishing species as well as of species coming from
other sowing variantone, three and five years aftsowing

Surveys of butterflies/burnet mothsere made in 2013 and 2014 within the scope of a bachelor thesis
(Schmidt 2014). Resukfiowed anrncreaseon the wildflower striptrial (Fig. 17. On two arable fields
(control sites), only 3, respectively 5 species were recod@d14

16
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30

Totalspecies number

2013 2014 Fig. 17: Total number of butterflies/burne
) moths recorded from May till Septemb
Butterflies/burnet moths 2013 and April till September 2014 (il

transect method with three 50xBn
sections; Schmidt 2014) ahe wildflower

m wildflower strip  m arable fields o )
strip trial and ontwo arable fields (control)

Onvery produdive arable landChernozem)mulching two times a yeaedrly March (all), mid-June

(half), andbegin of August (half) was very successfurhe stepwise cutting in summer guaranteed

nectar and pollen sources during the whole vegetation seaBased on our results, recommendations

were given to shape the A@iy JANR Y YSyYy Gt { OKSYS&a WLISNBYY-AlIf GAf
2020 in SaxomAnhaltGermany

Wildflower
e variant

Fig. 18: Wildflower variant withthe dominanceof sown perennial forbs in May 2012 ffle Cultivar variant with
the dominanceof grassesHgstulolium, Festuca rubra) in May 2012 (right).

Fig. 19: Wildflower variant withdominanceof sown perennial forbs in May 2015 (left). Cultivar variant with
dominanceof grassesHestuca rubra) inJune 2015 (right).
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Wildflower stripson the Campus of the University of South Bohemia

Site characteristics

Country

Municipdity

Physical region

Name of the site

Geographical position

Longterm yearly precipitation (1961990)
Longterm average temperature (1961990)
Height above sea level (m)

Exposition

Shading

Lengthx wide (m)

Geology

Soil type

Soil pH (Cag}l

Hydrological balance

Nutrient status

Adjacent use

Former use othe site

Problematic species on the site

Trial characteristics

Method
Site preparation
Seed mixture

Sowing density
Sowing method
Sowing time

Czech Republic

/I AGe 2F 2S5a1S .dzRS22@3A0S
Ceskobudejovicka basin

Blocktrial Campus of University of South Bohemia
48°58'39,8" N, 14° 26'49,6" E

583 mm

8.2°C

390

plain

no

4 x 4 m (4 repetitin); 1,5 x 2 m (2 repetitions)
Loamysand

dry

shrubs, cultivars, intensively cut grasslands
shrubs, cultivars

Vicia hirsuta, Vicia villosa, Taraxacum sect Ruderalia

Scientific block trial
1 xdiggingbefore sowing

62 wild plants from regional seed propagation (43 nectarc
or host plants, 19 other forbs)

0.99 g/m?
Hand sowing
19. 10. 2016

Number of relevés (A mx4morl5mx2m 6

Firstyear management
Management since the second year

Observation period
Specifics

3 times mowing (June, August, October) with teenovalof
biomass

Mowing with theremovalof biomass in midlune and in
November

2017-2018

Removal o¥icia hirsuta, Vicia villosa, Taraxacum sect
Ruderalia in June and July 2017 and 2018
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Pictures

S L

May 2018 End of June 2018

Floristic results

Observation year 2017 2018
Establishing rate (%)
Whole variant (6 plots) 725 74.2
mean ( n=6) 284 481
Total species number (6 plots)
117 95
Mean species number (n = 6)
Sown nectarous or host plant 122 216
Sown otheiforbs 55 8.1
Sponaneous species (total 24 165
of that graminoids 9 12
Mean cover (n = 6)
Sown nectarous or host plant 3.0 43.6
Sown otherforbs 5.4 7.0
Spontaneous species (total 218 8.1
of that graminoids 0.4 4.9
Faunistic results
Observation year 2017 2018
Total species number
Butterflies 2 4
Beeswasps 7 35
Mean species number (n = 6)
Butterflies 1 1.7
Beeswasps 35 13.8
Total abundance
Butterflies 3 6
Beeswasps 9 126
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Guidelines to establish floweich structures in urban and rural areas
Wildflower stripsn the City ParBtromovkad 2 S&1 S . dzRS22 OA 0S0

Site characteristics

Country Czech Republic

Municipality /I AGe LI NJ] 2F 2Sal1sS .dzRS22¢
Physical region Ceskobudejovicka basin

Name of the site Block trial city park Stromovka

Geographical position 48° 58'39,8" N, 14° 26' 49,6" E

Longterm yearly precipitation (1961990) 583 mm
Longterm average temperature (1961990) 8,2 °C

Height above sea level (m) 384¢ 387

Exposition plain

Shading no

Lengthx wide (m) 8 x 2 m (10 repetitions)
Geology loamy sand

Soil type -

Soil pH (Cag)l -

Hydrological balance mesic

Nutrient status -

Adjacent use intensively cut grasslands
Former use of the site intensively cugrasslands
Problematic species on the site Rumex obtusifolius

Trial characteristics

Method Scientific block trial

Site preparation 1 x digging before sowing

Seed mixture 43 wild plants from regional seed propagation (27 nectarc
or host plants, 16 other forbs)

Sowing density 0,75 g/m?

Sowing method Hand sowing

Sowing time 17.10. 2016, 11. 4. 2017

Number of relevés (8 m x 2 m) 10

Firstyear management 3 times mowing (June, August, October) with teenovalof
biomass

Management since the second year Mowing with theremovalof biomass in midlune and in
October

Observation period 2017-2018

Specifics Removal oRumex obtusifolius in June and July 2017 and
2018
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Pictures

May 2018

Floristic results

Observation year 2017 2018
Establishing rate (%)
Whole variant (6 plots) 58.1 90.7
mean ( n=6) 335 57.9
Total species number (10 plots)
96 110
Mean species number (n = 10)
Sown nectarous or host plant 105 153
Sown otheiforbs 39 8.6
Sponaneous species (total 273 251
of that gramnoids 6 8.8
Mean cover (n =10)
Sown nectarous or host plant 4.3 355
Sown otherforbs 32 85
Sponaneous species (total 481 776
of that grarmoids 195 556
Faunistic results
Observation year 2017 2018
Total species number
Butterflies 8 7
Bees, wasps 12 52
Mean species number (n = 10)
Butterflies 2.3 4
Bees, wasps 4 157
Total abundance
Butterflies 17 81
Bees, wasps 26 154
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Field margins close to the Campus Strenzfeld of Adhalersity of Applied Sciences

Site characteristics

Country

Federal state
Municipality

Physical region
Name of the site
Geographical position

Longterm yearly precipitation1981-2010
Longterm average temperaturel©81-2010

Height above sea level (m)
Exposition

Shading

Lenght x wide (m)
Geology

Soil type

Soil pH (Cag}l

Hydrological balance
Nutrient status(2010)
Adjacent use

Former use of the site
Problematic species on the site

Trial characteristics

Method
Site preparation
Seed mixture

Sowing density

Sowing method

Sowing time

Number of relevés (1 m x 8 m)
Firstyear management

Management since the second year
Observation period
Specifics

Germany

SaxonyAnhalt

City of Bernburg, Salzlandkreis
Magdeburger Borde

Block trial Campus Strenzfeld
51°49'09,8" N, 11°42'19,5" E

511 mm

9.7°C

90-93

no

13x3mz, 5 repetitions (195 m2 per variant)
Loess

Chernosem

73¢74

dry

P(CAL) 10¢ 12.6 mg/100 g soil; M¥s0.23¢ 0.29 %
Arable land, field track

Speciegoor grass margin

Carduus acanthoides

Scientific block trial
1 x grubbingshortly before sowing

49 wild species of plants from regional seed propagation
(5 legumes, 39 other forbs,dgrassey

2.0 g/mz

Hand sowing, rolling after sowing
7 October 2010

5 per variant

mulchingl. June 2011 due to dry weather conditions;
mowing withremovalof biomass 281 August 2011

Mowing withremovalof biomass in midlune
2010- 2017
Removal ofarduus acanthoides in Mayund June2012
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Pictures

e W g

. a

May 2014, mown midlunesince 2012

Floristic results

Observation year 2010 (before)
Establishing rate (%)
All plots (40 m?) -
mean (8 m2, n=5) -
Total species number (all plots, 40 m?)
12
Mean species number (8 m?, n =5)
Sown species (grasse 1.0
Sown species (forbs 1.4
Sponaneous speciegfasses 2.4
Spontaneous speciefforbs) 2.8
Mean cover (8 m?, n =5)
Sown species (grasse 25
Sown species (forbs 0.2
Sponaneous speciegfasses 29.7
Sponaneous speciedgrbs) 0.4

Faunistic results

Observation year
Species-rich field margins

butterflies/burnet moths(total species numbers

Species-poor grass margins

butterflies/burnet moths (tdal species numbers

2011

55.1
43.7

71

2.2
19.2
4.8
17.0

0.5
10.8

38.1
14.4

2013

21

June 2017, mown midunesince 2012

2014

83.7
62.0

66
3.4
27.0
4.0
8.2

12.9
53.5
14.6
3.8

2014 2017

20 22

8 no data

2017

79.6
60.0

59
3.0
26.4
3.0
5.8
18.1
50.9

7.3
15

2018

no data

no data
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