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Anotace

Tauchmanova, P. Blanokridli v rdkosovych dutindch na vybranych stanovistich
vychodnich Cech - pokus s umélymi hnizdy. Hradec Kralové: Univerzita Hradec
Kralové, Prirodovédecka fakulta, 2017. 85 s. Vedouci diplomové prace doc. Mgr.
Petr Bogusch, Ph.D., Diplomova prace.

Cilem prace je vyroba umélych hnizd z rakosovych halek rodu Lipara sp. a jejich
nasledna instalace na vybrané lokality s porosty rakosu obecného (Phragmites
australis), kde probihd management koseni. Divodem je zjiSténi, zda zastupci
blanokridlého hmyzu (Hymenoptera), ktefi béZné hnizdi v prazdnych halkach rodu
Lipara sp. vyuziji umeéle nabidnuta hnizda pro své hnizdéni. Vyskyt a ¢etnost téchto
druhti bude nasledné porovnana s mokradnimi a rakosnimi druhy odchycenymi do
Moerikeho barevnych misek. Veskery vylihly hmyz zumélych hnizd bude

determinovan a budou vyhodnoceny rozdily.
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Annotation

Tauchmanova, P. Hymenoptera in reed galls of selected sites of the west Bohemia -
experiment with artificial nests. Hradec Kralové: Univerzity of Hradec Kralové,
Faculty od Science, 2017. 85 s. Thesis supervisor doc. Mgr. Petr Bogusch, Ph.D.,
Diploma thesis.

The aim of the thesis is a production of artificial nests made of reed galls of Lipara
sp. and their subsequent installation on the chosen locations with the growth of
common reed (Phragmites australis), where the management of mowing is passing
off. The reason is a detection, whether orders of Hymenoptera, that ordinarily nest
in the empty galls of Lipara sp. will utilize artificially offered nests for their nesting.
The occurrence and frequency of the species will be followingly compared with
wetland and reed species captured to Moerike colorful bowl traps. All the hatched
insect from the artificial nests will be determinated and the differences will be

evaluated.
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1 Uvod

Réakos obecny (Phragmintes australis) je ¢asto povaZovan za agresivni a zaroven
invazivni rostlinu, ktera byva predmétem mnoha managementovych zasahli na
lokalitdch. Tyto zdsahy byvaji zaloZzeny na opakovaném nic¢eni a odstranovani
biomasy. AvSak dle mnoha vyzkumii jsou pravé tyto porosty domovem a
hnizdistém mnoha druhd Zivocichii ze skupin bezobratlych, ale i obratlovci.
Vzhledem Kk faktu, Ze mnohé druhy biotopli vymizely znasi kulturni krajiny
pricinénim lidskych zasahd, mohou rdkosiny a zejména jejich piscity podklad
nahrazovat pravé mnohé jiz neexistujici druhy biotopt. Stébla rakosu jsou spojena
s mnoha rakosovymi specialisty, kam fadime zejména mnohé druhy ptaki. Pro
tuto praci vSak byli stéZejni zastupci z hmyzi riSe vazani na radkosiny, konkrétné
zastupci rodu Lipara. Nejen samotny rakos, ale pravé halky vytvorené druhy rodu
Lipara, které mlizeme povazovat za mikrohabitaty hosti mnoho druhti Zahadlovych
blanokridlych (Bogusch et al. 2016). Halky rodu Lipara hosti mnoho
palearktickych druhi blanokiidlého hmyzu, které si vytvorily hnizdni strategii
zaloZenou pravé na vyuzivani opusténych halek zelenusek rodu Lipara, kdy
vyuzivaji nejcastéji halky druhu Lipara lucens. Pokud jsou rakosiny seceny jednou
¢i dvakrat ro¢né, miize dojit k situaci, kdy nebude vytvoren dostatek halek pro
zahnizdéni rakosovych specialistii, kteii pak budou pro své hnizdéni vyhledavat
vzdalenéjsi mista. Pravé eradikace rdkosu muiiZe mit za nasledek sniZeni hojnosti
mnoha druht, znichZ jsou mnohé povazovany za vzacné, nékteré dokonce za
kriticky ohroZené (Astapenkova 2017).

Dle predchozich studii bylo vrakosovych halkach nalezeno celkem 29
hnizdicich druhti vcel a vos, mezi nimi se vyskytovaly druhy kleptoparazitické,
parazitické, ale bylo nalezeno i nékolik fakultativnich halkovych specialistti, z nichz
mnohé tadime kdruhlim ohroZenym. Mnozi znich jsou pravé rakosovymi
specialisty, sem tradime druhy Pemphredon fabricii a Hylaeus pectoralis a dalsi
druhy, jakymi jsou Hylaeus moricei, Passaloecus clypealis, Rhopalum gracile a
Trypoxylon deceptorium, které byly zaznamendany, jako druhy pevné vazany na
pritomnost rakosin i rakosovych halek (Astapenkova et al. 2015).

Tato prace méla za cil zjistit, zda tento hmyz, béZzné vyuZzivajici rakosové halky
rodu Lipara ke svému hnizdéni vyuZije uméla hnizda vytvorena pravé z téchto

halek. DalSim cilem bylo testovani, zda se halkovi specialisté vzdaluji od
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rakosinovych monokultur a zda vyhledavaji vhodnd mista k hnizdéni i v blizkém
okoli rakosin. Ktomuto tuc¢elu byla na lokalitich ve vychodnich Cechach
instalovana hnizda, oznacend jako kontrolni, ktera byla umisténa v dohledné
vzdalenosti od linie hnizd umisténych v rakosiné. Dale byly porovnavany cetnosti a
pocetnosti druht, ¢imz bylo zjiSténo, zda je management dané lokality vhodny pro
zastupce halkovych specialistli Celedi blanokiidlych. Prace je soucasti ucelenéjsi
studie, probihajici na celém tzemi republiky. Vysledky celého vyzkumu jsou
soucasti prilozeného manuskriptu ¢lanku, odevzdaného do Casopisu Ecological

Engeneering.
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2 Literarni prehled

2.1 Rakos obecny

Rakos obecny (Phragmites australis) je jednou ze svétové nejvice studovanych
rostlin (Hulme et al. 2013). Jedna se o kosmopolitni rostlinu, ktera aktualné
prochazi populacni explozi zejména v okoli sladkych vod a mokradii (Tewksbury et
al. 2002), kde dokaZe vytvorit i velice rozsahlé monokultury, zvané rakosiny
(Baldwin et al. 2010). Predevsim vlivem antropogennich faktord, jakymi jsou
hydrologické zmény, eutrofizace prostiedi a dalsi globalni zmény se vSak invazivné
$iff i na dalsi stanovisté, kam miiZeme zaradit tifeba dalni¢ni ptikopy, opusténé
piskovny, odkalisté, hnédouhelné vysypky a mnoha dalsi mista. Zejména kvtili této
schopnosti Sifeni do okoli jsou rakosové porosty stiedem diskuzi ohledné
vhodného managementu, ktery je ve vétSiné pripadli zaméren na jejich eliminaci.

Jednotlivé rostliny toleruji Siroky rozsah kolisani vodni hladiny od trvale
suchého prostiedi aZ po zamokieni s vice nez 1 m hloubky (van der Toorn 1972).

Dle Minchintona & Bertnesse (2003) se rakos obecny rozmnozuje prevazné
vegetativné podzemnimi oddenky, ze kterych vybihaji dlouhé kotfenové vyhonky,
z nichZ nasledné vyristaji jednotliva vzpiimena stébla. Vyska stébel se pohybuje
mezi 2 - 3 m, dle ristovych podminek, avsak byla zaznamenana i vyska pies 10 m
(Conert 1983). Nejvétsi ¢ast biomasy rakosu obecného zabira pravé podzemni ¢ast
rostliny, kdy predstavuje rozsahly oddenkovy systém priblizné dvé tretiny celkové
biomasy rostliny. Oddenky dosahuji do hloubky vice jak 2 m, kde tvori dobte
vyvinuty systém vzduSnych aerenchymatickych dutin umoziujicich rast
v zatopenych ptidach s nedostatkem vzduchu (Szcepansky 1969).

Rakos produkuje velké mnoZstvi semen, plodnost semen je vSak variabilni.
Mladé semenacky jsou drobné, kiehké a v konkurenci se zvlasté neuplatiiuji. V
reakci na zvySené mnozstvi Zivin v prostfedi mohou ale vykazovat explozivni rist
(Saltonstall & Stevenson 2007). Na vrcholu stonkl vyriistaji koncem léta
terminalni kvétenstvi, semena pak zraji na konci podzimu. Plné vzrostla stébla na
podzim odumiraji, avSak i nadale pretrvavaji typicky vzprimend, a¢ nezelena po
nékolik let (Haslam 1969).

Rakos obecny vyrazné ovliviiuje procesy v ekosystému (Meyerson et al. 2000).
Mnohé z téchto ucinkd radime mezi negativni, dalsi pak fradime k Gcinkiim
pozitivnim, a tov zavislosti na zajmech nebo cilech managementu. Kromé funkci
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stanovist  Phragmites australis poskytuje celou fadu nebiotopovych
ekosystémovych sluzeb a to zejména diky jeho vysoké nadschopnosti tvorby
biomasy a zna¢né produktivité novych rostlin. Mezi tyto sluzby patfi tvorba a
stabilizace mokiadnich ptid a biehl vodnich tokd, ochrana proti stoupajici hladiné
vody, zvySovani vertikdlniho nartistu bahnitych substrat, vazbu uhliku a
odstrafiovani makronutrienti a stopovych prvki (predevSsim kovovych) z
povrchovych vod (Meyerson, 2000). Rakos obecny je vyuzivan rliznymi zptsoby
komerc¢né i kulturné. Stébla mohou slouzit jako zdroj celulézy pti vyrobé
sololitovych desek, papiru nebo syntetickych textilii. Mohou byt pouZivana jako
krmivo nebo podestylka pro zvirata. Oddenky byvaji obcas zpracovany jako

nahrazka kavy, ¢i jako zaklad alkoholickych napojt (Haslam 1972).
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2.2 Rakosiny
Obecné jsou rakosiny dle Katalogu biotopti Ceské republiky (Chytry et al. 2001)

fazeny jako biotop M1 Rakosiny a vegetace vysokych ostric. Strukturou a
druhovym sloZenim se jednad o chudé porosty bazinnych bylin, zpravidla s
prevahou travin, kdy strukturu casto urcuje pouze jeden dominantni druh
bylinného patra. Kviili nedostatku svétla, prostoru a nékdy i znacného mnozstvi
stariny, kterd se hromadi na povrchu plidy je niZsi bylinné patro znacné potlacené.
Nalézt zde miiZeme zejména traviny a Sirokolisté byliny, v zaplavenych porostech
poté okrehkovité rostliny, nebo vodni jatrovky. Tato vegetace se rozviji aZ koncem
jara, i zac¢atkem cervna, kdy uz je okolni vegetace plné rozvinuta. Hlavni ristové
obdobi je od kvétna do Cervence (Schwarzlander & Hafliger 2000).

Co se ekologie a rozsifeni tyc¢e, miizeme rakosiny nalézt na celém tizemi Ceské
republiky, nejhojnéji vSak v niZindch a pahorkatinach. Jedna se o razné typy
mokradi prirozeného ¢i umélého charakteru, které byvaji trvale nebo periodicky
zaplavované. Konkrétné to jsou zejména biehy a mélké pobiezni zény rybniki,
tlni, ficnich naplav a mrtvych ramen rek, dale pak okraje vodnich toktl a bazin, ale
i mokré louky, ¢i opusténé piskovny a lomy. Na naSem uzemi se vyskytuje nékolik

podjednotek tohoto biotopu.

2.2.1 M1.1 Rakosiny eutrofnich stojatych vod

Strukturné se jedna o jednoduchou vegetaci s prevahou mohutnych bahennich
travin. Husté zapojené porosty obvykle tvori rdkos obecny (Phragmites australis),
zblochan vodni (Glyceria maxima) nebo orobince (Typha angustifolia a Typha
latifolia), nizsi bylinné patro je Casto tvoreno pouze nékolika druhy, napt.: Galium
palustre s. lat., Lythrum salicaria a Scutellaria galericulata. Vysoké pokryvnosti zde
mohou dosahnout lidny, napft.: opletnik plotni (Calystegia sepium). Bohata je pak
rozvolnéna vegetace, nalézt zde miizeme byliny nizsiho vzristu jako Equisetum
fluviatile a Sparganium spp., na kratkodobé vysychajicich mistech svétlomilné
bahenni byliny Alisma plantago-aquatica a Butomus umbellatus, obnazena rybni¢ni
dna poritstaji jednoleté druhy Eleocharis ovata a Peplis portula. Z hlediska vegetace
se navrhuje management udrZovani vysoké hladiny podzemni vody nebo zajiSténi
pravidelnych zaplav (fizené povodnovani) v aluvidlnich Uzemich, u rybnikd

obcasné ponechani porostli po jeden rok na nizké hladiné vody, kdy takto
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obnazZeny substrat umozni vykliceni semen, pii vyhrnovani bahna v chovnych

rybnicich je vhodné ponechat ¢ast porosti nevyhrnutych.

2.2.2 M1.2 Slanomilné rakosiny a ostficové porosty

Jedna se casto o nezapojené rakosiny a porosty vysokych ostfic. Byvaji
nékolikavrstevné (dvou az trivrstevné), horni vrstvu tvofi dominanty
(Bolboschoenus koshewnikowii, B. maritimus, Carex acuta, C. disticha, Phragmites
australis a Schoenoplectus tabernaemontani), v niz$ich vrstvach nalezneme razné
mokradni a ruderalni druhy. Uplatiiuje se zde vyznamna diagnosticka skupina
druhii, snasejici mirné zasoleni pidy, pro priklad Aster tripolium subsp.
pannonicus, Carex melanostachya, Carex otrubae, Cirsium brachycephalum,
Eleocharis uniglumis, Juncus gerardii, Melilotus macrorrhiza aj. v nékterych
piipadech byva pritomno i mechové patro a v porostech mélkych vod se mohou
vyskytovat i vodni rostliny v€etné paroznatek. Jako management je zde zvoleno

udrzovani vysky hladiny podzemni vody.

2.2.3 M1.4 Ri¢ni rdkosiny

Vyskytuji se predevsim podél stiedné velkych vodnich toki, druhové pievliada
vegetace s chrastici rdkosovitou (Phalaris arundinacea) nebo ostrici Buekovou
(Carex buekii). Jedna se o vyssi porosty ¢astecné, i plné zapojené, avSak na mistech
podél toki, které jsou mechanicky naruSovany, se mohou vyskytovat i nizsi
porosty, Ci pouze jejich fragmenty. Uplatnuji se zde vzriistové mohutné byliny
predevSim Barbarea vulgaris, Chaerophyllum hirsutum, Mentha longifolia, Petasites
hybridus a Rumex aquaticus. V méné zapojenych porostech Ize nalézt i jednoletky
druhy rodl Bidens, Epilobium a Persicaria ale i dal$i bazinné rostliny Alisma
plantago-aquatica, Oenanthe aquatica a Rorippa amphibia. Navrhovanym
managementem je celkova revitalizace fi¢nich systémi (Chytry et al. 2001).

Rékosiny taktéz predstavuji dtlezity zdroj potravy a ukryti pro mnohé
ZivoCichy. Na porosty jsou vazani predevSim mnozi vodni ptaci, dominujicimi
druhy vazanymi na rakosiny jsou pro uvedeni rakosnik obecny (Acrocephalus
scirpaceus), cvrcilka slavikova (Locustella luscinioides), motak pochop (Circus
aeruginosus) nebo chrastal vodni (Rallus aquaticus) a mnozi dalS$i. Dale zde

muzeme sledovat mnohé druhy obojzivelnikd, ¢i malych savci, kterymi jsou napft.
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rejscec vodni (Neomys fodiens), myska drobna (Micromys minutus) nebo hrabos
mokradni (Microtus agrestis). Vyskytuje se zde ale predevSim velké mnoZstvi
zastupcli bezobratlych Zivocichti, jako jsou vazky, motyli, pavouci, ale i fada
broukd, zastupcli dvoukiidlého hmyzu (Diptera), ¢i zajmové skupiny blanokridlych

(Hymenoptera).
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2.3 Zivotichové obyvajici rakosiny

Podle van der Toorna and Mooka (1982) miiZzeme Zivocichy obyvajici rakosové
porosty rozdélit podle rozsahu a zplisobu poskozovani rostlin. Vzhledem k nizkym
populacim a zplsobu pfijimani potravy prevdazné mnoZstvi druhl rostliny prilis
neposkozuje. Do této kategorie miZeme zaradit napf. larvy no¢nich motyld, které
se zivi na cepelich listl, hmyz minujici na listech nebo halkotvorné musky,
vytvarejici z vnitini strany dutych stébel malé halky. Naopak do skupiny Zivocichij,
ktet{ zplisobuji vyrazné poskozeni na rostlinach a vyjimecné i na celych zejména
ridkych rakosovych porostech, radime rizné druhy bezobratlych, ale i savcl a
ptakd. Do této skupiny patii napt. larva travarika Chilo phragmitellus, navrtavajici
stébla rakosu, no¢ni motyli Arenostola phragmitidis, Archanara geminipuncta, A.
dissoluta, Rhizedra lutosa a halkotvorny hmyz napt. Therismoptes arundinis a
Lipara lucens.

Naopak Tscharntke (1992) rozdéluje hmyz, vyuzivajici stébla rakosu, do dvou
skupin na primarni uto¢niky, kterymi jsou herbivori vyuzivajici stébla a na
sekundarni uto¢niky, kam radime fytofagni i saprofagni hmyz, ktery je zavisly na
poskozovani stébel primarnimi atoc¢niky.

Primarni Uto¢niky miiZzeme déle rozdélit na hmyz napadajici vzrostny vrchol
rakosovych stébel, kam radime druhy Lipara lucens,Lipara rufitarsis, Lipara
pullitarsis, Lipara similis, Archanara geminipuncta a Platycephala planifrons. Dale
hmyz napadajici apikalni internodia napft. Giraudiella inclusa, Lasioptera flexuosa,
hmyz napadajici stiedni internodia napft. Lasioptera hungarica, Chilo phragmitellus,
Tetramesa phragmitis, Thrypticus smaragdinus, nebo hmyz napadajici bazalni
internodia nap¥. Chilo phragmitellus, Giraudiella inclusa, Chaetococcus phragmitidis,
Ci Schizophora spp.

Sekundarni dtocniky lze nasledné délit na larvy Zijici mezi vadnoucimi listy
poskozenych stébel pro priklad Asynapta phragmitis, Anthomyza collini,
Microlepidoptera gen. sp., €i druhy z Celedi Chloropidae. Dalsi druhy jsou zavislé na
postrannich vyhoncich jako zdrojich potravy; napt. Lasioptera arundinis,
Stenotarsonemus phragmitidis, Tetramesa phragmitis. Radime sem i saprofagni
druhy, zZivici se trusem primarnich uUto¢nikl, kam spadaji dalsi zastupci celedi

Chloropidae. V neposledni radé sem patii pro nas vyznamné druhy vos a vcel,
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vyuzivajici prazdné halky nebo zlamana stébla pro hnizdéni Pemphredon fabricii,
Hylaeus pectoralis, Trypoxylon spp., Passaloecus clypealis).

V oblasti stfedni Evropy bylo nalezeno 21 druhi endofagnich herbivornich
Clenovct, ktefi se zivi na stéblech nebo oddencich rakosu obecného. VSechny tyto
druhy hmyzu maji velky vliv na morfologii stébla. Zelenusky druht Lipara similis a
L. pullitarsis patfi k nejhojnéjSim herbivornim druhlim, avSak nezplsobuji
vyznamnou redukci biomasy. Naproti tomu druh Platycephala planifrons vyrazné
redukuje nadzemni biomasu rostliny (Schwarzlander a Hafliger 2000).

Dle Schwarzlindera a Hafligera (2000) Ize druhy vyskytujici se v rakosinach
rozdélit do péti skupin, a to na dvoukridly hmyz na stéblech rakosu (Diptera,
Chloropidae); napft. Platycephala planifrons, Lipara lucens, L. rufitarsis, L. pullitarsis,
L. similis. Nasledné na halkotvorny dvoukridly hmyz (Diptera, Cecidomyiidae);
napt. Giraudiella inclusa, Lasioptera hungarica, L. arundinis, Microlasioptera
flexuosa, mlry minujici na stéblech (Lepidoptera, Noctuidae); napf. Archanara
geminipuncta, A. dissoluta, A. neurica, Arenostola phragmitidis. Dal$i skupinou jsou
motyli minujici na stéblech anebo na oddencich (Lepidoptera, Noctuidae,
Pyralidae, Cossidae); napt. Rhizedra lutosa, Phragmataecia castaneae, Chilo
phragmitella, Schoenobius gigantella. Ostatni druhy reprezentuje napt. Donacia
claviceps, Thrypticus smaragdinus, Tetramesa phragmitis Ci Stenotarsonemus

phragmitidis.
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2.4 Blanokridli (Hymenoptera)
2.4.1 Binomie

Zastupci radu blanokridli jsou v podstaté vSudypritomni na celém svété, kdy
u vodnich hostiteld se prizpisobily i docasnému pobytu ve vodé. Dospélci aktivuji
pres den, ¢i ptfi soumraku a Zivi se prevazné nektarem nebo medovici z kvéti,
ovSem patii sem i dravé druhy. Nejvyznamnéjsi roli blanokiidlych v ekosystému je
schopnost opylovani kvét(, typicka pro vcely, a sniZovani populacni hustoty jinych
bezobratlych, coZ je typické pro mnoho skupin parazitoidii. V ramci této prace je
studovana skupina Zahadlovi (Aculeata), ktera se déli na tri nadceledi zlaténky

(Chrysidoidea), vcely (Apoidea) a vosy (Vespoidea).

2.4.2 Halky

Dle Skuhravé & Skuhravého (2010) rozumime pod pojmem halky takzvané
novotvary na rostlinach, které vznikly jako reakce na halkotvorny organismus, kdy
dochazi ke zmnozeni a zvétSeni bunék rostlinnych pletiv, coZ je nasledek obranné
reakce samotné rostliny. Pozorovat je nasledné mutzeme jako zvlastni utvary na
vSech organech rostliny (listech, kvétech, stoncich aj.). Halky jsou nejvice viditelné
na listech stromi a kefl, predstavuji kulovité nebo zaSpicatélé utvary, rtizné
jamky, puchyrky atd., avSak nejcastéji se vyskytuji zejména u bylin.

Halkou (cecidium) oznacujeme utvary, které se odliSuji zejména prostorové a
tvarové od normalniho vzhledu a stylu riistu rostliny a vznikaji, jako odpovéd’ na
pritomnost ciztho organismu. Tehdy mluvime o vztahu mezi halkotvornym
organismem a hostitelskou rostlinou. Halkotvorné organismy miZeme nalézt u
hlistic, roztocd, vinovnikd, hmyzu, ale i hub, bakterii a virti (Novak et al. 1996-
2016).

Dle nalezi fosilii nejstarSich halek (starych i 250 milidni let) je zjevné, Ze se
jedna o velmi starou zivotni strategii, skupiny halkotvorného hmyzu pak mtzeme
nalézt na vSech kontinentech svéta (napft. kosmopolitni bejlomorku Mikiola fagi).
Halkotvorné organismy vyuzivaji halky jako ochranu pfred nepriznivymi vlivy
prostiredi nebo jako zdroj potravy. Tyto organismy podnécuji pomoci fytohormont
rostlinné bunky ke zvétSovani objemu. Hmyz si pro kladeni vajicek vybira

nejcastéji mladé rostliny, které jsou tvorené mékkym pletivem, a je moZzné se do
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nich snadnéji dostat pomoci kladélka. Kladeni vajicek probiha bud’ na povrch
rostliny, kdy se nasledné vylihlé larvicky samy prokousou dovniti stébla, ¢i pomoci
dlouhého kladélka primo do stébla. Uvniti halkové formace se nachazi mékké
pletivo, které slouZi jako potrava pro vyvijejici se larvu. Naopak na povrchu halky
se vytvari velmi tvrdé pletivo, které ma za ukol chranit larvu pred nevitanymi
predatory, popripadé i pred parazitoidy. Pro indukci rstu halky je stimulem
bud'to samotné kladeni, kdy samice halkotvorného hmyzu spolu s vajickem umisti
na rostlinu jiz zminéné fytohormony, které jsou zodpovédné pravé za abnormalni
rist rostliny, ¢i potravni aktivita larvy (Raman et al. 2005). Larvami je vyluCovana
kyselina indol-3-octova (IAA), coZ je rostlinny ristovy hormon, fazeny mezi auxiny
(Schaller 1969).

Kazdy halkotvorny organismus tvori tvarové i barevné specifické halky. Viibec
tzv. dubénky, které vytvari Zlabatka listova (Cynips quercusfolii), nebo Spicaté
Cervené formace na listech buku tvorené bejlomorkou bukovou, ¢i halky na listech
rize Sipkové, které vytvaii Zlabatka riizova (Diplolepis rosae); (Skuhrava &
Skuhravy 2010, Krizkova 2011).

Obecné odhadujeme, Ze priblizné je 13 000 druhi hmyzu z celého svéta
halkotvornych. V Evropé se halkotvorny hmyz vyskytuje mezi fady dvoukridlého
hmyzu (Diptera), blanokridlych (Hymenoptera), stejnokridlych (Homoptera),
brouktli (Coleoptera) a motyli (Lepidoptera). Jako nejznadméjsi mlizeme zminit
pilatku hal¢ivou (Pontania proxima), dutilku Sroubovitou (Pemphigus spyrothecae),
nebo mSici révokaze (Viteus vitifoliae), pachajici ploSné Skody na vinicich. Z fadu
dvoukridli (Diptera) pak naleZi k halkotvornym organismim zastupci tii Celedi,
bejlomorkoviti (Cecidomyiidae), vrtuloviti (Tephritidae) a zelenuSkoviti
(Chloropidae). Celed’ Chloropidae zastupuje 205 druht v Ceské republice, z nich je
ale pouze 80 druht halkotvornych. Uvést mizZeme pravé druhy rodu Lipara, patiici
do celedi Chloropidae, jejichZ opusténé halky mohou dale vyuzivat jini Zivocichové,
predevSim pak zastupci dalSich Ffadi hmyzu (Skuhravd & Skuhravy 2010,
Heneberg et al. 2014, Bogusch et al. 2016).
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2.5 Zelenuskoviti (Chloropidae)

Dospélci zelenuSek jsou malé az stredné velké vzhledové ,typické mouchy”
s kompaktnim dlouhym télem, Sirokou hlavou a hlubokym hrudnikem. Zadecek je
zploStély a nohy jsou kratké, Siroka kridla prekryvaji v klidovém stavu zadecek.
Barva téla je variabilni od cerné pres Zlutou cervenou az zelenou, ¢asto s Cernymi,
nebo Cervenymi pruhy, pripadné jinymi znaky. Télo miliZze byt pokryto chlupy
(setami).

Dospélci se vyskytuji na otevienych stanovistich, jakymi jsou louky, paseky,
mokrady, aj. Spatfit je miliZeme nejcastéji na stoncich, ¢i listech rostlin. Potrava
dospélcti je kviili stavbé sosaku kapalna, Zivi se predevsim sekrety a medovici ze
stonkil a listli, nékteri taktéz prijimaji stavy z plodl. Podle druhu hibernace se
rozdéluji na druhy, u nichZ prezimuji dospélci a na druhy u kterych prezimuje
larva, nebo obCas prepupa, ¢i puparium. Tato larva prezimuje ve vyhoncich,
semenech, ¢i v halkach.

Nedavné studie prinesly zjisténi, Ze mnoho druhi je hojnych i v lesich, kde jsou
zapojené do rozkladnych procest tlejictho dieva a hub. VétSina larev asociuje na
monokulturach celedi Poaceae, Cyperaceae, Juncaceae a nékolika dalSich, kteri se
zivi jako konzumenti rostlin a detritu. U nékterych druhti larev byly ve slinnych
zlazach a dalSich orgdnech nalezeny symbiotické bakterie, podilejici se na traveni
rostlinnych tkani. Mnoho bakterif je taktéZ soucasti mikroflory vajicek, larev, ale i
dospélct. Chloropidae hraji zjevnou roli v potravnich zdrojich pro mnohé parazity
a parazitoidy Celedi blanokiidlych (Hymenoptera), nékterych parazitickych hlistic
a hub. Dospéli jedinci i larvy jsou taktéZ kotisti jiZ zminénych blanokridlych, ale
také dvoukridlych (Diptera) a mnohych hmyzoZravych ptadkd (Nartshuk &
Andersson 2013).

Pro nas vyzkum byl stéZejni pravé rod Lipara z celedi Chloropidae, jehoZ staré
doutnikovité halky byvaji pouZivany nékterymi vosami a vcelami pro hnizdéni.
Druhy rodu Lipara jsou typicti rakosovi specialisté, na naSem uzemi se vyskytuji
¢tyri monofagni a zarovett monocyklické druhy rodu Lipara. Radime sem druhy
Lipara lucens, Lipara pullitaris, Lipara rufitarsis a Lipara similis. Larvalni vyvoj rodu
Lipara probiha v halkach na stoncich rdkosu obecného (Phragmites australis).

Samice rodu Lipara kladou vajicka na povrch rakosovych vyhonkd, nasledné se
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larvy prvniho instaru prokousavaji tkani rostliny, kdy se Zivi mladymi listy.

Nasledné dochazi k vytvoreni samotné halky (Heneberg et al. 2014).

2.5.1 Morfologie larev rodu Lipara

Larvy rodu Lipara jsou cylindricky prodlouZené, jsou 6 - 10 mm dlouhé,
v nejSirsi oblasti maji 2-3 mm, obecné je télo larvy bilé nebo nazloutlé. Jeden, ¢i tri
hrudni segmenty jsou ¢erné a sklerotizované na hrbetni strané. Na oblicejové
masce se nachézi tykadla tvofena dvéma segmenty. Celistni makadla obklopuje
sklerotizovany pulkruh. Kusadla maji pridatné zuby, které jsou usporadany do
dvou rad. Malé papily a spikuly jsou pritomny na hrudni a zadeckové casti téla

(Nartshuk & Andersson 2013).

Obr. ¢. 1, 2 : Dospélec druhu Lipara lucens. Dostupné: https://diptera.info

2.5.2 Lipara lucens Meigen, 1830

Jedna se o dlouhy robustni druh, nejvétsi rodu Lipara a zaroven celé celedi
Chloropidae v Palearktické oblasti, dosahuje délky téla 5,5 aZz 8 mm. Télo je
pokryté dlouhymi naZloutlymi chlupy, které jsou na Stitu (scutum) usporadany
v zfetelnych pruzich. Bazalni segmenty tykadel jsou taktéZ nazloutlé. ObliCejova
Cast je pomérné Siroka, pleura je hrubé zvrasnénd, nohy jsou tmavé.

V pribéhu roku se vyskytuje pouze jedna generace jedincd, larvy pirezimuji
uvnitt halek. Dospélci se zac¢inaji objevovat od konce kvétna do pocatku cervna na
rostlindch radkosu obecného (Phragmites australis), a to prevazné na optimalné

vyvinutych stéblech rostoucich na suchych mistech (Nartshuk & Andersson 2013).

Vybira si spiSe silnéjsi stonky rakosu, s siti baze vice, nez 4 mm (Hafliger 2007).
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Dospélci se nasledné dorozumivaji pomoci vibraci a zvukt, produkovanych obéma
pohlavimi. Casné vylihlé sami¢ky jiZz nesou zrala vajitka a mohou se ihned pafit.
Vajicka jsou nasledné nakladena na riistové vrcholy stonkid ¢i na povrch listd
rakosu. Po vylihnuti postupuje larva nahoru, kde vstupuje dovnitt pod okrajem
listové pochvy a prokusuje si cestu skrz svinuté listy, dokud nedosahne rtstového
vrcholu. ByloZravé larvy poté produkuji silnou doutnikovitou, ¢i bodcovitou halku
na vrcholu vyhonku v diisledku poskozeni funkce meristémul. Formovani samotné
halky zacina ihned, jakmile se larva za¢ne krmit uvnitt vznikajici halky (Nartshuk
& Andersson 2013). Ve stadiu riistu halky je redukovano prodluzovani internodif
rakosu, halky druhu Lipara lucens maji vice, nez sedm téchto zkracenych internodii
a kazdé nasledujici internodium je dvakrat az trikrat silnéjsi, nez predeslé
(Haffliger 2007).

Vnitiek parenchymatické drené halky slouZi jako vyZivovaci tkan. Tkan v misté
tvorby halky zvétsi svilij primér vice nez trikrat. KdyZ je halka hotovj, larva se
prokouse rlistovym bodem, kde otevie komoru halky a konzumuje vyZivovaci tkan.
Ihned poté vznika extrémné tvrda halka, ktera je vysledkem sklerenchymatického
procesu. Na konci léta plné vyvinuté larvy prechazi do diapauzy (Nartshuk &
Andersson 2013).

Obr. ¢. 3, 4, 5: Halky druhu Lipara lucens. Vpravo rozttizena halka s krmici se larvou L.

lucens. Dostupné: http://www.cabi.org/phragmites/key_online.html
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2.5.3 Lipara pullitarsis Doskocil & Chvala, 1971

Jde o tmavy, leskly a robustni druh, ktery je vSak zretelné mensi, nez predchozi
druh L. Iucens. Dosahuje délky jen 3,5 az 5 mm. Stit (scutum) je pravidelné husté
porostly Zlutavymi setami. Tykadla jsou prevazné Cerna, bazalni segmenty vSak
mohou byt hnédé. Oblicejova maska je Sirsi, nezZ u predchoziho druhu. Nohy jsou
Cerné se Zlutou bazi chodidel.

Co se vyskytu tyce, Lipara pullitarsis vyhledava spiSe podmacené rakosiny
(Dely-Draskovits 1994). Larvy jsou fytofagni, produkuje vrcholové halky na
stéblech rakosu (Phragmites australis). Tvori menSi halky neZ L. lucens, kdy je v
jedné halce zpravidla pouze jedna larva (Kubik 2006). Tyto halky jsou mékké a
neobsahuji tvrdou komoru halky. Samice obecné preferuji uzsi stonky hostitelské

rostliny (Nartshuk & Andersson 2013).

Obr. ¢ 6: Halky rodu Lipara pullitarsis. Dostupné:
http://www.cabi.org/phragmites/key_online.html
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2.5.4 Lipara rufitarsis Loew, 1858

Opét leskly a robustni druh, ktery je mensi, nez druh L. lucens, dosahuje délky
3,5 az 5 mm. Stit (scutum) je pravidelné husté porostly bélavymi setami, které
nejsou uspoi-adany do pruh, jako je tomu u druhu L. lucens. Tykadla jsou prevazné
Zluta, bazalni segmenty mohou byt zbarvené hnédé. Oblicejova maska je uzsi, nez u
druhu L. lucens. Nohy jsou Cerné s jasné Zlutymi chodidly.

Larvy jsou opét fytofagni a produkuji taktéz halky na vrcholcich stébel rakosu
obecného. VétSinou byvaji halky uZsi, neZ u druhu Lipara lucens, avsak mnohdy
jsou na prvni pohled k nerozeznani (Nartshuk & Andersson 2013). Lipara rufitarsis
je vzacnéjsim druhem a uprednostnuje prevazné sussi lokality (Dely-Draskovits

1994).

Obr. ¢. 7: Halky rodu Lipara rufitarsis. Dostupné:

http://www.cabi.org/phragmites/key_online.html
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2.5.5 Lipara similis Schiner, 1854

Z vyse zminénych se jednd o nejmensi druh, ktery méri 3,3 az 4,6 mm. Chlupy
jsou bélavé az stribrité Sedé a jsou zietelné usporadany do podlouhlych pruhg,
¢imzZ vytvari ryhovany vzhled. Obli¢ejova maska je Siroka, tykadla maji nazloutlou
barvu.

Larva je stejné tak, jako tomu bylo u predchozich zastupci stihla, mlécné bil3,
avSak s Cernymi konci. Jako jedina larva z rodu je zretelné sklerotizovana na obou
stranach. Halky tohoto druhu nejsou ztlustlé, proto jsou nejmensi a nejméné
napadné (Chvala et al. 1974). Lipara similis vyhledava spiSe stanovisté, s vyssi

hladinou vody (Dely-Draskovits 1994).

Obr. c. 8: Halky rodu Lipara similis. Dostupné:
http://www.cabi.org/phragmites/key_online.html
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2.6 Druhy blanokridlych hnizdici v rakosovych halkach
2.6.1 Pemphredon fabricii Miiller, 1911

Tento druh byl dlouhou dobu uvadén jako synonymum k P. lethifer (Vepiek &
Straka 2007). Pempherdon fabricii, neboli Ceskym nazvem stopcik rakosni je
stredné velky druh 5 az 8,5 mm dlouhy, patfici do ¢eledi kutikoviti (Crabronidae).
Jedna se o tmavé zbarveny druh se zretelné hranatou hlavou, predni kiidla maji
dvé vietenni zilky, zadecek je stopkaty a hrud’ zietelné husté teckovana (Macek et
al. 2010). Zajimava je pritomnost charakteristickych drapkli, spojena se
specializaci na hnizdéni v rakosovych stéblech, ktera je specifickou adaptaci tohoto
druhu, stejné jako jinych rakosovych blanokiidlych (Smissen 2003).

Jedna se o hojny druh v Ceské republice, aviak pouze na moktadnich lokalitach,
kde hnizdi v halkach zelenusek Lipara lucens, Ci ve starych stéblech rakosu. Tento
zaklada i 3 aZ 4 hnizda nejcastéji s 6 az 12 plodovymi komtrkami (Macek et al.
2010). Dle Bogusche et al. (2015) jsou tyto komiirky od sebe oddéleny pirepazkami
tmavé barvy, které jsou sloZené z neidentifikovaného materialu, ktery by mohly
predstavovat tekuté vykaly a larvalni mazivo smichané s hedvabim. Jednotlivé
komiirky jsou zdsobeny msSicemi ochromenymi Zihadlem, nebo stiskem hlavy
kusadly. Béhem zasobovacich letd nezakryvaji hnizda, vajicka nakladou az po
uplném zasobeni komirky. Dospélci taktéz Casto nabodavaji mSice a olizuji z ran
prystici krmomizu pro svou potiebu. Letova perioda je od kvétna do srpna (Macek
et al. 2010). Délka plodovych bunék je priblizné 7,9 mm. Maturni larva je dlouha
oranzova ¢i zabarvena do &ervena. Zluté a oranzové larvy maji ¢asto prvni
segmenty téla bilé. Integument je hladky s nékolika sétami na hibeté télnich

segmentil (Bogusch et al. 2015).
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Obr. €. 9: Dospélec druhu Pemphredon fabricii. Dostupné: http://www.biolib.cz
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2.6.2 Trypoxylon deceptorium Antropov, 1991

Dievovrtka rakosni (Trypoxylon deceptorium) je 5,5 az 9,5 mm dlouhy druh
z Celedi kutikoviti (Crabronidae). Té€lo i nohy jsou ¢erné, stihlé a zadecek je taktéz
velice Stihly, ¢imzZ se 1isi od dalSich druhii rodu Trypoxylon. Vnitini okraj oci je
vykrojeny. Prvni tergit je vice neZ trikrat delSi, nez je Siroky.

Jedna se o hojny druh vyskytujici se vnizSich polohach na moktadnich
lokalitach. Letova perioda je od kvétna do zari. Obyva velice rozmanité biotopy,
kdy si hnizda zaklada v dutych lodyhach, ostruZinikovych prutech, slaméné a
rakosové stresni krytiné, opusSténych chodbach dievnich broukii a také
vrakosovych halkdch rodu Lipara. Na vhodnych stanoviStich mlze vytvaret
agregace svice druhy soucasné, Casto ndasilné ovlada jiZ obsazené hnizdo, do
kterého naklade sviij plod, z tohoto diivodu nékdy samci hlidaji hnizdo po dobu
nepritomnosti samice. Hnizda mohou obsahovat az 9 plodovych komtrek, které
jsou oddéleny prepazkami. Kazda tato komitrka je zasobena az padesati kusy
ochromenych pavoukli, po shromazdéni potravy naklade samice vajicko na
zadecCek pavouka a hnizdo zazdi smési jil4, kterd nasledné ztvrdne. Nasledny
larvalni vyvoj je kratky, trva 5 az 7 dni, dospéla larva si spiada v komiirce svétle
hnédy netransparentni kokon s lesklym povrchem (Macek et al. 2010).

Samice, které se jako dospélci zivi nektarem z kvétd, preferuji halky s priimérem
5 az 14,5 mm, které se nalézaji na rakosovych stoncich o priiméru priblizné od 4 az
5,5 mm. Pocet plodovych komirek vijedné halce byva zpravidla jedna az dve,
nalézt Ize i hnizda o Sesti a vice komtrek. Burky jsou dlouhé ptiblizné 8,3 mm.
Larva je bilé aZ bledé Zluté barvy, dlouhd je priblizné 5,5 mm a ma tvar nedokonale
valcovity. Integument je velmi tenky a hladky pouze s nékolika setami na hibeté

(Bogusch etal. 2015).
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Obr. €. 10: Dospélec druhu Trypoxylon deceptorium. Dostupné: http://www.biolib.cz

2.6.3 Hylaeus pectoralis Forster, 1871

Maskonoska rakosni (Hylaeus pectoralis) je bioindikatné vyznamny
hygrotermofilni druh razeny do Celedi hedvabnicoviti (Colletidae). Dle Farkace et
al. (2005) radime tento druh podle Cerveného seznamu ohroZenych druht Ceské
republiky mezi druhy kriticky ohrozené (CR). Délka téla se pohybuje od 5, 5 aZ 8
mm a typickym znakem tohoto druhu je hrubé jamkovity stfredobod. Maska samice
se vyznacuje trojuhlymi Zlutymi skvrnami, zatimco maska samce je syté Zluta,
tykadla jsou Cernd s utlymi nasadci, tegrity jsou bez tiasni. Jedna se o polylekticky
druh, pylova zrna zachycena na prednich nohou vycesavaji specialnim hiebinkem
na vnéjsi sanici Celisti a nasledné je polykaji do volete, kde je misi s nektarem. Tuto
tekutou smés pak vyvrhuji do pripravenych plodovych komirek, kdy kladou
vajicko na povrch této smési.

Obyva rozmanité stiidavé suché az vlhké biotopy, napf. oteviené mokrady,
rakosiny, slaniska v teplych oblastech, avSak hnizdi témér vyhradné v halkach
zelenusky Lipara lucens. Letova perioda je od Cervna do zari (Macek et al. 2010).

Samice si vybira halky s primérem od 5 do 9,5 mm na rakosovych stoncich s
primérem vétsSim nez 6 mm. Délka plodovych komtrek se pohybuje okolo 7,8 mm,
v jedné halce jich mize byt od 1 az 5. Okolo téchto jednotlivych bunék se nachazi
vrstva charakteristické latky, ktera se typové podoba celofanu. Té€lo larvy je bilé
dlouhé priblizné 7,3 mm a ma vietenovity tvar. Integument je hladky pouze s

nékolika setami. (Else 1995, 2012, Bogusch et al. 2015).
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Obr. ¢. 11: Dospélec druhu Hylaeus pectoralis. Dostupné: http://www.biolib.cz

2.6.4 Hoplitis leucomelana Kirby, 1802

Zednice jetelova (Hoplitis leucomelana) je monovoltinni 6 az 8 mm dlouhy druh
s cernym Stihlym télem, na zade¢ku ma uzké svétlé pasky, z nichz jsou dvé predni
uprostied Uzce preruSené. Samice ma jemné vykrojeny celni Stitek a samec
zahnuty posledni tykadlovy clanek. Vyskytuje se u lesnich okraji, pasek, svétlin,
zahrad a rakosin. Jednd se o polylekticky druh, ktery 1étd na bobovité a
hluchavkovité rostliny. Hnizdi v suchych dutych lodyhach, ¢i prutech ket a bylin,
kde si samice pravé na téchto prutech s mékkou dreni vykusuje az 28 cm dlouhé
chodby s3 az 17 komiirkami uspordadanych vradé. Jednotlivé komirky jsou
oddéleny prepazkami z pasty zrozzvykanych listli, zbytek chodby vyplni smési
rostlinné diené, kaminki a zbytkl skeletl rtizného hmyzu. Letova perioda je od
cervna do srpna. TaktéZ si pro hnizdéni vybira halky od druhu L. lucens (Macek et
al. 2010).

Preferuje halky sprimérem halky 5 azZ 14,5 mm na rdkosovém stonku s
primérem mens$im nez 4 mm. V jedné halce se nachazi jedna az Ctyri plodové
buriky délky cca 8,2 mm. Larva je bilé barvy a méri priblizné 8,1 mm je robustni,
viretenovitého tvaru. Integument je pokryt mnoha setami. Larva je umisténa v

nahnédlém poloprihledném hedvabném kokonu. (Bogusch et al. 2015).
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Obr. ¢. 12: Dospélec druhu Hoplitis leucomelana. Dostupné: http://www.biolib.cz

2.6.5 Trichrysis cyanea Linnaeus, 1758

Zlaténka modra (Trichrysis cyanea) je 4 az 8 mm dlouhy zastupce celedi
zlaténkoviti (Chrysididae). Celé télo je kovové modré se zelenymi odlesky. Zadni
okraj tretiho zadeckového clanku je opatien tifemi zuby, prvni zadeckovy clanek
prizplisobivych zlatének, nalézt ji mizZeme i ve vysSsich polohach. Samice klade
vajicka do rozestavénych i uzavienych hnizd, kdy do jedné plodové komirky
byvaji nakladena 2 aZ 3 vajicka, nasledné vylihlé larvy se vzajemné napadaji, dokud
nezlstane jen jedna prezivsi larva, kterd poté odstrani hostitelské vajicko a zacne
poZzirat nahromadéné zasoby hmyzu, nebo pavoukt (Macek et al. 2010).

Télo larvy ma bilou barvu a je dlouhé pribliZzné 3,9 mm, je kratké a robustni.
Integumenty nejsou hladké, ale obsahuji mikrostruktury, sety se vyskytuji jen ve
velmi malém poctu (Bogusch et al. 2015).

Podminkou vybéru druhi, u kterych parazituje, je spolecna potrava, kterou jsou
pavouci, avSak byla nalezena i u druhd, vyuzZivajicich jinou potravu; napt. v

hnizdech P. fabricii (Bogusch et al. 2015, Parn et al. 2015).
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Obr. €. 13: Dospélec druhu Trichrysis cyanea. Dostupné: http://www.biolib.cz

2.6.6 Chrysis angustula Schenck, 1856

Zlaténka Uzka (Chrysis angustula) je 6 az 9 mm velky Stihly druh z Celedi
zlaténkoviti (Chrysididae). Hlava i hrud’ jsou zelenomodré aZ modré s ohnivé
zlatym aZ zlatocervenym zadeckem. T€lo je husté jemné teckované, apikalni okraj
tretiho tergitu se ¢tyfmi zuby. Jedna se o spiSe chladnomilny druh, hojny ve
strednich polohach (Macek et al. 2010). Podle Farkace et al. (2005) radime tento
druh do Cerveného seznamu ohroZenych druhii Ceské republiky - bezobratli jako
druh ohroZeny (EN).

Larvy druhu maji priblizné 5,92 mm dlouhé bilé, kratké a zavalité télo. Hlava je
kulata a dobre viditelna, mandibula obsahuje minimalné tfi zuby, kdy je apikalni

zub delSi a ostiejsi neZ ostatni zuby (Astapenkova et al. 2017).

Obr. €. 14: Dospélec druhu Chrysis angustula. Dostupné: http://www.biolib.cz
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2.6.7 Chrysis rutilans Olivier, 1790

Zlaténka blyskava je 5 aZ 9 mm dlouhy druh na spodni strané zlatozeleny az
zlatoc¢erveny, télo je jemné te¢kované. Jedna se o teplomilny druh v Ceské
republice pomérné vzacny (Macek et al. 2010).

Délka téchto larev se pohybuje okolo 5,72 mm. Larvy jsou bile zbarvené
robustni a kratké. Hlava larvy je velka a uzsi nez thorax. Mandibula nese pravé tri
zuby, které jsou na vnéjsi strané delSi a ostrejsi. Larva tohoto druhu ma posledni
abdominalni segment kratSi a uzSi neZ predchazejici ¢lanky, zaroven nejsou
dorzoventralné zploStélé, stejné, jako druhu predchazejiciho je taktéZ posledni
abdominalni segment opét kratsi a uzsi neZ ostatni segmenty (Astapenkova et al.

2017).

Obr. €. 15: Dospélec druhu Chrysis rutilans. Dostupné: http://www.biolib.cz

Dle Astapenkové et al. (2017) mlizeme zminit jeSté dalsi zastupce Zahadlovych
blanokridlych, ktefi se vyskytuji v halkach druhu Lipara lucens. Prvnim druhem je
Passaloecus clypealis. Larvy druhu Passaloecus clypealis jsou dlouhé ptiblizné 5,32
mm, zbarvené vétSinou svétle Zluté, ale nalézt mliZeme i jedince syté zluté az
okrové, télo je mirné dorzoventralné zplostélé. Hlava je pomérné velka zaoblenj,
Sirka odpovida S§iti téla. Dale uvadi druh Trypoxylon minus, télo tohoto druhu je
dlouhé ptiblizné 7,17 mm, barva je bila nebo svétle okrova. Cela larva je Stihla
protahla a dorzoventralné zplostéla. Mandibula je opatfena péti malymi zuby.
Zminit miZeme taktéz druh Hylaeus moricei, kdy se jedna o bilé ¢i bélavé larvy
mérici asi 5,46 mm. Télo je nepatrné dorzoventralné zplostélé, kdy je posledni
abdominalni segment kulaty. Mandibula nese jeden vétsi zub a osm malych zubi

na vnitrni strané.
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2.7 Charakteristika studovanych lokalit
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2.7.1 Prirodni pamatka Broumarské slatiny
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Obr. €. 17: Mapa s vyznacenim PP Broumarské slatiny. Dostupné: https://mapy.cz

Piirodni pamatka Broumarské slatiny o rozloze 1,69 ha se nachazi severné od
spojnice mésta Opocno a obce Semechnice v okrese Rychnov nad KnéZnou nad
zhlavi rybnika Broumar. Chranéné tizemi se nachazi v nadmorské vysSce 282 m. n.
m. a k jeho vyhlaseni doslo 5. 7. 1984. Predmétem ochrany stanovisté jsou slatinné
louky se vzacnymi a ohroZenymi druhy rostlin (pfedevsim vstavacovitymi), které
zustaly zachovany jako zbytek prirozenych lucnich porosti po velkoplo$Snych
melioracich v 80. letech 20. stoleti (Mikovcova, 2009). Jadro tzemi{ tvori 0,52 ha
velka bezlesd enkldva, tvorend slatinnou louckou a porosty vysokych ostfic. Ze
vSech stran na ni navazuji lesni porosty mokiadnich olsin a dubohabtin, okrajové
je zastoupen i jasanovo - olSovy luh. Mokradnimi olSinami prochdzi napifimeny
ptitok do rybnika Broumar.

V dobé navrhu uzemi na prirodni pamatku probihalo na rybniku Broumar
intenzivni rybni¢ni hospodatreni. V dobé vyhlaseni bylo zvlasté chranéné tzemi,
zejména louky mezi rybnikem Broumar a Semechnickym rybnikem ohroZeno
realizovanymi melioracnimi zasahy provadénymi na pozemcich
obhospodarovanych zemédélskym druZstvem. DalSim ohroZenim lokality se stalo
rozsahlé odbahnéni rybnika Broumar, které bylo realizovdno na podzim roku
1989. Pozdéji vSak bylo upusténo od uloZeni trvalé i docasné deponie vytéZeného

sedimentu na plochu prirodni pamatky a byl zde vylouc¢en pohyb téZebni techniky.
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Kolem rybnika Broumar mimo ZCHU vsak byly vytvoteny v diisledku odbahnéni
valy z vytéZeného sedimentu, ¢ast sedimentu byla uloZena ve formé ostrivki
primo v ploSe rybnika Broumar. Chranény prirodni vytvor Broumarské slatiny byl
v roce 1992 preveden do kategorie maloploSného chranéného tuzemi prirodni
pamatka. Primo v lokalité vSak neprobihala Zadna péce a lokalita znacné zarostla
rakosem a naletovymi drevinami. Nasledné byl v PP proveden prvni vyznamny
asanacni zasah, tj. vyrezani naletovych drevin. Od roku 2004 probihalo v lokalité
na zakladé managementu stanoveného Agenturou ochrany piirody a krajiny CR v
Pardubicich pravidelné koseni s posunem sec¢i a uklid sklizené hmoty na okraj
lokality. Zaroven byly na louce ponechavany nepokosené plochy pro dokonceni
vyvoje hmyzu vazaného na Zivné rostliny. V neposledni radé doslo k pouziti tézké
techniky, ¢imZ na celé plose vznikla husta sit’ vyjetych koleji po traktorech a dalsi
tézké technice, ktera vytvorila mozaiku plosek s riznym stupném zamokieni.
Pravidelny monitoring stavu populace hlizovce Loeselova (Liparis loeselii) a
dalSich zvlasté chranénych druhl rostlin dokazoval uspésnost realizovanych
Fizenych zasahl. V poslednim desetileti vSak, navzdory peclivé provadénému
managementu, doSlo k velkému tbytku aZ vymizeni hlavniho predmétu ochrany
hlizovce Loeselova. Hlavni pri¢inou vymizeni se zda byt zména vodniho reZimu na
lokalité, postupné vysouseni a pokles hladiny spodni vody (ReSlova 2016).

JelikozZ pribliZzné polovinu plochy zaujima mozaika slatinnych a bezkolencovych
luk, mtzeme zde nalézt velké mnozstvi zajimavych druht rostlin jako napft. ostiice
Davallova (Carex Davalliana), hlizovec Loeseltv (Liparis loeselii), prstnatec pletovy
(Dactylorhiza incarnata), prstnatec majovy (Dactylorhiza majalis) a jejich kriZenec
Dactylorhiza x archensoniana.

Co se zivocichii tyce, probihal zde malakologicky vyzkum, v némz byl zjistén
vyskyt zajimavych druhii mékkysa, jakymi jsou vrkoc utly (Vertigo angustior),
ktery je v CR v soucasné dob& ohroZen ztratou vhodnych biotopt, tj.
odvodiiovanim a zarlstanim, vrko¢ mnohozuby (Vertigo antivertigo), v soucasné
dobé taktéZz ohrozZen ztratou vhodnych biotop(, nebo levotocka bazinna (Aplexa
hypnorum), holarkticky druh, v soucasnosti se vyskytujici roztrousené v nizinach a
strednich polohach. Jako dalsi druhy Zivocichii mizeme uvézt jestérku obecnou

(Lacerta vivipara), netopyra rezavého (Nyctalus notula), netopyra vecerniho
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(Eptesicus serotinus), netopyra vodniho (Myotis daubentonii) nebo Zluvu hajni

(Oriolus oriolus).

Obr. ¢. 18: Nahledové foto PP Broumarské slatiny. Autor: Pavlina Tauchmanova
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2.7.2 Prirodni rezervace Dubno
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Obr. €. 19: Mapa s vyznacenim PR Dubno. Dostupné: https://mapy.cz

Uzemi se nachadzi severné od prehradni nadrze Rozkos, piiblizné 2 km
severovychodné od Ceské Skalice. Vyméra rezervace je 86,19 ha a nadmotska
vyska se pohybuje v rozmezi 285 az 308 m n. m. Prirodni rezervace Dubno byla
vyhlasena v roce 1956.

Dle patrnych zemnich vall napii¢ vodoteci lze predpokladat, Ze prevaznou Cast
soucasné rozlohy lest prirodni rezervace v minulosti pokryvala vodni plocha. Ta
byla ovSem po Case zruSena a na ploSe byla zaloZena oplocena obora s ohradou pro
dobytek. V poloviné 18. stoleti zde byla zaloZena takzvana Dubenska baZantnice,
ktera byla v provozu az do roku 1945. Kvili chovu bazantl bylo izemi osazeno
predevSim dubovymi odrostky a smrkem ztepilym, které poskytovaly bazantim
potravu a ochranu pfi hnizdéni. Vysadba smrku byla nasStésti po reorganizaci
lesniho provozu zakazana.

Ptirodni rezervace Dubno je charakterizovdna jako vyznacny a na naSem dzemi
nejsevernéji poloZeny luzni haj s rybnikem i hnizdiStém vodniho ptactva. V planu
péce je navrzenym managementem zachovat jedinec¢ny charakter lokality,
struktury porostl se snahou zmlazovani porostu a redukci jasanu, dale ponechani
vybranych bezzasadovych porostii po celé ploSe do rozpadu spolu s udrzenim a
zlepSenim biodiverzity lucnich, vodnich, mokradnich a lesnich spolecenstev

(Zapletal et al. 2012).
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Z vyznamné flory zde nalezneme druhy prstnatec majovy (Dactylorhiza majalis),
prstnatec pletovy (D. incarnata), ostrice Davallova (Carex davalliana), krustik
bahenni (Epipactis palustris), hadilka obecna (Ophioglossum vulgatum), starcek
roketolisty (Senecio erucifolius), vemenik dvoulisty (Platanthera bifolia), upolin
nejvyssi (Trollius altissimus), zlutucha leskla (Thalictrum lucidum), bradacek
vejCity  (Listera ovata), vemenik zelenavy (Platanhtera chlorantha).
Charakteristickym prvkem hajt je jarni aspekt, ktery je i zde velice typicky, nalézt
tu mizeme prvosenku jarni (Primula veris), prvosenku vyssi (P. elatior), jaternik
trojlalocnaty (Hepatica nobilis), hrachor jarni (Lathyrus vernus). Co se kvetoucich
rostlin tyce, vletnich mésicich zde spatfime okrotici bilou (Cephalanthera
damasonium), lilii zlatohldvka (Lilium martagon), ¢i kruStik modrofialovy
(Epipactus purpurata).

K charakteristické fauné na této lokalité patii predevsSim ptactvo, a to i druhy
silné ohroZené, vyskytuje se zde Zluva hajni (Oriolus oriolus), v¢elojed lesni (Pernis
apivorus), tuhyk obecny (Lanius collurio), strakapoud prostiedni (Dendrocopos
medius), chiastal vodni (Rallus aquaticus), motdk pochop (Circus aeruginosus),
zluna Seda (Picus canus), lejsek bélokrky (Ficedula albicollis) Zluna zelena (Picus
viridis), datel Cerny (Dryocopus martius), hrdlicka divoka (Streptopelia turtur),
pustik obecny (Strix aluco), strakapoud maly (Dryocopus minor), rakosnik
prouzkovany (Acrocephalus schoenobaenus) nebo dlask tlustozoby (Coccothraustes
coccothraustes). Ze zastupci hmyzu mulzZeme uvést zastupce zejména broukd,
jakymi jsou kovarici Calambus bipustulatus a Ampedus erythrogonus, dale strevlici;
napr. strevlik kozity (Crabus coriaceus), strevlik zahradni (C. hortensis), strevlik
zrnity (C. granulatus), ¢i zastupce rohacovitych rohacek bukovy (Sinodendron
cylindricum). Dal$imi bezobratlymi jsou zastupci motyli: bélopasek dvourady
(Limenitis camilla), modrasek ockovany (Maculinea teleius), zdobenec zelenavy
(Gnorimus nobilis), mira blyskavka plicnikova (Atypha pulmonaris), pidalka
pid‘alicka bobulova (Eupithecia immundata). DalSimi zastupci jsou mékkysi,
nejvzacnéjSimi z nich je pak udolnicek ryhovany (Vallonia enniensis) a vlahovka

karpatska (Monachoides vicinus); (Vavienova 2015).
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Obr. ¢. 20: Nahledové foto PR Dubno. Autor: Pavlina Tauchmanova
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2.7.3 Prirodni pamatka Roudnicka a Datlik
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Obr. €. 21: Mapa s vyznacenim PP Roudnicka a Datlik. Dostupné: https://mapy.cz

Prirodni pamatka Roudnicka a Datlik o rozloze 29,72 ha leZi v nadmoiské vysce
cca 230 m v plochém uvalu jizné od Zamecku mezi zapadni ¢asti Nového Hradce
Kralové a Roudnickou. Datlik a Roudnicka jsou dvéma ze Ctyr prato¢nych rybniki
na potoce Biricka. Rybniky jsou obklopeny rakosinami a vlhkymi loukami, v
prostoru mezi nimi je z C¢asti uméle vysazeny remiz. Pod hrazi Datlika je
rozpadajici se soustava menSich sadkovych nadrzi. Rybniky a slatinné louky v
jejich okoli jsou bohatou botanickou lokalitou, zachovala se zde vodni a mokradni
spolecenstva, mozaiky bezkolencovych slatinnych a zraselinélych luk, rakosiny a
porosty vysokych ostfic s fadou chranénych a ohrozZenych druhi rostlin a
zivocCicht.

Chranéné uzemi bylo vyhlaSeno v roce 1988. V minulosti byly vSechny louky
pravidelné koseny, avsak v dobé vyhlaseni byly louky obhospodarovany pouze
obCasné a pozdéji obhospodaiovani lu¢nich porostli postupné zcela ustalo. To
vedlo kzaristani louky rdkosem Siticim se z litoradll rybnikii a zarlstanim
naletovymi drevinami. V nékterych castech lokality byly vysazeny geograficky
nepivodni dieviny, které se semeny Sirily do okoli, ¢imz vznikla monokultura
topolu kanadského €i remizy s monokulturami smrku.

Botanicka charakteristika tizemi je zde opravdu pestra, nalézt mizeme hned

nékolik ohrozenych a chranénych druhti rostlin kuprikladu cesnek hranaty
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(Allium angulosum), ostfici Davallovu (Carex davalliana), ostrici blesni (Carex
pulicaris), prstnatec majovy (Dactylorhiza majalis), Zebratku bahenni (Hottonia
palustris), bleduli jarni (Leucojum vernum), upolin nejvyssi (Trollius altissimus).
Diky rozriiznénosti prirodnich spolecenstev je lokalita bohatd predevsim
z hlediska vyskytu vzacnych a ohroZenych druhli Zivocichli, jako jsou napf.
chrastal kropenaty (Porzana porzana) motak pilich (Circus cyanos), chrastal vodni
(Rallus aquaticus), 1zicak pestry (Anas clypeata), vyr velky (Bufo bufo), motak
pochop (Circus aeruginosus), potapka rohac (Podiceps cristatus), potapka mala
(Tachybaptus ruficollis), moudivlacek luzni (Remiz pendulinus). Dale nechybi pestra
smésice obojzivelnikd a ryb vazanych na vodni spolecenstva rak ricni (Astacus
astacus), piskor pruhovany (Misgurnus fotilis), blatnice skvrnita (Pelobates fuscus),
skokan skrehotavy (Pelophylax ridibundus), skokan zeleny (Pelophylax esculentus),
rosnicka zelena (Hyla arborea), ¢olek horsky (Ichthyosaura alpestris), colek obecny
(Lissotriton vulgaris), slepyS kirehky (Anguis fragilis), jeStérka obecnad (Lacerta
agilis), jeStérka Zivoroda (Zootoca vivipara) nebo uzovka obojkova (Natrix natrix).
Zajimavé jsou i nalezy entomologické. Ze zastupcli motyli miZeme jmenovat
druhy, jako je srpoktidlec olSovy (Drepana curvatula), prastevnik Thumatha senex,
nebo prastevnik Pelosia muscerda, ktefi zde byly sledovani pravidelné.
NejpozoruhodnéjSim nalezem je teplomilny stepni druh Eupithecia millefoliata
z Celedi pid'alkovitych. Dale se zde vyskytuje fada vzacnych nebo bioindika¢né
vyznamnych druhi ¢eledi mtrovitych: Macrochilo cribrumalis, Simyra albovenosa,
Oligia versicolor, Archanara dissoluta, Leucania obsoleta a Mythimna impura (Mikat
et al. 2003). TaktéZ z fadu broukd je zde zaznamenano nékolik vyznamnych druhi,
napt. vzacny krasec Poecilonota dives, nebo velmi vzacny teplomilny nocni druh

tesatika Axinopalpis gracilis.
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Obr. ¢. 22: Nahledové foto PP Roudnic¢ka a Datlik. Autor: Pavlina Tauchmanova
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2.7.4 Narodni prirodni pamatka Bohdanecsky rybnik
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Obr. €. 23: Mapa s vyznacenim PP Bohdanecsky rybnik. Dostupné: https://mapy.cz

Bohdanecsky rybnik se nachazi na severozapadnim okraji mésta Lazné
Bohdane¢ a predstavuje zlomek velkolepé soustavy 300 rybniki na Pardubicku
zaloZenych pocatkem 16. stoleti, které jsou napajeny Opatovickym kanalem. Volna
hladina ma rozlohu 85 ha, brehova linie je velmi ¢lenita s bohatym zastoupenim
rakosin a nékolika ostrovy. V blizkém okoli rybnika se nachazeji vlhké louky, lesy a
pole. Zvlastni ochrana se datuje od roku 1951, kdy byly rybnik, ptilehlé vlhké
louky, bazinné olSiny, vrbiny a rozsdhlé rdkosiny vyhldSeny statni prirodni
rezervaci.

Predmétem ochrany byla jeji ornitologicka vyznamnost, zejména diky hojnému
vyskytu bahnakl (Kopecka & Zarubova-Prausova 2000). V roce 1992 bylo Gzemi
prevedeno do kategorie narodni prirodni rezervace. Stavajici chranéné tuzemi ma
vyméru 248,86 ha a nachazi se v nadmorské vySce 220 m n. m. Hranice prirodni
rezervace vcetné ochranného pasma je shodna s Ptaci oblasti Bohdanecsky rybnik,
ktera byla zrizena k ochrané chrastala kropenatého (Porzana porzana) v roce
2004. Uzemi je navrZeno do seznamu evropsky vyznamnych lokalit pro vyskyt
druhii kunka ohnivd (Bombina bombina), modrasek bahenni (Maculinea
nausithous), modrasek ockovany (Maculinea teleius)avazka jasnoskvrnna

(Leucorrhinia pectoralis).
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Vlivem toho, Ze v minulosti nebyly naplanovany zadné rizené zasahy, doslo
k degradaci ptivodniho fenoménu tzemi. Navic doslo vlivem samovolného vyvoje
bez pravidelnych zasahl clovékem (koseni, seceni, odstrafiovani naletu)
k postupnému zazemiiovani, zartGstani ploch rdkosem a naletovymi dievinami.
Negativni vliv zde mélo i provozovani chovu vodni driibeze, intenzifika¢ni chov
ryb, ktery vedl ke zvySeni trofie prostredi, a neSetrna myslivost. S touto devastaci
souvisela i ruderalizace Uzemi, které je v tésném kontaktu s intravilany obci, ornou
plidou, komunikacemi a zemédélskymi objekty. Kvili témto vliviim druhova
diverzita NPR znacné poklesla, ovlivnény byly i lucni ekosystémy, které kviili
zfizeni odvodiiovacich kanali témér chybi. Od roku 1993 probihaji na tGzemi
realizace managementovych opatieni, které byly navrZzeny pro rekultivaci celé
oblasti rezervace. Probiha zde pravidelné koseni rakosin a luk dvakrat ro¢né, byla
pokacena alej neplivodniho topolu kanadského a naletové dieviny jsou priibézné
likvidovany. Dalsim krokem bylo vybudovani soustavy 12 tini v severozapadni
zatoce BohdanecCského rybnika vroce 1999, zaroven zacaly byt obnovovany
podmacené ostiicové louky (jednorazové pojezdéni tézkou mechanizaci, koseni a
odstranovani biomasy). Dale byl vybudovan ostriivek a mél¢iny pro obnovu
mokrych rakosin (Prausova 2005).

Co se botanické bohatosti tyce hojny je rdest svétly (Potamogeton lucens),
vzacné se vyskytuje rdest tupolisty (Potamogeton obtusifolius) a rdest ostrolisty
(Potamogeton acutifolius), ohroZzenym druhem je frecanka piimoiska (Najas
marina), v litoralnich rakosinach se vyskytuje populace pryskyrniku velkého
(Ranunculus lingua), na porosty rakosin navazuji lu¢ni spoleCenstva s ostrici
Davallovou (Carex davalliana), prstnatcem pletovym (Dactylorhiza incarnata) a
majovym (D. majalis) a pupecnikem obecnym (Hydrocotyle vulgaris).

Na pestrost vegetace se vaZi i rozmanita spoleCenstva ZivoCichli. Mokrady jsou
jednou z nejvyznamnéjsich lokalit kriticky ohroZené hrachovky okruZankovité
(Pisidium pseudosphaerium) a zaroven lokalitou ohroZené okruzanky mokiadni
(Sphaerium nucleus). Prokazan byl i vyskyt rady vzacnych a reliktnich druht
pavouki Rugathodes instabilis, Theridion pictum, Gongylidiellum murcidum a
vzacnych druhtt hmyzu, mezi né mimo jiné patfi: klinatka rohata (Ophiogomphus
serpentinus), $idlo lu¢ni (Brachytron pratense), vazka tmava (Sympetrum danae),

batolec ¢erveny (Apatura ilia), batolec duhovy (Apatura iris), bélopasek topolovy
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(Limenitis populi) a dalsi. Co se obratlovct tyce, lokalita je vyznamna zejména pro
ornitology, kromé chrastala kropenatého (Porzana porzana) se zde vyskytuje
bukacek maly (Ixobrychus minutus), slavik modracek (Luscinia svecica), chiastal
vodni (Rallus aquaticus), rakosnik velky (Acrocephalus arundinaceus), sykorice
vousata (Panurus biamircus), od roku 2005 pak i jerab popelavy (Grus grus) a fada

4

dal$ich ptacich druht. Ze savcti zde byla pozorovana vydra ri¢ni (Lutra lutra).

Obr. ¢. 24: Nahledové foto PP Bohdanec¢sky rybnik. Autor: Pavlina Tauchmanova
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2.7.5 Narodni prirodni pamatka Kopic¢acky rybnik
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Obr. €. 25: Mapa s vyznacenim PP Kopicacky rybnik. Dostupné: https://mapy.cz

Narodni piirodni pamatka Kopic¢acky rybnik se nachazi v Oboire Knézicky
nedaleko od Chlumce nad Cidlinou, na rozhrani stifedoceského a vychodoceského
kraje, asi 3 km jizné od Méstce Kralové (Beran & Skodova 2013), kde tvoii enklavu
bezlesi uvniti lesniho komplexu. Nadmotska vyska se pohybuje okolo 235 metrt.

Lokalita je chranéna jiZ od roku 1948 jako soucast narodni prirodni rezervace
Zehuiiska obora, nasledné byla v roce 2007 vyhlasena narodni piirodni rezervace
Kopi¢acky rybnik na ploSe 8,3 ha. Pred vyhlaSenim Kopicackého rybnika jako
chranéného tUzemi byly slatinné louky udrZovany pastvou zvére chované v obore.
Ze slatinnych luk postupné ustoupily konkurencné slabé a zaroven vzacné druhy,
jako napt. hadilka obecna (Ophioglossum vulgatum) nebo prstnatec majovy
(Dactylorhiza majalis). Proto jsou dle navrzeného managementu louky udrZovany i
pravidelnym kosenim. Na mistech s nizs$i hladinou podzemni vody doslo k expanzi
bezkolence modrého (Molinia caerulea) a titiny kiovistni (Calamagrostis epigeios).

Rybnik byl v 90. letech 20. stoleti odbahnén a sediment byl uloZen v litoralu
rybnika, ¢imZ doSlo k jeho ¢astecnému znehodnoceni. Nyni je rybnik omezené
vyuzivan k chovu ryb. Na misté byvalé deponie bahna pri severnim okraji
Kopic¢ackého rybnika byla v roce 2008 vytvorena mensi tn, kterd s nim neni

propojena a slouzi k rozmnozovani obojzivelnikd.
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Co se rostlinného zastoupeni tyce, vodni vegetace rostlin je ovlivnéna
predevSim rybi obsddkou. VétSi cast rybni¢niho dna pokryvaji paroznatky,
zejména pak Chara hispida zaznamenana byla i fecanka pifimorska (Najas marina)
nebo laku$nik nitolisty (Batrachium trichophyllum), pti bifehu rybnika roste Smel
okoli¢naty (Butomus umbellatus). V litoralu rybnika najdeme drobnou ostrici
pozdni (Carex viridula) C¢i rdest travolisty (Potamogeton gramineus). Na
obnaZenych mistech nalezneme nékteré subhalofilni druhy, naptiklad zemézluc
spanilou (Centaurium pulchellum), nebo Stirovnik tuzkolisty (Lotus tenuis). Na
okraji rakosin je hojna ozanka Cpava (Teucrium scordium), na tyto rakosiny
navazuje slatinna louka s dominantni péchavou slatinnou (Sesleria uliginosa) a
dal$imi druhy, jako jasou napft. osttrice Hostova (Carex hostiana), hadi jazyk obecny
(Ophioglossum vulgatum), osttice Davalova (Carex davalliana). Ojedinéle se zde
vyskytuji i vzacné druhy, kterymi jsou prstnatec majovy (Dactylorhiza majalis),
Cesnek hranaty (Allium angulosum) a hotectek nahotkly pravy (Gentianella
amarella subsp. amarella).

Diky vodnim biotoptim Kopicackého rybnika vyuziva lokalitu k rozmnoZovani
nékolik druhii zab, mezi kterymi jsou skokan skirehotavy (Rana ridibunda) nebo
Colek obecny (Triturus vulgaris). Vyskytuje se zde 19 druhd mékkysq,
z vyznamnych druhii miiZzeme jmenovat napi. druhy vrkoc¢ utly (Vertigo angustior),
ktery je vazan na slatinnou louku, ¢i drobny evropsky vyznamny plZ svinutec tenky
(Anisus vorticulus), ktery byl vroce 2008 pro Ceskou republiku znovuobjeven
pravé vrakosinach Kopic¢ackého rybnika. Zajimavy je i vyskyt vazek, bylo zde
zaznamenano dokonce 13 druhti. Pozorovat zde ¢asto mtuzeme i uzovku obojkovou
(Natrix natrix). Celé tzemi je soucasti pta¢i oblasti Zehuiisky rybnik-Obora
Knézicky. Za vice nez 100 let sledovani bylo v oblasti zaznamenano vice nez 260
ptacich druhii. Kromé druhd, které jsou predmétem ochrany, a to bukacka malého
(Ixobrychus minutus) a chrastala kropenatého (Porzana porzana), se zde dale
vyskytuje dalSich 41 druhi; napt. bukac velky (Botaurus stellaris), vcelojed lesni
(Pernis apivorus), lunak ¢erveny (Milvus milvus), orel motsky (Haliaétus albicilla),
motak pochop (Circus aeruginosus), motak pilich (Circus cyaneus), chrastal polni
(Crex crex), chrastal maly (Porzana parva), kalous pustovka (Asio flammeus), lelek
lesni (Caprimulgus aeuropaeus), lednacek ricni (Alcedo atthis), datel cerny

(Dryocopus martius), strakapoud prostiedni (Dendrocopos medius), lejsek bélokrky
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(Ficedula albicollis), tuhyk obecny (Lanius collurio), ¢i strnad zahradni (Emberiza

hortlulana); (Urbanek 2006).

Obr. €. 26: Nahledové foto PP Kopicacky rybnik. Autor: Pavlina Tauchmanova
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2.7.6 Prirodni pamatka Rybnik Jikavec
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Obr. €. 27: Mapa s vyznacenim PP Rybnik Jikavec. Dostupné: https://mapy.cz

Piirodni pamatka Rybnik Jikavec se nachazi cca 1,5 km jihovychodné od obce
Oharice na Ji¢insku. Celkova rozloha lokality je 7,31 ha a nachazi se nadmoiské
vys$ce v rozmezi od 285 do 291 m n. m. Uzemi je tvofeno nivou potoka Velky Porak
a predstavuji ho dva rybniky a nivni louky, které jsou nejcennéjsi ¢asti prirodni
pamatky. V soucasnosti na nich prevazuji dlouhodobé neobhospodarovana
druhové ochuzena spolecenstva s dominanci tuZebniku jilmového, v mensi mire
porosty vysokych ostric.

V roce 1990 byly Rybnik Jikavec, rybnik U svaté Trojice a slatinné louky v nivé
mezi obéma rybniky vyhlaseny jako chranény prirodni vytvor pod nazvem Rybnik
Jikavec. Nasledné bylo v roce 1999 uUzemi piehlaSeno jako Prirodni pamatka
Rybnik Jikavec. I pres existenci chranéného Uzemi zlistavaly nivni louky bez
jakéhokoliv managementu, coZ vedlo k postupné degradaci. Nasledné doslo v roce
1996 pri odbahnovani rybniku k poskozeni lokality, kdy byl vyhrnuty material
ponechan na hromadach ¢i rozprostien v prostoru prirodni pamatky. Tyto deponie
postupné zarostly ruderalni vegetaci, nasledné doSlo k uUpravam, které meély
zmirnit negativni dopad ponechani zeminy na lokalité, soucasti bylo vytvoreni
mélké tiiné v litoralu rybnika.

Aktudlné prevaZzuji na loukach porosty tuZebnikového lada s dominanci

tuZebniku jilmového (Filipendula ulmaria). Dalsimi druhy spolecenstva jsou napf.
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skripina lesni (Scirpus sylvaticus), vrbina obecna (Lysimachia vulgaris), blatouch
bahenni (Caltha palustris), kakost bahenni (Geranium palustre) a dalsi. V ¢asti luk
se dosud roztrousené vyskytuje chranény upolin nejvyssi (Trollius altissimus). Jesté
v nedavné minulosti se na vlhkych loukach vyskytoval chranény prstnatec majovy
(Dactylorhiza majalis).

Na vodni plochy rybnika jsou vazana predevsim vodni makrofyta. Zjistény byly
rdesty Potamogeton lucens, P. crispus, P. natans, P. trichoides, lakuSnik
okrouhlolisty (Batrachium circinatum) nebo stolistek preslenaty (Myriophyllum
verticillatum). Kvili necitlivému vyhrnuti rybnika Jikavec doslo k ochuzenf litoralni
vegetace, nalezneme zde predevSim rakos obecny (Phragmites australis) a ostrici
Stihlou (Carex acuta), které zaristaji naletem olSe, ze vzacnéjsich druhi se zde
vyskytuje ostrice latnatd (Carex paniculata). V bahnitém substratu rybnika se
vyskytuji predevSim obojzivelné byliny; napi. bahnicka bahenni (Eleocharis
palustris) a jehlovita (E. acicularis), Zabnik jitrocelovy (Alisma plantago-aquatica),
zblochan vzplyvavy (Glyceria fluitans) a halucha vodni (Oenanthe aquatica). Na
mistech deponie vyhrnutého materialu dna rybnika prevladaji ruderalni porosty s
dominanci koprivy a rakosu.

Vyskyt rybnika podminuje pritomnost obojzivelnikd, zjiSténi zde byli Colek
obecny (Triturus vulgaris) a horsky (Triturus alpestris), kunikka obecna (Bombina
bombina), skokan hnédy (Rana temporaria) a rosnicka zelena (Hyla arborea). Z
plazii se na uUzemi vyskytuji jesStérka zivoroda (Lacerta vivipara), ¢i uzZovka

obojkova (Natrix natrix); (Gerza 2011).
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Obr. ¢. 28: Nahledové foto PP Rybnik Jikavec. Autor: Pavlina Tauchmanova
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2.7.7 Prirodni pamatka BysSi¢ky
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Obr. €. 29: Mapa s vyznacenim PP Bysicky. Dostupné: https://mapy.cz

Prirodni pamatka se nachazi 8 km severozapadné od Hotic a vychodné od Lazni
Bélohrad, je tvorena rybniky Bahnikem a Zakopskym, prilehlymi vlhkymi loukami
a navazujicimi lesnimi porosty.

Do vyhlasSeni prirodni pamatky BySicky v roce 1999 bylo hospodareni na
zemédeélské plidé intenzivni, ndsledné pred vyhlasenim chranéného uzemi zacalo
dochdazet k utlumu zemédélské vyroby a vyuZivani luk. Absence koseni luk se zde
projevila $ifenim naletovych dievin, konkuren¢né zdatnych druh trav a bylin byla
pricinou degradace, protoze dochazelo k potlacovani populace konkurencné
slabsich, casto zvlasté chranénych a ohroZenych druhii rostlin. Na loukach
dominuji konkurenc¢né silné druhy, zejména Sirokolisté byliny, osttice a travy, jako
je napt. rakos obecny (Phragmites australis), nebo titina krovistni (Calamagrostis
epigejos); (Prausova 2012).

Dal$im negativnim vlivem byl kontakt lokality s byvalou ornou padou, kde
dochazelo ke splachu Zivin z kejdy, ktera je i v soucasné dobé lokalné vyuzivana k
prihnojovani luk. Koseni je v soucasné dobé zajisStovano organem ochrany,
zejména v lokalitach svyskytem vzacnych druht rostlin. V roce 2011 byly
dokonceny prace na obou rybnicich, kdy doslo ke zpevnéni hrazi a odbahnéni, ¢imz

vznikly mélké obnaZené plochy.
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Co se botanické charakteristiky tyce, probiha zde monitoring hlizovce Leoselova
(Liparis loeselii), ktery byl provadén na slatinné louce, jeZ je dlouhodobé nekosena
a znacné zarostla rakosem a ndaletovou olsi. Byly zde potvrzeny i dal$i vyznamné
taxony; napf. Sachor hnédy (Cyperus fuscus), stolistek preslenaty (Myriophyllum
verticillatum), orlicek obecny (Aquilegia vulgaris), ostrice rusa (Carex flava s. str.);
(Soltysovd 1995) nebo nové nalezeny leknin bélostny (Nymphaea candida),
pryskyinik kaSubsky (Ranunculus cassubicus), vrba rozmarynolista (Salix
rosmarinifolia), zevar nejmen$i (Sparganium natans), jilm vaz (Ulmus laevis).
Uzem{ prirodni pamatky je zatieno S$ifenim expanzivnich druh@ rostlin a
naletovych drevin, coZ souvisi s absenci koseni na rozsahlych plochach.

Ze zoologického hlediska je lokalita v poslednich letech ohroZena rozkolisdnim
rybni¢niho hospodareni. Vyznamna je lokalita predevsim vyskytem kurlky ohnivé
(Bombina bombina), ¢olka velkého (Triturus cristatus). Zjistén byl i vyskyt bukacka
malého (Ixobrychus minutus), motdka pochopa (Circus aeruginosus), nebo chiastala

vodniho (Rallus aquaticus); (Cip 2012).

Obr. €. 30: Nahledové foto PP Bysicky. Autor: Pavlina Tauchmanova
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2.7.8 Prirodni rezervace Baroch

Drite¢

Hrobice

Stéblova

Némcice

Pohranov

Hradisté
na Pisku

Obr. €. 31: Mapa s vyznacenim PR Baroch. Dostupné: https://mapy.cz

Jedna se o nevelkou mokradni lokalitu asi 6 km severné od Pardubic v katastru
obce Hrobice. Celkova rozloha ¢ini 31,4 ha, pricemZ na samotny rybnik pripada 27
ha. Uzemi p¥irodni rezervace je vlastné zbytkem velmi rozsahlého rybnika Velka
Ceperka zaloZeného jiz ve stiedovéku. Jako chranéné tizemi byl Baroch vyhlasen v
roce 1998, dlivodem vyhlaseni piirodni rezervace bylo vyznamné hnizdisté
vodniho ptactva a vyskytisté vzacnych druhi rostlin. Cela lokalita je ze 70 aZ 80 %
zarostla litoralnimi porosty, prevazné rakosem obecnym a orobincem. Rakosiny
jsou protkdny mozaikou volnych vodnich ploch. Ty jsou v zdpadni a severni ¢asti
tvoreny plochami, které pii postupném zarlstani rybnika ziistaly oteviené; sit
kanali a nékolik oddélenych lagun ve vychodni ¢asti byly vytvoreny uméle pii
revitalizac¢nich zasazich. Rybnik je ze tfi ¢tvrtin obklopen Kunétickym lesem a na
jihovychodé a vychodé prechazi ve stiidavé vlhké bezkolencové a pchacové louky.

V nynéjsi dobé probihd v PR Baroch dle stanoveného planu péce zimni rucni
koseni na ostrovech, lagunach a jejich prilehlych kandalech. Zaroven bude pokosena
hmota shrabana, odvezena a zlikvidovana mimo kosenou plochu.

Z botanického hlediska je lokalita opravdu zajimava. Roste zde krustik bahenni
(Epipactis palustris), hadilka obecna (Ophioglossum vulgatum), ostrice Davallova
(Carex davalliana), ostrice Hartmanova (Carec hartmanii), prstnatec pletovy

(Dactylorhiza incarnata), pupecnik obecny (Hydrocotyle vulgaris) aj. Z
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obojZivelnikili se zde vyskytuji skokan stihly (Rana dalmatina) a zeleny (Pelophylax
esculentus), rosnicka zelena (Hyla arborea) apod. Z plazi se zde hojné vyskytuje
uzovka obojkova (Natrix natrix), jeStérka obecna (Lacerta agilis) a slepy$ kiehky
(Anguis fragilis). Savci jsou zastoupeni srn¢i a Cernou zvéri, zajicem polnim (Lepus
europaeus), liSkou obecnou (Vulpes vulpes), kunou lesni (Martes martes), lasici
kol¢avou (Mustela nivalis), ondatrou piZzmovou (Ondatra zibethica), mysSici lesni
(Apodemus flavicollis) a mnohymi dal$imi druhy savcd.

0d roku 1990 bylo v prirodni rezervaci Baroch zjisténo 156 ptacich druhg,
lokalita je vyznamnym hnizdiStém husy velké (Anser anser), koprivky obecné (Anas
strepera), ¢irky  obecné (Anas crecca) amodré (Anas querquedula), polaka
velkého (Aythya  ferina), potdpky  rohace (Podiceps  cristatus)  a potapky
malé (Tachybaptus ruficollis) aj. 7Z rakosovych porosti je moZno
zaslechnout bukace velkého (Botaurus stellaris), bukacka malého (Ixobrychus
minutus), chiastala vodniho (Rallus aquaticus), chiastala Kkropenatého (Porzana

porzana) i chiastala malého (Porzana parva).

Obr. ¢. 32: Nahledové foto PR Baroch. Autor: Pavlina Tauchmanova
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3 Metodika

Vsech sedm zvolenych lokalit bylo postupné v priibéhu roku navstiveno celkové
Ctytikrat za riznym ucelem a to konkrétné za ucely instalace umélych rakosovych
hnizd, sbéru hnizd, instalace Moerikeho misek a v neposledni radé k vyjmuti misek
a naloveného materialu z nich.

Vprvni fazi vyzkumu bylo nutné sesbirat materidl pro naslednou vyrobu
umeélych hnizd. Z tohoto divodu byla navstivena lokalita na odkaliSti u obce
Rybitvi v Pardubickém kraji, o které bylo znamo, Ze je bohata pravé na vyskyt
halek.

Prvni vlna sbérti probéhla 9. 1. 2014, kdy sbér soucasné absolvovali i dalsi
ucastnici vyzkumu halkovych organismi, véetné aktivni pomoci vedouciho prace
doc. Petra Bogusche, Ph.D, ktery tucastniky seznamil srozeznanim halek rodu
Lipara, jez byly nasledné pouzity pro zhotoveni umélych hnizd. Rakosova stébla
byla stfihdna pomoci zahradnickych nlzek alespon dvacet centimetri pod
samotnou halkou, a to kvili jejimu dalSimu pouziti na uméla hnizda. Dalsi vina
sbéru probéhla nasledné na lokalité PP Roudnicka a Datlik v Hradci Kralové, kde jiz
probéhl individualni sbér zbylého poctu halek. Celkové bylo nasbirano 1400 kusi
halek plus nékolik desitek halek zaloznich kvilli moZznému posSkozeni nékterych z
halek sebranych. VSechny sesbirané halky byly nasledné uloZeny do uzavienych
siti, které slouzily jako jejich 1ihné. K tomuto ucelu byly pouZzity specidlni lihné
slouzici k odchovu lihnoucich se jedinca z halek, hnizd, vétvi a stonki. Tyto lihné
byly vyvinuty Skolitelem v ramci jiného projektu (Heneberg at al. 2014). Samotna
lihent ma tvar trojuhelniku a je vyrobena z bilé prihledné sitoviny s jemnymi ocky,
ktera zamezuji uniknuti hmyzu. Nejkrat$i strana trojuhelnikd je rozepinatelna
pomoci zipu a slouZi k ukladani a vyjimani rakosu s halkami. Na protéjSim vrcholu
sité se nachazi stahovatelny otvor, do kterého se pozdéji po naplnéni této sité
pripojila plastova nadobka obsahujici fixa¢ni médium, v naSem pripadé byl pouZit
75% ethanol. Celd lihenl je na horni strané opatfena nékolika poutky pro jeji
zavéseni.

Tyto lihné byly snasbiranymi halkami nasledné prepraveny do Muzea
vychodnich Cech vHradci Kralové, kde byly nasledné instalovany ve
specializované mistnosti pro praci se vzorky nasbiranymi vterénu a pro

preparatorstvi. Instalace halek v lihnich byla nutna k tomu, abychom zajistili, Ze
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veskery hmyz, prebyvajici v halkach je béhem doby uloZeni v muzeu opustil. Lihné
byly zavéSeny ve svétlé klidné mistnosti s pokojovou teplotou. Nadobka, slouzici ke
sbéru vylihlého hmyzu smérovala k oknu, které poslouZilo jako zdroj svétla, za
kterym se vylihnuty hmyz z halek pohyboval a nasledné svou cestu ukoncil padem
do zminované lahvicky s ethanolem.

Prazdné halky byly nasledné vybrany zlihni a pouZity pro stavbu umeélych
hnizd. VSechny halky byly sestrizeny do priblizné stejné délky a svazovany k sobé
po deseti kusech pomoci kobercové pasky. Cely svazek byl nasledné pripevnén
opét kobercovou paskou k bambusové tycce, dlouhé piiblizné pal metru. Celkové
bylo takto zhotoveno 140 hnizd, ktera obsahovala 1400 kust halek.

K instalaci hnizd doslo 11. 5. 2015, kdy byly vSechny lokality navstiveny a deset
kusi jednotlivych svazky bylo umisténo v fadé vedle sebe s rozmezim nékolika
metrd vZdy blizko linie rakosi, nasledné byla umisténa i druha linie po deseti
kusech hnizd, avSak v dohledu mimo rakosovy porost. Tato linie slouZzila jako
nasledny kontrolni vzorek, ktery byl dale porovnavan a slouzil pro zjisténi, jaké
rakosové druhy poptipadé hnizdi i mimo vazbu na rakosiny. S touto instalaci byly
provedeny i fytocenologické snimky jednotlivych lokalit, jeZ zhotovil vedouci

prace.

Obr. . 3, 34: Umisténi umélych hnizd na lokalitach. Autor: Pavlina Tauchmanova
Po ponechdni umélych hnizd na lokalité po dobu aktivni sezony hmyzich
zastupcl byla hnizda 23. 8. 2015 po ukonceni hnizdéni halkovych druhi hmyzu

nalezena, sesbirana a odvezena do budovy Prirodovédecké fakulty Univerzity
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Hradec Kralové. Zde byly svazky hdalek z hnizd nasledné s pomoci Mgr. Aleny
Astapenkové podélné rozebrany a nalezené larvy a dalsi hmyzi zastupci byli
determinovani a uloZeni do pripravenych epruvet. Vtéchto podminkach pak
probihalo i lihnuti larev v mikrozkumavkach Eppendorf, 1,5ml,
uzavienych kouskem vaty. Dospélci se nasledné lihli po trech az Ctyrech tydnech a

byli, véetné nevylihlych larev uloZeni do 96% etanolu (Bogusch et al 2015).

Obr. & 35: Rez halkou, uvnitt maturni larvy druhu Pemphredon fabricii vjednotlivych
komitirkach. Dostupné: http://www.aculeataresearch.com/index.php/aculeata-of-czech-
republic/83-aculeata-in-galls-caused-by-lipara-spp-diptera-chloropidae-on-common-

reed-phragmites-australis

Ve druhé fazi terénnich praci byly na dané lokality umistény barevné a bilé
Moerickeho pasti. Tyto pasti jsou pouzivany k hromadnému odchytu létavého
hmyzu navstévujictho kvéty. Odchyt do misek mél ukazat, jaké dal$i druhy
blanokridlych se v rakosinach vyskytuji a jak se pocetnosti a ¢etnosti druhi lisi
v porovnani s druhy nalezenymi v rakosovych hnizdech. Jednalo se o misky
z umélé hmoty v barvach bil4, Zlutd a modra (tyrkysova), které byly nabarvené
pomoci barevného autolaku. Jednotlivé barvy misek mély za dkol simulovat
barevnou odliSnost kvétti. Na zminiované lokality bylo celkové umisténo 20 misek
(10 Zluté barvy, 5 modré barvy a 5 barvy bilé) a do kazdé byl nalit roztok se soli a
detergentem, kterym byl v naSem prtipadé jar. SloZka detergentu slouZi ke sniZeni
povrchového napéti vody, nasledné dojde k tomu, Ze chyceni jedinci neplavou na
hladinég, avSak se pod ni ihned potopi, ¢imZ se zamezi jejich moZnému tniku z pasti.
Pridana stil ma poté za ukol jejich téla na kratkou dobu konzervovat do doby, nez
dojde k jejich vyjmuti z misek a po dobu jejich prepravy v epruvetach.

Instalace probihala v cervenci, kdy nami preferovani blanokridli aktivuji na

lokalitach a je tedy mozné odchytit jejich celé spektrum. Instalace pasti probéhla
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17. 7. 2015. Umisténi misek bylo taktéz dileZitym faktorem ke spravnému
odchyceni hmyzu. Jednotlivé misky byly umistény na lokalité takovym zptlisobem,
aby je mohl hmyz pti svém pohybu v misté odchytu zaznamenat jiZ z dalky. Proto
byly umistény nahodné v nizké vegetaci bylin podél linie souvislych vysokych

porosti rakosin.

Obr. ¢. 36, 37, 38: Umisténi Moerickeho barevnych misek na lokalitach. Autor: Pavlina
Tauchmanova

Pasti jsme ponechali na lokalité po ¢tyri dny, 21. 7. 2015 byly zkontrolovany a
material z misek vyjmut. VSichni odchyceni bezobratli byli pfeneseni pomoci
entomologické pinzety do pripravenych epruvet. Jednotlivé epruvety s nalovenym
materialem byly ihned na lokalité popsany dle lokality nalezu a barvy misky, v niz
byli nalezeni, aby nedoslo k jejich zaméné jiz na lokalité. Nasbirany material z pasti
byl uloZen do chladnicky a nasledujiciho dne bylo nutno takzvané pieprat Cistou
vodou ve vétsi nadobé, a to nékolikrat po sobé, abychom ho zbavili zminéného
detergentu a prebytecné soli, které ulpivaly na télech jednotlivych jedinc.
Pritomnost detergentu by pozdéji znemozinovala determinaci druhd bezobratlych.
Jedinci zbaveni detergentu byli ihned prevedeni a uskladnéni v lihu v popsanych
epruvetdch pro kazdou barvu misky a cisla lokality zvlast. Uskladnéni bylo nutné

pro jejich uchovani a prepravu vedoucimu prace k naslednému urceni do druhi.

VSichni ziskani jedinci jsou uloZeni ve sbirkdch Univerzity Hradec Kralové.
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4 Vysledky
4.1 Druhy v rakosovych hnizdech

Celkem bylo nalezeno a sebrano 93 hnizd s celkovym poctem 873 halek,
obsahujicich hnizda tii druha Zahadlovych blanokridlich. Z tohoto poctu bylo 583
halek nalezeno pravé vrakosi a 290 halek v kontrolni skupiné. Dominantnim
druhem, nalezenym v halkach byl druh Pemphredon fabricii v celkovém poctu 351
jedinct, ztoho bylo 321 jedinci nalezeno v halkach umisténych urakosi a 30
jedncli nalezeno v kontrolni skupiné halek. Dal$im cetnym druhem byl Hylaeus
pectoralis v celkovém poctu 37 jedinct, z ¢eho bylo 29 jedincti nalezeno v rakosové
skupiné a 8 jedincli nalezeno v kontrolni skupiné halek. Nejméné zastoupenym
druhem byl druh Passaloecus clypealis nalezeny v poctu 2 jedinci vrakosové
skupiné halek na lokalité PP Bysicky.

Celkova obsazenost halek, umisténych v rakosiné byla 60%, kdeZto obsazenost
v kontrolni skupiné halek, umisténych dale od rakosiny bylo pouze 13%. Nejvétsi
obsazenost halek umisténych v rakosiné byla na lokalité PP BySicky v celkovém
nalezeni pouze 3 zastupci druhu Hylaeus pectoralis. Nejvétsi obsazenost halek
z kontrolnich skupin byla na lokalité PR Dubno, kde bylo nalezeno 19 jedinct,
kdeZto nejméné obsazena byla lokalita NPR Kopic¢acky rybnik, kde nebyl v halkach

nalezen zadny jedinec hnizdiciho druhu.

Tab. ¢. 1: Porovnani pocetnosti jednotlivych druht, nalezenych v umélych rakosovych

hnizdech umisténych u rakosi a v kontrolni skupiné.

druh celkovy pocet rakosi kontrola
Pemphredon fabricii 351 321 30
Hylaeus pectoralis 37 29 8
Passaloecus clypealis 2 2 0

Na lokalité PP Broumarské slatiny byla nalezena pouze hnizda instalovana
v rakosi, kontrolni skupina hnizd byla bohuZel posekana mistnimi zemédélci i
presto, Ze pribéh vyzkumu byl vcasné nahlaSen. Celkové bylo nalezeno 10
rakosovych hnizd, obsahujicich 92 halek, nenalezené halky mohly vypadnout

z instalovaného hnizda z dvodu nepfiznivych povétrnostnich vlivli, ¢i jinymi

61




mechanickymi vlivy, napfiklad poni¢enim zvéri. NejpocetnéjSim druhem byl
Pemphredon fabricii, kdy bylo nalezeno celkem 36 larev tohoto druhu v 6 halkach.
V halkach byla taktéZ nalezena stara pupdaria zelenusek rodu Lipara (celkem 22
puparii) a nékolik desitek mrtvych jedincl chalcidek zceledi lesknatkoviti
(Eulophidae). Tito zastupci fadu blanokiidlych Casto parazituji na wvaji¢kach,
larvach, ¢i kuklach hmyzu. Mimo tyto druhy se v halkach pohybovaly i druhy, které
v halkdch nehnizdi, byli to dva zastupci ziadu broukli, a to nosatec rodu
Trachelophorus sp. a dva jedinci kohoutka Oulema sp. z Celedi mandelinkoviti
(Chrysomelidae).

Na lokalité PR Dubno bylo v rdkosi nalezeno 8 svazkti umélych hnizd s obsahem
79 halek, v nichZ se nejpocetnéji vyskytoval druh Pemphredon fabricii v celkovém
poctu 16 larev ve 4 halkach, z nichz byly 3 tvrdé a plesnivé. DalSim druhem byl
Hylaeus pectoralis, bylo nalezeno 15 larev v 5 halkach, avSak vzhledem ke slozitosti
rozebirani hdalek byly 4 larvy prestriZeny. DalSim druhem byl Gasteruption sp.
v poctu 2 jedinci vjedné halce. Také byla nalezena stara pupadria rodu Lipara
v poctu 22 kusii a nékolik desitek jedincti chalcidek ve starém pupariu rodu Lipara.
V kontrolni skupiné halek byly nalezeny pouze 4 svazky umélych hnizd s poctem
32 halek. Dominoval zde opét druh Pemphredon fabricii v poctu 15 jedinci ve 4
halkach, poté byly nalezeny i larvy Hylaeus pectoralis v poCtu 4 larev v jedné halce.
Nalezeno bylo i 7 starych puparii rodu Lipara.

PP Roudni¢ka a Datlik byla nejchudsi lokalitou, co se nalezeni hnizd tyce.
Nalezeny byly pouze 4 svazky umélych hnizd se 40 halkami u rdkosi, zbytek hnizd
byl pokosen. V halkach byl opét nejpocetnéji zastoupen Pemphredon fabricii po 13
kusech ve 3 hdalkach. Nalezeno bylo taktéz 11 starych puparii rodu Lipara.
Kontrolni skupina hnizd byla bohuzel kompletné znicena secbou.

NPP Bohdanecsky rybnik byla naopak lokalitou, kde jsme ptisli o nejméné
hnizd. Ve skupiné umisténé v rakosi bylo nalezeno 9 svazkii hnizd, obsahujicich 81
halek. Druh Pemphredon fabricii zde byl zastoupen 18 larvami ve 4 halkach a druh
Hylaeus pectoralis 5 jedinci jen v jedné halce. Dale byly nalezeny i druhy
Gasteruption sp. vpoctu dvou jedincli vjedné halce, nékolik desitek jedinci
mrtvych chalcidek ve dvou pupariich rodu Lipara a 35 starych puparif rodu Lipara.
V kontrolni skupiné bylo nalezeno vSech 10 svazki, které obsahovaly 99 halek,

avSak obsazenost nebyla vysoka. Byly nalezeny pouze 2 larvy druhu Pemhredon
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fabricii vijedné halce, 3 zastupci kohoutka Oulema sp., nékolik desitek mrtvych
jedincti chalcidek v pupariu rodu Lipara a 25 starych puparii rodu Lipara.

V NPP Kopicacky rybnik bylo nalezeno v rakosové skupiné 6 svazkli hnizd
s poctem 58 halek. Druh Pemphredon fabricii ¢ital 22 larev v 5 halkach a Hylaeus
pectoralis 6 larev v jedné halce. V halkach bylo nalezeno i nékolik desitek jedinct
mrtvych chalcidek ve starém pupariu rodu Lipara a 19 samotnych starych puparif
rodu Lipara. Kontrolni skupina hdlek ¢itala 7 svazki umélych hnizd s po¢tem 62
halek. Nebyl nalezen ani jeden zastupce larev blanokridlych, jen 32 starych puparii
rodu Lipara.

PP rybnik Jikavec, kde bylo v rdkosi dohledano 9 umélych hnizd s 89 halkami,
hostila druh Pemphredon fabricii v po¢tu 23 kust jedinci v 6 halkach. Nalezena
byla i dvé puparia rodu Lipara s desitkami jedincli mrtvych chalcidek a 35 starych
puparii Lipary. V kontrolni skupiné byla nalezena pouze 4 uméla hnizda obsahujici
36 halek, ve kterych bylo 13 larev druhu Pemphredon fabricii a 13 starych pupérif
rodu Lipara.

V PP Bysicky byla nalezena pouze skupina hnizd v rakosi, kontrolni skupina
umélych hnizd byla opét posetena a odvezena mimo lokalitu. Bylo nalezeno 8
svazki se 77 halkami. Opravdu vysoce zastoupen zde byl druh Pemphredon fabricii
v celkovém poctu 184 larev ve 35 halkach, z nichz jedna byla prestriZena. Dalsim
druhem byl druh Passaloecus clypealis v poctu 2 jedinct v jedné halce. Ve zbytku
halek bylo 13 starych puparii rodu Lipara.

Posledni lokalitou byla PR Baroch, kde bylo ve skupiné, umisténé v rakosi
nalezeno 7 svazkii s 67 halkami. Zde byl pro zménu jedinym druhem Hylaeus
pectoralis v poctu 5 larev ve 3 halkach, nalezena byla 2 stara puparia plna desitek
jedinc chalcidek a 31 starych puparii rodu Lipara. V kontrolni skupiné bylo
nalezeno 7 svazkd s 61 halkami. Opét byl zaznamendn pouze Hylaeus pectoralis
v poCtu 4 larev vjedné halce, z nichZ byly 2 larvy bohuzel prestiiZeny. Objeveno
bylo i jedno puparium rodu Lipara s jedinci chalcidek a 17 starych puparii rodu

Lipara.
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4.2 Druhy z barevnych misek

Celkem bylo nalezeno 50 druht blanokiridlého hmyzu. Ztohoto poctu
predstavovalo 6 zastupcii druhy vazané na rakosiny a bézné se vyskytujici
v halkach, 7 druhi typicky mokradnich a ¢tyfi vzacné druhy, které vSak nemaji

k mokfadim Zadnou afinitu.

4.2.1 Rakosovi specialisté

Bylo nalezeno 80 jedincti rakosovych specialisti, ktefi nejvice preferovali misky
zluté barvy, kde bylo nalezeno 59 jedincii, nasledovala bila barva misek, kde bylo
nalezeno 14 jedincli, v modré misce bylo nalezeno 8 jedincl. Byly objeveny 2
druhy zarazené v Cerveném seznamu, kriticky ohrozeny druh (CR) Hylaeus
pectoralis v poctu 2 jedincl v bilé misce a jeden jedinec v misce modré, dale pak
zranitelny druh (VU) Passaloecus clypealis v poCtu jednoho jedince ve Zluté misce.

Nejhojnéjsim halkovym druhem v barevnych miskach byl druh Trypoxylon
deceptorium v poctu 66 kusi, ktery nejvice preferoval zluté misky, kde byl nalezen
v poctu 52 jedinc, v bilych miskach bylo nalezeno 9 jedinct a v modrych 5 jedinci.
6 kusti. Ve vSech trech barvach misek byl nalezen po 2 kusech.

Dal$imi druhy byly vpoctu 3 nalezenych jedinch Hylaeus pectoralis a
Pemphredon fabricii. Kriticky ohroZeny H. pectoralis byl nalezen v bilych miskach
v pocCtu 2 jedincti, v modré misce byl nalezen pouze jeden jedinec.

V poctu jednoho jedince byly nalezeny druhy Passaloecus clypealis a Stelis
ornatula. Zranitelny druh P. clypealis byl nalezen ve Zluté misce, stejné tak jako

druh S. ornatula.
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Tab. €. 2: Zastoupeni jednotlivych rakosovych specialistii v riiznych barvach Moerickeho

misek dle jednotlivych Celedi, vCetné vyznaceni stupné ohrozeni.

celkem
Celed’ druh pocet bila Zluta modra | ohroZeni
Hylaeus
Colletidae pectoralis 3 2 0 1 CR
Passaloecus
Crabronidae clypealis 1 0 1 0 VU
Pemphredon
Crabronidae fabricii 3 0 3 0
Trypoxylon
Crabronidae deceptorium 66 9 52 5
Trypoxylon
Crabronidae minus 6 2 2 2
Megachilidae |Stelis ornatula 1 0 1 0

Nejvétsi zastoupeni druhd, hnizdicich v halkach bylo nalezeno na lokalité PP
Roudnicka a Datlik v poctu 48 jedincl. NejCastéji se zde vyskytoval druh
Trypoxylon deceptorium, v celkovém pocCtu 38 jedincli, poté druhy Hylaeus
pectoralis, Pemphredon fabricii a Trypoxylon minus, vSechny v poctech 3 kusi,
nejméné zde byl zastoupen druh Stelis ornatula v poctu jednoho nalezeného
jedince. Tento druh je kleptoparaziticky a pravdépodobné se vylihl z hnizda druhu
Hoplitis leucomelana, ktery vSak nebyl na lokalité zaznamenan.

Druhou nejbohatsi lokalitou byla PP Bysicky, kde byly celkem nalezeny tri druhy
jedinct, poté nasledovaly druhy Passaloecus clypealis a Trypoxylon minus, oba po
jednom kuse.

NPP Kopicacky rybnik hostila dva halkové druhy v poctu 12 jedincti. Trypoxylon
deceptorium v poctu 10 jedincti a nasledné Trypoxylon minus v poctu 2 kusi.

PR Baroch hostila jeden halkovy druh Trypoxylon deceptorium v poctu 8 jedinct,

taktéZz PP Broumarské slatiny hostila ten samy druh v poCtu 3 jedinct.
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Ve zbylych lokalitdch Prirodni rezervace Dubno, Narodni piirodni pamatka

Bohdanecsky rybnik a Prirodni pamatka rybnik Jikavec nebyli nalezeni Zadni

zastupci halkovych specialisti.

Tab. ¢. 3: Srovnani celkovych poctli nalezenych jedinc a druhi v Moerickeho miskach

s jednotlivymi pocty druhti a jedinct typickych rakosovych a mokiadnich druhi a druht

ohroZenych na jednotlivych lokalitach vyzkumu.

celkovy celkovy
pocet pocet rakosové| pocet |mokiadni| pocet |ohrozené| pocet
lokalita druhi jedincu druhy | jedinci druhy |jedinci| druhy |[jedinca
PP
Broumarské
slatiny 1 8 1 3 2 5 0 0
PR Dubno 1 2 0 0 1 2 0 0
PP
Roudnicka a
Datlik 11 78 5 48 5 27 1 3
NPP
Bohdanecsky
rybnik 0 0 0 0 0 0 0 0
NPP
Kopicacky
rybnik 4 34 2 12 2 22 0 0
PP rybnik
Jikavec 7 17 1 3 5 13 1 1
PP Bysicky 4 9 2 6 1 2 1 1
PR Baroch 2 9 1 8 0 0 1 1
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4.2.2 Moktadni druhy

Celkem bylo nalezeno 68 jedinci typickych mokiadnich druhli Zahadlovych
blanokridlych. Nejvétsi pocet odchycenych jedinct bylo ve Zlutych miskach, kde
bylo nalezeno 47 jedincd, v miskdch modré barvy bylo objeveno 11 druhi, v bilych
miskach pak nejnizsi pocet 9 druhd. V misce bilé barvy byl nalezen jeden jedinec
kriticky ohroZeného druhu (CR) Anoplius caviventris.

NejhojnéjSim typicky mokradnim druhem byl druh Priocnemis fennica
v celkovém poctu 29 jedincl. Tento druh nejvice preferoval zluté misky, kde bylo
nalezeno 21 kusli, 5 jedinci bylo nalezeno v modrych miskdch a 3 v bilych
miskach.

Dal$im pocetnym druhem byl druh Lasioglossum zonulum, kdy bylo celkem
nalezeno 22 jedincti, z toho 19 v misce Zluté barvy, 2 v misce modré a jeden v bilé
misce.

Druh Gymnomerus laevipes byl zastoupen 10 jedinci, ktefi nejvice preferovali
Zlutou barvu misek v poctu 5 jedincli, bilou barvu misek v poctu 4 jedinci a
v modré byl nalezen jeden jedinec.

Vcela Macropis fulvipes byla celkem nalezena 4 krat a to predevSim v modré
misce, které obsahovaly 3 jedince, a poté ve Zluté misce, kde byl jeden jedinec.

VpocCtu jednoho jedince, nalezeného v barevnych miskach byly druhy
Mimumesa beaumonti, Macropis europaea a kriticky ohrozeny Anoplius caviventris.
M. beaumonti byla nalezena ve Zluté misce, M. europia v misce bilé a A. caviventris

taktéz v misce bilé.
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Tab. €. 4: Zastoupeni jednotlivych mokiadnich specialistli v riznych barvach Moerickeho

misek dle jednotlivych Celedi, v€etné vyznaceni stupné ohrozeni.

celkovy
Celed druh pocet bila | Zlutda | modra | ohroZeni
jedinci

Mimumesa

Crabronidae 1 0 1 0
beaumonti
Lasioglossum

Halictidae 22 1 19 2
zonulum
Macropis

Melittidae 1 1 0 0
europaea
Macropis

Melittidae 4 0 1 3
fulvipes
Anoplius

Pompilidae 1 1 0 0 CR
caviventris
Priocnemis

Pompilidae 29 3 21 5
fennica
Gymnomerus

Vespidae 10 4 5 1
laevipes

Nejbohatsi lokalitou na vyskyt mokiadnich druhti byla PP Roudnicka a Datlik,
kde bylo celkem nalezeno 27 jedinci. Konkrétné se jednalo o druhy Mimumesa
beaumonti, ktera byla nalezena ve Zluté misce v poctu jednoho jedince, druh
Lasioglossum zonulum byl nalezen v poc¢tu 11 jedinci, jednou v misce bilé, 2 jedinci
vmodré misce a 8 jedinc v modré misce. Druh Macropis fulvipes byl nalezen
vpoctu 3 jedinci vmodré misce. Dva jedinci druhu Priocnemis fennica byli
objeveni ve Zluté barvé misek a posledni druh Gymnomerus laevipes byl naleznut
po péti jedincich ve Zluté misce, ¢tyri jedinci v bilé misce a jeden jedinec v misce
modré.

Druhou pocetnou lokalitou byla NPP Kopicacky rybnik, kde bylo celkem
objeveno 22 jedinci. Nejpocetnéji zde byl zastoupen druh Priocnemis fennica, ve

zlutych miskach bylo objeveno 11 zastupcli, v modrych miskach 3 a v bilych 2
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jedinci. Nalezen zde byl i druh Lasioglossum zonulum, kdy se 6 jedinctli vyskytovalo
v modrych miskach.

Lokalita PP Rybnik Jikavec hostila 13 jedinci. NejcastéjSim druhem byl
Priocnemis fennica po 6 jedincich ve Zlutych miskach, po 2 jedincich v miskach
modrych a jeden jedinec v misce bilé. Dal$i druhy byly nalezeny vZdy po jednom
jedinci, byly jimi kriticky ohroZeny (CR) druh Anoplius caviventris v bilé misce,
Macropis fulvipes nalezeny ve Zluté misce, Macropis europia v misce bilé a druh
Lasioglossum zonulum ve Zluté misce.

V PP Broumarské slatiny bylo celkem nalezeno 5 jedinct. Jednalo se o druhy
Priocnemis fennica v poctu 3 jedincii ve Zluté misce a 2 jedince druhu Lasioglossum
zonulum v misce Zluté.

DalSimi lokalitami se shodnym poctem nalezenych jedinct byly PP BySi¢ky a PR
Dubno. V PP Bysicky byli nalezeni 2 jedinci druhu Priocnemis fennica a v PR Dubno
opét 2 jedinci, avsak odliSného druhu Lasioglossum zonulum.

OhroZené druhy bez afinity k rakosinam

Ve Zluté misce se nam podarilo odchytit jednoho jedince zranitelného druhu
(VU) z Cerveného seznamu Dolichovespula adulterina z ¢eledi Vespidae, ktery byl
zaznamenenan v PR Baroch. Ostatni druhy Anoplius caviventris, Passaloecus
clypealis a Hylaeus pectoralis z Cerveného seznamu ohroZenych druhéi byly

komentovany jiz v souvislosti s afinitou k halkdm, nebo mokiadiim

Tab. €. 5: Znazornéni vyskytu ohrozeného druhu Dolichovespula adulterina, nalezeného

v modré Moerickeho misce v poc¢tu jednoho jedince.

celkovy
celed druh pocet bila | Zluta |modra |ohrozeni
Dolichovespula
Vespidae adulterina 1 0 0 1 \%8)
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4.3 Celkové vysledky projektu

Tato prace pokryvala Cast lokalit, které byly vyhodnocovany v ramci vétsiho
projektu, jehoZ vystupem je €lanek v Casopisu Ecological Engineering (Heneberg et
al., submitted). Celkové byl proveden vyzkum na 33 lokalitach v Ceské republice
srozmezim nadmortské vysky od 164 do 671 metri. Zvoleny byly lokality, kde
doslo ke koseni rakosu v predchazejici zimé, Ci v 1été, a tudiz zde nebyly k dispozici
halky vhodné pro hnizdéni halkovych specialisti, poté lokality, které nebyly
predmétem tohoto Fizeni béhem poslednich dvou a vice let. Na kazdé z téchto
lokalit byly do transektu umistény kontrolni skupiny halek v navazujici sousedni
louce. TaktéZz byly na lokalitich umistény Moerickeho pasti, pro zhodnoceni
druhového spektra zahadlovych blanokridlych, ktefi nevyuzivaji halky pro své
hnizdéni.

Celkem bylo nalezeno 12 druht Zahadlovych blanokridlych, reprezentovanych
1240 jedinci. Na lokalitach, kde byl stanoven management koseni, bylo nalezeno 12
druhii zastoupenych 734 jedinci a na lokalitach bez stanoveného managementu
koseni 8 druhti v poctu 465 jedinct. V kontrolni skupiné halek pak byly nalezeny
pouze 2 druhy dominantnich halkovych specialistli, reprezentované 41 jedinci,
témito druhy byly Pemphredon fabricii (33 jedinct v 8 halkach) a kriticky ohrozeny
Hylaeus pectoralis (8 jedinct ve 2 halkach). Shodné druhy se taktéZ dominovaly na
nekosenych lokalitach, avS§ak v mnohem vyssich poctech, P. fabricii (413 jedinct ve
115 halkach) a H. pectoralis (33 jedinci v 11 halkach). DalSimi druhy byly
Chelostoma campanularum (3 jedinci v 1 halce), Gasteruption sp. (2 jedinci v 1
halce), Nitela spinolae (3 jedinci v 1 halce), Passaloecus clypealis (6 jedinca ve 2
halkach), Symmorphus bifasciatus (2 jedinci v 1 halce), Trypoxylon deceptorium (3
jedinci ve 2 halkach). Co se dominantnich druhti v kosenych lokalitach tyce, byly
vysledky opét shodné, nejcastéjSim druhem byl P. fabricii (609 jedinci ve 142
halkach) a H. pectoralis (78 jedinct ve 25 halkach). Dalsimi druhy pak Passaloecus
clypealis (17 jedinct v 5 halkach), Gasteruption assectator (2 jedinci ve 2 halkach),
Gasteruption nigrescens (2 jedinci v jedné halce), Gasteruption sp. (3 jedinci ve 2
halkach), Hoplitis leucomelana (7 jedinct ve 2 halkach), Hylaeus moricei (4 jedinci
ve 2 halkach), Stelis ornatula (2 jedinci v jedné halce), Symmorphus bifasciatus (4

jedinci ve 2 halkach), Trypoxylon deceptorium (1 jedinec v jedné halce).
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Mezi nalezenymi druhy se vyskytovaly druhy z Cerveného seznamu, byly jimi
ohrozeny druh (EN) Hylaeus moricei, kriticky ohrozeny (CR) Hylaeus pectoralis a
zranitelny (VU) Passaloecus clypealis. Diky vyzkumu byl objeven i nejvzacnéjsi
druh evropské hrabalky Myrmecodipogon pannonicus, ktery v CR nebyl aZ do této
doby zaznamenan. Pritomnost tohoto druhu je podminéna praveé existenci rakosin
a mokrad.

Lokality s narizenym kosenim rakosu prilakaly vice rozmanitych populaci
Hylaeus pectoralis, vyskytujici se ve vSech tfech druzich lokalit.

Rozmanitost Zahadlovych blanokridlych byla taktéZ odhalena zachycenim
v Moerickeho miskach, celkem bylo nalezeno 2927 jedinci ze 130 druht (mimo
Fomicidae). Halkovi specialisté tvorili 29, 3 % obsazenosti v koseném rakosu,
kdeZto v nekoseném 33, 4 %. Mokradni specialisté pak zaujimali 15, 1 % na

kosenych lokalitach a 4, 4 % na lokalitach nekosenych.
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5 Diskuze

Navzdory tomu, Ze byl cely vyzkum predem vcasné nahlasen a jednotlivé useky
zaznamendany, doslo na nékolika lokalitach k pokoseni halek mistnimi zemédélci,
coz mohlo ovlivnit vysledky zejména v kontrolni skupiné halek, i presto vsak byly
vysledné pocty dostacujici. Pri piistich studiich by se pripadnému pokoseni mohlo
zamezit oznacenim plochy i pfimo v terénu. Naopak doba umisténi Moerickeho
misek se ukazala jako idealni, jelikoZ v tydnech ndasledujicich nastala horka, ktera
v miskach a nizsi aktivitu cilovych druht.

Ve vychodnich Cechach bylo nalezeno 6 druhdi héalkovych specialistd, coZ
predstavuje 31,5% z celkového mnoZstvi hnizdnich druhd, nalezenych v halkach
dle Astapenkové et al. (2017), kde vsak byl vyzkum provadén na rlznych
lokalitach v CR.

Bogusch et al. (2015) a Astapenkova et al. (2017) uvadéji, Ze nejcastéjSim
druhem obyvajicim rakosové halky je Pemphredon fabricii, ktery je velice dobte
adaptovan pro pohyb po stéblech rakosu. I vnasSem pripadé byl tento druh
nejhojnéji zastoupen v rakosovych hnizdech a to v poctu 351 jedincl. Naprosta
vétSina jedinct (91%) byla nalezena v halkach umisténych v rakosi, v kontrolnich
halkach bylo jen minimum jedinct, stejné jako v barevnych miskach. Vysledek pak
koresponduje s bionomii druhu, jak uvadi Blésch (2000) jedinci lovi mSice
predevsim na rakosu a nasledné olizuji jimi produkovanou medovici, proto se od
rakosin nevzdaluji. JelikoZ se nezivi nektarem z kvétl, byli nalezeni v barevnych
miskach pouze v nizkych poctech. Tyto misky mély za tukol simulovat pravé
jednotlivé odstiny kvéti.

Dal$im druhem z fadu blanokridlych, ktery hnizdi v rakosovych halkach je
Trypoxylon deceptorium, ktery také patii do celedi kutikoviti (Crabronidae). JelikoZ
tento druh hnizdi v rdkosovych halkach nepocetné (zifejmé halky vyuZiva jako
sekundarni zdroj pro hnizdéni), nebyl v rakosovych hnizdech nalezen ani jeden
jedinec tohoto druhu. Naopak v barevnych miskach bylo nalezeno 66 jedinct, jak
uvadi Heneberg et al. (2014) Zivi se na kvétech rostlin, kdy preferuje hlavné
mirikovité rostliny (Apiaceae), coz se shodovalo snalezy v miskach, kdy byl

nalezen prevazné v bilych, méné pak ve Zlutych miskach.
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Nalezen byl taktéz druh Hylaeus pectoralis, ktery je Kriticky ohroZenym druhem
vazanym na mokrady. O vzacnosti tohoto druhu se vSak po dalSich vyzkumech dle
Bogusche et al. (2015) a Astapenkové et al. (2017) dalo spekulovat, jelikoZ byl
tento druh zastoupen vcelku hojné na lokalitdch studovanych témito autory.
Béhem nasSeho vyzkumu bylo v rdkosovych halkach nalezeno 37 jedinci, avSak
v barevnych miskach pouze 3 jedinci. Obecné se tento druh malo chyta do
barevnych misek, stejné jako ostatni zastupci rodu, i kdyZ hojné navstévuji kvéty
riiznych rostlin (P. Bogusch, nepublikovano).

Kromé jiz uvedenych druht je podle Astapenkové et al. (2017) moZné uvést
hnizda druhu Passaloecus clypealis, ktery byl nalezen pouze v barevnych miskach
v poctu jednoho jedince, ¢i Trypoxylon minus opét pouze v barevnych miskach
v poctu 6 jedinct.

Ve srovnani s celkovou studii se pak dominance P. fabricii shoduje s dominanci
nalezl ve vychodnich Cechach v této préaci, taktéz druhy z dominantnich druhd H.
pectoralis byl vyznamné zastoupen, jeho vyskyt byl nejrozsirenéjsi v typické
mozaikovité krajiné, kdy se vyhybal mistim degradovanym, ¢i jinak naruSenym.
Méné pocetny druh Passaloecus clypealis byl vsak v celkové studii taktéZ vyznamné
zastoupen. Tyto druhy predstavovaly pouze 21% druhi nalezenych béhem celkové
studie, coz bylo ovlivnéno riznymi Zivotnimi naroky jednotlivych zastupct.

Pocetnosti druhli rakosovych specialistii, nalezenych v barevnych miskach
taktéz vyrazné koresponduji s pocetnostmi komplexni studie, avSak predstavovaly
opét nizsi zastoupeni (42%) z celkové nalezenych druhi. Jelikoz vsak jednotlivé
lokality, zvolené béhem komplexni studie vykazuji rtzna a odliSné bohata
stanovisté, je pochopitelné, Ze nékteré druhy ve vychodnich Cechach chybi, tyto
lokality jednoduse nesplitovaly podminky pro jejich vyskyt.

Druhové odliSnosti byly vyraznéjSi u typickych mokiadnich druhg,
celorepublikova studie ukazala, jako nejbéZznéjsi druh Anoplius caviventris, avsak
ve vychodnich Cechach byl nalezen pouze jeden zastupce tohoto Kkriticky
ohroZeného druhu, vychodni Cechy ziejmé nedostacovaly narokéim tohoto druhu,
ktery se vyskytuje prevazné v teplych oblastech. Shoda ve vysokych pocetnostech
nalezi byla u druhd Priocnemis fennica, kterému vyhovuji i nizs$i teploty a
Lasioglossum zonulum, které ziejmeé nejsou uzce specializovany a nalézt je miizeme

po celém naSem uUzemi. Odchyceni jedinci druhu Gymnomerus laevipes
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predstavovali témér polovinu vSech nalezii zahrnutych do komplexni studie na
tizemi CR. PP Roudni¢ka a Datlik, kde byl tento druh nalezen zifejmé poskytovala
dostatek hnizdnich moZnosti, diky vyskytu starych lodyh a vétvicek ke, vcéetné
pritomnosti druhii mandelinkovitych broukd, jejichZ larvami zasobuje hnizdni
komiirky (Heneberg et al. 2014).

Komplexni studie poté prinesla zjiSténi, Ze jednotlivé halkové druhy zrejmé
nejsou vyznamneé teritorialni, jak je ¢asto zminovano. Naopak jsme pozorovali jev,
kdy se jedinci spiSe agregovali v jednotlivych hnizdech. Souc¢asné byli nalezeni
jednak zastupci stejného druhu, kdy nejvétsi agregacni trend vykazoval druh
Pemphredon fabricii, ale zaroven s druhem P. fabricii byli nalezeni i zastupci dalSich
druhti, ptevazné Hylaeus pectoralis, ale i rodu Gasteruption. Jedna se o hnizdni
parazitoidy blanokridlych, kteii se po zkonzumovani vajicka, ¢i larvy v komirce
zivi i pripravenou potravou larvy, proto byli nalézani v hnizdech jinych druhf, ale
nikdy ne spolecné (van Achterberg & Talebi 2014). AvSak nalézany byly i halky,
kde byla kombinovana hnizda s vice druhy halkovych specialistii, nejcastéji praveé
s druhem P. fabricii (Bogusch et al. 2015). Nebylo zjiSténo, zda se druhy béhem
hnizdéni potkaly, avSak bylo potvrzeno, Ze jim piitomnost ciziho hnizda nedéla
problém.

Co se druhové rozmanitosti typickych halkovych druhi tyce, porovnavali jsme
taktéZz rozdily v mnozstvi zahnizdénych druhii vseceném a neseCeném rakosi.
Druhy, které byly citlivé na secbu rakosi, byly Trypoxylon deceptorium, Passaloecus
clypealis a Pemphredon fabricii. Naproti tomu druh Trypoxylon minus, hnizdici spiSe
ve direvé a dutinach stromd, nebyl citlivy na koseni. Podobné vlastnosti vykazoval i
druh Hylaeus pectoralis, ktery preferuje jako biotopy radkosiny volné proristajici do
kvétnatych luk (Astapenkova et al. 2017). Jedinym druhem, ktery preferoval
absenci koseni, byl polylekticky, avSak ohroZzeny druh Hylaeus moricei, ktery vSak
byl nalezen jen vmalém poctu jedinci, a na studovanych lokalitdich v této
diplomové praci nalezen nebyl, jelikoZ vyhledava teplé oblasti (v CR predev$im
oblast Moravy).
zelenuSkami rodu Lipara jsou pro halkové druhy neomezenym zdrojem, a to
zejména diky jejich Siroké dostupnosti. Naopak bylo potvrzeno, Ze rakosiny samy o

sobé nejsou pro druhy hnizdici v halkach dostatecné, co se Zivotnich naroki tyce.
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Obecné je pro zastupce blanokridlych dilezitd zejména kombinace vhodnych
zdroji potravy pro dospélce i larvy s dostupnosti dostatecnych hnizdnich
materiadlti (Westrich 1996, Wright 2015). V ptipadé halkovych organismii nejsou
rakosiny dostate¢nym zdrojem potravy a tyto druhy tedy vyZaduji jejich kombinaci
se zdroji potravy v prilehlych loukach, kde maji k dispozici potravni dostatek.
Typickym prikladem jsou ziejmé oba druhy rodu Hylaeus, které najdeme jen na
volné expandujicich rakosinach do kvétnatych mokradnich luk (Astapenkova et al.
2017). Opakem je pak Pemphredon fabricii, ktery se vyskytuje témér v jakékoliv
rakosiné s halkami, protoZe halky predstavuji preferované hnizdni dutiny, a rakos
prinasi potravu larvam i dospélcim v podobé msic, respektive jejich medovice
(Bogusch etal. 2017).

Z divodu snadnéjsi dostupnosti potravnich zdroj pro ptivodce se halky rodu
Lipara vysKkytuji pravé v blizkosti ekotonii na rozhrani rakosin s okolnimi loukami.
Expanze rakosu do okolnich biotopii pak nasledné byva predmétem managementu
lokality, spojenym s kosenim, ¢i jinym odstrafiovanim biomasy rozsitujicitho se
rakosu, ¢imzZ dochazi k ochuzeni, ¢i Uplnému vyCerpani hnizdnich zdroji pro
organismy na tyto halky vazané. Zdroje potravy, podporované odstranovanim
rakosu na lokalité, vSak ziistavaji i nadale k dispozici. Tato domnénka pak byla
potvrzena pri instalaci hnizd na lokality, kde management koseni neprobihal
v porovnani s lokalitami se stanovenym managementem koseni. Na lokalitach
s narizenym kosenim dochazelo k ochuzeni o hnizdni zdroje, které vSak byly
nabidnuty pri instalaci umélych hnizd. Oproti hnizdim umisténym na lokality bez
nafizeného koseni bylo vyuzito vpriméru kazdé tireti hnizdo, avSak hnizda
umisténa na lokalitdch s managementem koseni, byla obecné obsazena pouze
z jedné Ctvrtiny.

Druhova diverzita druhli vazanych na rakosiny se na lokalitAch
s managementem koseni a bez tohoto managementu vyrazné neliSila, znacné
rozdily v diverzité vSak byly zaznamenany u mokradnich druht, kdy se naprosta
vétSina vyhybala nekosenym lokalitAm a to z diivodu nedostatku potravnich
zdrojli. Souhrnné bylo tedy zjisSténo, Ze kosend stanovisté hosti pocetnéjsi a
riznorodéjsi spoleCenstva blanokiidlych, nez stanovisté nekosena, coz odpovida
naleziim Trnky et al. (2014). Na zakladé tohoto zjisténi by mél zvoleny

management, pokryvat potieby obou téchto specialisti. MozZnosti je secba casti
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rakosiny pravidelné jednou roc¢né, ¢imz zistanou zachovany potravni zdroje pro
mokradni specialisty i dal$i druhy a rdkosinovd monokultura se timto zmensi na
ploSe. Zbyla ¢ast rakosiny by méla byt ponechana bez seceni po dobu 2 - 3 let, kdy
bude poskytnuta moZnost hnizdéni zelenuskdm rodu Lipara v rakosovych stéblech
v prvnim roce, a v letech nasledujicich budou vzniklé halky moci vyuZit ke svému
hnizdéni i rakosovi specialisté.

Kopf a Schiestl 2000, Lee a Scott 2007, Westrich 2008, Heneberg a kol. 2014) byl
bézné nalézany druh P. fabricii u kterého se ndm dominance v pocetnostech nalezii
potvrdila, avSak opalny trend jsme zaznamenali u T. deceptorium. PouZitim
rakosovych hnizd ve velkém méritku jsme dosli ke zjiSténi, Ze pocetnosti tohoto
druhu nejsou zdaleka tak vysoké. Jiz v minulych vyzkumech byl tento druh nalézan
v nizkych poctech, to vsSak korespondovalo srozsahy vyzkumia. Nyni bylo
potvrzeno, Ze se tento druh obecné vyskytuje v nizkych pocetnostech. Na lokalitach
je vsak hojny, coZ dokazuji pocetné odchyty do barevnych misek. Ziejmé tedy
vyuziva i jiné hnizdni zdroje, napr. dutd stébla rakosu (a koseni mu tedy miize

vyhovovat i z tohoto diivodu).
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6 Zavér

Cilem prace bylo zjisténi, zda halkovi specialisté vyuziji pro své hnizdéni
nabidnutd radkosova hnizda. Tento predpoklad se nam podarilo potvrdit nalezy
larev, kdy halkovi blanokridli tato hnizda pro své hnizdéni skutecné vyuzili.
Obsazenost halek umisténych vrakosi byla mnohondsobné vétsi (60%), nez
obsazenost halek umisténych dale od rakosiny (13%). NejcastéjsSim druhem,
nalézanym v halkadch byl druh Pemphredon fabricii v poctu 351 jedincti, ktery
mnohondasobné prevySoval vyskyt ostatnich halkovych druht. DalSim pocetnym
druhem byl Hylaeus pectoralis v poctu 37 jedincli v rdkosovych hnizdech. Nejméné
pocetnym druhem byl Passaloecus clypealis, kdy byli nalezeni pouze dva jedinci.

Celkové pak bylo nalezeno 50 druha blanokridlého hmyzu, z nichz 6 druhi
vyuziva rakosové halky pro své hnizdéni a dalsich 7 druhi preferujicich mokradni
stanovisté pred ostatnimi. Nejbohatsi lokalitou na vyskyt halkovych druhti byla PP
Roudnicka a Datlik, kde bylo nalezeno 5 druhti halkovych specialist.
Do Cerveného seznamu ohroZenych druh@ spadaly 4 druhy, a to konkrétné
rakosovy specialista Passaloecus clypealis, fazeny mezi druhy zranitelné (VU),
stejné tak jako Dolichovespula adulterina, ktera vsak nema afinitu viici rakosinam.
Dal$imi druhy byly Hylaeus pectoralis, halkovy specialista razeny mezi kriticky
ohrozené druhy (CR), taktéz jako typicky mokiadni druh Anoplius caviventris
spadajici do stejné kategorie kriticky ohroZenych druhti (CR).

Vyzkum prokazal, Ze management koseni ma pozitivni vliv na pocetny vyskyt
halkovych druhi, které timto maji snadnéjsi pristup k potravnim zdrojim mimo
rakosové monokultury. Kontrolni skupina halek umisténych v dohledné
vzdalenosti od rakosiny byla obsazena znatelné méné, nez skupina halek
v blizkosti rakosiny, obecné se tedy druhy vazané na rakosiny piili§ nevzdaluji od
téchto hnizdnich oblasti.

Co se diverzity druhti tyce, pro halkové druhy neni management koseni zcela
rozhodujicim faktorem vyskytu, pokud maji i pres koseni rakosu dostatek
hnizdnich moznosti. Koseni ma vliv predevSim na druhy mokradni, které se
nekosenym lokalitam obecné vyhybaly, jelikoZ zde nenalezli dostatek potravnich
zdroju.

Podrobné vysledky je mozné nalézt v priloZeném rukopise ¢lanku Heneberg et

al.: Reed gall as the limiting nesting resource of rare wetland bees and wasps
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(Hymenoptera: Aculeata & Evanioidea), odevzdaného do casopisu Ecological

Engeneering.
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Abstract:

Common reed (Phragmites australis) is often subject to eradication by conservation
management and is also commercially harvested. However, numerous Palaearctic cavity-
nesting aculeate Hymenoptera use old reed galls induced by Lipara flies (destroyed by
such human activities) as an important nesting resource. We performed a manipulative
field experiment involving the exposure of trap nests made of Lipara-induced galls,
Moericke traps and phytocenologic examinations at 66 paired sampling sites in the Czech
Republic. Lipara-induced reed galls comprised a limiting nesting resource for obligate
reed specialists within both mowed and unmowed reed stands. Reed mowing prescribed
for nature conservation purposes affected species richness and the abundance of aculeate
hymenopterans. The sites with mowed reed stands attracted more species to the trap
nests, and the sites were also associated with a higher abundance of aculeates in the trap
nests and Moericke traps. However, when the trap nests were exposed at sites distant
from any reed stands, the species richness and abundance of aculeates nesting in the trap
nests dropped dramatically. Surprisingly, the study species did not form any micro-
territories when occupying the trap nests containing multiple galls suitable for nesting.
The trap nests did not equally support the nesting of all species known to use Lipara-
induced reed galls, and the analyzed environmental factors displayed species-specific
responses. It remains to be investigated whether and which species known to nest in
Lipara-induced reed galls can use also other alternative nest resources, such as reed stems

and stems of other wetland-associated plants.

Keywords: Biodiversity conservation; Conservation management; Mosaic

management; Reed harvesting; Reed cutting; Reed expansion
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1. Introduction

Some species of Palaearctic cavity-nesting aculeate Hymenoptera developed a nesting
strategy by which they form their nests in the galls of chloropid flies (Chloropidae). Most
frequently, they use the galls induced by Lipara lucens on common reed Phragmites
australis (Poaceae) stems (Dely-Draskovits et al. 1994; Westrich 2008; Bogusch et al.
2015). They are specialized for nesting in Lipara-induced galls that are a year old or even
older. The galls induced by L. lucens are most abundant at ecotones of reed bed with
adjacent bogs or meadows. However, such sites are often subject to conservation
management consisting of repeated eradication of common reed (Schmidt et al. 2005;
Valkama et al. 2008; Trnka et al. 2014). When the reed beds are mowed annually or bi-
annually, the Lipara-induced galls cannot be colonized by their aculeate inquilines, and
these species thus suffer from a lack of nesting resources even though the habitat provides
abundant (or super-abundant) food resources compared to unmanaged reed stands. It is
unknown, whether the Lipara-induced galls can be considered limiting nesting resources
of their aculeate inquilines, as the aculeates are known for their use of partial habitats
(Westrich 1996) and thus may simply use the more distant galls for their nesting while
still using the mowed sites for feeding themselves. It is also unknown whether the
conservation management consisting of annually or bi-annually prescribed reed cutting,
burning or grazing can affect the abundance of aculeate reed gall inquilines, many of which
are considered rare and some of which are critically endangered within the study area
(Farkac et al. 2005).

The accumulation of reed leaf and stem litter and the resulting drying-out and
nitrification of the ground surface is a major conservation problem within reed beds.
Cutting or burning affects floristic diversity of most marsh plants, but it has no effects on
the rate of reed leaf and stem litter breakdown (Cowie et al. 1992). Thus, cutting or
burning must be conducted concurrently with removal of mowed reed biomass to achieve
the desired conservation benefits. Reed mowing in general increases reed density and
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decreases relative growth rate, shoot length and diameter (for a review cf. Engloner
2009). Summer and autumn cutting decreases the aboveground biomass in the following
year when the cutting is performed in June but not when performed in July or August, as is
common (Granéli 1989; Asaeda et al. 2006). The latter option is, however, a widespread
conservation management strategy for meadows invaded by reed in the Czech Republic
(Heneberg and Bogusch, pers. obs.). Additionally, cutting or perforating the internodes
growing in sandy substrates does not affect the growth in the following summer (Wiesner
and Granéli 1989; Strand and Weisner 2002). Data are inconsistent when dealing with
effects of winter cutting or burning. Whereas Granéli (1990) and Poulin and Lefebvre
(2002) argued that winter cutting has largely no effect or a positive effect on biomass
production, Ostendorp (1991, 1995, 1999) reported the formation of denser stands with
thinner stems, which have reduced mechanical resistance against environmental hazards
(including the gall-inducing insects). The response of other plant species to reed mowing
is considered a controversial issue. It is likely that cutting reed that is expanding to
adjacent meadows supports species diversity and is thus associated with higher plant
species richness. However, it is probably only the spring and summer reed cutting that
supports other plant abundance and/or species richness (Cowie et al. 1992). Winter
mowing likely decreases habitat heterogeneity without suppressing further reed growth,
thus decreasing the species richness of other plants (Poulin and Lefebvre 2002; Dedk et al.
2015).

When considering the response of animals to the commercial reed harvest or
conservation reed management, the effects are complicated. Invertebrates are thought to
display a limited response to reed cutting, particularly when considering data obtained
one year after the treatment or later. These data demonstrated that no soil invertebrates
and only a few families of above-ground invertebrates showed any significant treatment
effects when examined one year since the treatment (Ditlhogo et al. 1992; Poulin and

Lefebvre 2002; Trnka et al. 2014). However, there could be a response on a more detailed
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scale. Schmidt et al. (2005) found that phytophagous insects (Homoptera) increased, but
the saprophagous woodlice and some vegetation-dwelling species of spiders and beetles
decreased in reed stands mowed in winter. Detrimental effects of reed cutting on resident
and early-arriving reed songbirds (Acrocephalus melanopogon, Panurus biarmicus,
Botaurus stellaris) but not on the late-arriving reed songbirds (Acrocephalus arundinaceus,
Acrocephalus scirpaceus and Acrocephalus paludicola) were reported by Baldi and Moskat
(1995), Poulin and Lefebvre (2002), Poulin et al. (2009) and Tanneberger et al. (2009).
Similarly, Vadasz et al. (2008) confirmed positive effects of winter reed mowing on the
abundance of A. arundinaceus, but they found all other species (including A. scirpaceus)
decreased in both their species richness and abundance. They also found that the
artificially formed edges between mowed and unmowed areas were much less preferred
by passerine species than natural edges. The differences in the occupancy of mowed and
unmowed reed beds likely cannot be attributed to differences in nest predation (Trnka et
al. 2014), except in the mowed/unmowed reed bed ecotones (Malzer and Helm 2015), but
rather to changes in the availability of nesting and food resources (Schmidt et al. 2005). In
contrast, reed burning or grazing has negligible or positive effects on species richness and
abundance of aquatic and farmland birds (Brennan et al. 2005; Durmus and Nergiz 2013;
Méro et al. 2015).

Trap nests have been successfully used for Aculeata research in a number of habitats,
including nests made of reed stems set up in sown fields with various crops, in set-aside
fields and in meadows by Gathmann et al. (1994). In this study, we performed a
manipulative experiment and analyzed the content of trap nests and Moericke traps, and
we conducted phytocenologic examinations of the study habitats. We answered the
following questions: (1) Can Lipara-induced reed galls be considered a limiting nesting
resource? (2) Does reed mowing affect the species richness and abundance of aculeate
hymenopterans? (3) Do the aculeates form any micro-territories when occupying trap

nests that contain multiple galls suitable for nesting? (4) Do the trap nests consisting of
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Lipara-induced reed galls support the nesting of all species known to use this nest
resource equally? (5) What factors limit the Lipara-induced reed gall-associated

aculeates?

2. Material and methods

2.1.Study area and sampling sites

The study was conducted at 66 sampling sites (Fig. 1) distributed in pairs across the
Czech Republic (48°48°-50°37°N, 13°31°-17°31°E). The traps were installed at altitudes
164-671 m above sea level (mean 330+140 m above sea level), and they were distributed
based on the space-for-time substitution paradigm proposed by Pickett (1989). The traps
were installed at the following three types of sites: 1) At terrestrial reed beds expanding to
the meadows and mowed in the preceding winter or summer, which ensured that there
were not any available reed galls suitable for nesting of aculeate and evanioid
hymenopterans (hereafter termed “mowed reed”). 2) Control sites at ecotones of
terrestrial reed beds expanding to the meadows that were not subject to any management
during the last two years or more. Old Lipara-induced reed galls were available in these
beds (hereafter termed “unmowed reed”). 3) Control sites at meadows subjected to
sampling according to point (1) but with transects located to parts of the respective
meadows, where the reed was not expanding (hereafter termed “adjacent meadows”)
(Fig. 1).

2.2. Manipulative field experiment

Within each sampling site, we installed ten trap nests consisting of reed galls induced
by Lipara lucens. The galls were collected in January 2015 at sites with a high abundance
(e.g., ash and slug tailing ponds). The deformed reed shoots were cut directly under the
gall, and their protruding leaves were also cut out. Collected galls were moved

immediately to the emergence traps, stored in a well ventilated place that was side-
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exposed to daylight, kept at a temperature between 15 and 23 °C, and sprayed with water
at least once a week. Such treatment allowed any Lipara flies and other invertebrates to
emerge, avoided skewing of the results and avoided their dissemination to the sampling
sites. In May 2015, the galls were removed from the emergence traps and the trap nests
were constructed. Each trap consisted of a bunch of ten galls taped to a 0.5-1.2 m high
bamboo pole.

Transects of trap nests were formed between 24-May and 19-Jun-2015. The trap nests
were removed from transects between 18-Jul and 27-Aug-2015 and enclosed into black
plastic bags to avoid cross-contamination and contact with other insects until examined.
The trap nests were then placed in a shaded place and within a week, all the previously
exposed galls were longitudinally cut, and their contents were analyzed.

Sampling using Moericke traps

At each sampling site, we installed a transect of Moericke traps. We used Moericke
traps to gain information about the species spectrum of reed gall specialists present at
each sampling site to complement the data obtained by rearing the galls from trap nests.
We also aimed to use the Moericke traps to gain information on the value of sampling sites
for aculeate hymenopterans, which utilize nesting resources other than reed galls.
Moericke traps have been successfully used for the collection of bees and wasps in a wide
range of habitats (Cruz-Sanchez et al,, 2011; Vrdoljak and Samways, 2012; Heneberg et al.,
2016), including wetlands (Heneberg et al., 2014).

We made the traps from round 570 ml polypropylene containers that were 120 mm in
upper diameter and 80 mm deep (Obal Centrum, Sezemice, Czech Republic). The
containers were filled to the upper quarter with soapy water and salt. We used three
colors of Moericke traps at each sampling site to maximize the obtained species spectrum.
Specifically, we used the following colors: white (RAL 9010), yellow (RAL 1021) and
turquoise (RAL 5018). We stored the collected specimens in 96% ethanol until pinned for
identification.
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We set out the Moericke traps for two to four days between 1-Jul and 31-Jul-2015.
Along each transect of trap nests, we set out 20 or 21 Moericke traps. Due to vandalism
and irregularities in management of sampling sites, some of the traps were destroyed
during the experiments. In summary, the traps were exposed for 2097 trap-days.

Permissions

Study of plants and animals was possible at all localities without any restriction, except
the following:

Hrobice (Baroch Nature Reserve (NR)), permission issued from Pardubice regional
authority; Lazné Bohdanec¢ (Bohdanecsky rybnik National Nature Reserve (NNR)), Trhova
Kamenice (Stradovka NR) and Bezdékov (Moktadlo NR), permissions issued from Zelezné
hory Protected Landscape Area (PLA); Semechnice (Broumarské slatiny Nature
Monument (NM)), Lazné Bélohrad (BySicky NM), Hradec Kralové - Roudnicka (Roudnicka
a Datlik NM), Ohatice (Rybnik Jikavec NM) and Ceska Skalice and Kleny (Dubno NR),
permissions issued from Hradec Kralové regional authority; KnéZicky (Kopicacky rybnik
National Nature Monument (NNM)), Jestiebi (Novozamecky rybnik NNR) and Zehuti
(Zehunisky rybnik NNM), permissions issued from Kokoiinsko PLA, personally Ing. Véra
Lucie Valova; Pritluky (Ktivé jezero NNR), permission issued from Palava PLA; Vrbovec
(Vrbovecky rybnik NM), Hrabétice (Travni dvir NM), Milotice u Kyjova (Pise¢ny rybnik
NR), Vacenovice (Jezero NM), Javornik (Velicky hlinik NM) and Uhercice (Uhercicka louka
NM), permissions issued from the regional authority of Jihomoravsky region; Tiebec
(Brousktiv Mlyn NNR) and Mri¢ (Mokrad u Borského rybnika NM), permissions issued
from Blansky les PLA; StriZovice (Krvavy a KacleZsky rybnik NNM and Hradecek NR),
permissions issued from the regional authority of Jihocesky region; Chlum u Treboné
(Staré Jezero NR), Kunzak - Kaproun (Kaproun NNM) and Smrzov (Smrzovsky Dolni
rybnik), permissions issued from Trebofisko PLA; Hradistko II (Louky u rybnika
Proudnice NR), Velky Osek (Tonice - Bezedna NR), Trtice (V bahnach NR) and Sosen

(Plavisté NM), permissions issued from the regional authority of Stiredocesky region.
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Data analyses

We analyzed all Hymenoptera: Aculeata (except Formicidae) and Evanioidea obtained
in course of the experiments with trap nests, all species Hymenoptera: Aculeata (except
Formicidae) obtained in course of the experiments with Moericke traps, and all species of
vascular plants identified in course of phytocenological relevés. We assessed the red-list
status of hymenopterans according to Farkac¢ et al. (2005). The species included in the
Czech red-list of invertebrates were termed as “red-listed” throughout the text, and
included all species known as critically endangered (CR), endangered (EN) or vulnerable
(VU). Together with the red-listed species, we analyzed also the newly emerging (NE)
species, which were identified in the Czech Republic only recently. We assessed the red-
list status of vascular plants according to Grulich (2012). Vascular plant species included
in the Czech redlist were termed as “red-listed”, and consisted of the following categories
of species: critically endangered (C1), endangered (C2), vulnerable (C3), near-threatened
(C4a) and data deficient species (C4b) accordingto Grulich (2012). The C1 and C2 species
were further divided according to the formal reasons leading to their inclusion in the red
list based on rarity and population decline (C1b, C2b), population decline (C1t, C2t), or
rarity (C1r, C2r) (Grulich, 2012).

We estimated the species richness using the Chao-1 estimator, corrected for unseen
species. We compared the species richness of the analyzed datasetsusing Sgrensen
similarity index. We also calculated rarefaction curves and basic diversity indices for each
of the datasets as described (Heneberg and Reza¢, 2014). These included the total number
of species found, the total number of individuals found, dominance (expressed as 1 -
Simpson index, where 1 indicates complete domination of the single species, and 0
indicates equal representation of all the taxa), Brillouin’s index [diversity index, which
may be more appropriate when assessing datasets obtained using Moericke traps because
these may be selective for species with certain behavioral habits (Uetz and Unzicker,
1975)], Margalef’s species richness index (with good discriminating ability, but sensitive
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to sample size), equitability (evenness measure, where Shannon diversity index is divided
by the logarithm of number of taxa; Shannon index itself reflects entropy, ranging from 0
for communities with only a single taxon to high values for communities with many
species, each with only few individuals), Fisher’s alpha (diversity measure), and Berger-
Parker dominance index (number of individuals of the dominant species relativized to the
total number of individuals). To compare the diversities, we used Shannon ¢-test with bias
correction term (Poole, 1974). We used the X2 test to assess the species-specific
differences in the abundance across the study habitats, when the expected frequencies of
comparators were adjusted to the size of each specific dataset compared. Random
distributions of the immature aculeates in reed galls were calculated based on the number
of galls collected, the number of galls per trap nest and the number of galls used by the
respective species in each habitat analyzed. We applied a canonical correspondence
analysis (CCA) to analyze the contribution of environmental variables and habitat
management. We performed the calculations in EstimateS 9.1.0 and PAST v. 2.14. Data are

shown as mean + SD unless stated otherwise.

Results

Diversity of aculeate and evanioid Hymenoptera in trap nests made of reed galls

We retrieved a total of 1240 individuals of 14 species of aculeate and evanioid
Hymenoptera from trap nests made of Lipara-induced reed galls. The 1876 galls within
195 trap nests in mowed reed hosted 12 aculeate and evanioid Hymenoptera species
represented by 734 individuals. The 1543 galls within 156 trap nests in unmowed reed
hosted eight aculeate and evanioid Hymenoptera species represented by 465 individuals.
In addition, the 481 galls within 54 trap nests in adjacent meadows hosted only two
aculeate Hymenoptera species represented by 41 individuals. The rarefaction (Fig. 2)
showed that the datasets were nearly complete, with only several species predicted to be

missing in the most diverse dataset from mowed reed. Sgrensen similarity indices and
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Shannon t-tests revealed that there was limited similarity across the three datasets, with a
low Sgrensen similarity index particularly when comparing the trap nests in mowed reed
with those in adjacent meadows (Table 1).

The two species attracted by the trap nests in adjacent meadows consisted of the
eudominant reed gall specialist, Pemphredon fabricii (33 individuals occupying 8 galls),
and the critically endangered species of wetlands on sandy ground, Hylaeus pectoralis (8
individuals occupying 2 galls). Both of these species were also abundant in trap nests in
the other two site types.

The two dominant species in trap nests in unmowed reed were the same as those
attracted to the trap nests exposed in adjacent meadows. However, they were several
times more abundant in unmowed reed than in adjacent meadows (2 test p<0.001, both),
and they were represented by 413 individuals in 115 galls (P. fabricii) and 33 individuals
in 11 galls (H. pectoralis). The other six species were present in one or two galls only, and
they were represented by two to six individuals each (Table 2).

In mowed reed, the trap nests attracted again predominantly P. fabricii (609
individuals in 142 galls) and H. pectoralis (78 individuals in 25 galls), which produced the
high Dominance index calculated for all the three habitat types (Table 1). Their
abundance was significantly higher compared to adjacent meadows (x2 test p<0.001,
both), and in the case of H. pectoralis, compared to unmowed reed (x2 test p>0.05 for P.
fabricii, but x2 test p<0.001 for H. pectoralis). Similarly, the trap nests in mowed reed
attracted more abundant populations of the other reed gall-associated species,
particularly of Passaloecus clypealis (17 individuals in five galls). The only two species
absent in trap nests in mowed reed were Chelostoma campanularum and Nitela spinolae.
However, we recorded these species only in a single gall each; thus, the experiment did not
have sufficient power to analyze the differences in abundance of the latter two species.

Importantly, the trap nests in mowed reed were associated with the highest Fisher’s alpha
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(Table 1), indicating that the trap nests hosted the most diverse assemblages in mowed
reed compared to both the unmowed reed and adjacent meadows.

The number of individuals per gall did not differ between the habitat types (Table 3).
We accumulated sufficient evidence to assess this parameter for the two most abundant
species, P. fabricii and H. pectoralis. In the case of the P. fabricii dataset, Levene’s test for
homogeneity of variance based on either means or medians revealed unequal variance (p
= 0.002 and p = 0.01, respectively). Thus, we applied the Welch F test, which revealed
significant differences between the number of individuals of P. fabricii per gall among the
three habitats examined (F = 5.15, df = 17.3, p = 0.02). However, the differences were quite
minute, and our experiment lacked sufficient power to obtain reasonable results from
Tukey’s pairwise comparisons, which were all insignificant. However, there was a trend
toward a slightly higher number of individuals per gall in trap nests in mowed reed
compared to the unmowed reed or adjacent meadows (Table 3). When analyzed in detail
(Fig. 3), the differences were caused by a lower number of single individual-containing
galls in mowed reed compared to unmowed reed (x2 test p = 0.02) or adjacent meadows
(x2 test p < 0.001) after adjusting for the number of P.fabricii-containing galls in mowed
reed. For H. pectoralis, we collected sufficient evidence for the mowed and unmowed reed.
The number of individuals per gall did not differ between these two habitats (t-test p >
0.05). However, there were significant differences in the number of single individual-
containing galls in mowed reed compared to unmowed reed (x2 test p = 0.05), with a
higher proportion of such galls in mowed reed.

Territoriality and mixed nests of P. fabricii

When designing the experiment, we did not have sufficient evidence to determine to
what extent the data could be affected by the territoriality of the eudominant P. fabricii.
We hypothesized that territoriality could lead to the occupancy of a whole bunch of galls
within each trap nest by just a single P. fabricii female. However, at the most abundantly
occupied site (mowed reed at BySicky NM), P. fabricii occupied 36 out of the 100 galls
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within 100 nests. We thus analyzed the number of galls occupied by P. fabricii in each trap
nest (Fig. 4), and we plotted the number of occupied galls against the expected number of
occupied galls per trap nest calculated based on a simulated random distribution of the
galls. The random distributions reflected the number of galls collected, the number of galls
per trap nest and the number of galls used by the respective species in each habitat
analyzed. We calculated these data separately for the two species, which were the most
abundant in the trap nests, P. fabricii (Fig. 5A-C) and H. pectoralis (Fig. 5D-E), for nests
found in mowed reed (Fig. 5A, D), unmowed reed (Fig. 5B, E) and adjacent meadows (Fig.
5C, F). Surprisingly, there was no evidence of territoriality among the assemblages of the
two study species. Instead, the more abundant species, P. fabricii, displayed a strong
significant trend towards nesting in aggregations, as the aggregations of 2-6 occupied galls
were significantly more common than the single occupied galls within the examined trap
nests (x2 test p<0.001 each). We observed a similar trend for H. pectoralis when all its
nests were analyzed together (x2 test p<0.001). We also found a modest difference in the
frequency of trap nests with one and more galls occupied by P. fabricii when comparing
mowed and unmowed reed and adjacent meadows (x2 test p<0.001 each, sample size-
adjusted). We found the highest proportion of trap nests with multiple occupied galls in
mowed reed (80% of galls occupied by P. fabricii in mowed reed were in nests with
multiple occupied galls), followed by unmowed reed (64%) and adjacent meadows (50%).
The number of trap nests set out in each habitat exceeded the number of occupied galls in
all the three examined habitats. Thus, if P. fabricii or H. pectoralis were territorial, they
were provided with sufficient resources to avoid nesting in aggregations. However, it was
not clear whether the nest construction, oviposition and nest provisioning occurred
simultaneously in multiple galls each trap nest. We found young larvae at multiple sites
when trap nests were collected and analyzed at the end of July; however, the young larvae
were absent in those analyzed at the end of August. As 9.5% of P. fabricii larvae (100

individuals) were immature and 90.5% of P. fabricii larvae (955 individuals) were mature
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(defecated) at the time of gall content analysis, we attempted to assess whether the
immature larvae were associated with nests also containing mature larvae (suggesting
non-simultaneous nest care). We found immature larvae in 36 trap nests, of which 20
contained two or more occupied galls. Of these nests, four (20%) represented trap nests
with all galls containing only immature larvae (two or three occupied galls per nest), and
14 (70%) were trap nests with one or more galls with immature larvae and with one or
more galls with the mature larvae only (two to five occupied galls per nests). The
remaining two nests contained two to three occupied galls that were occupied by mature
larvae only or with a mixture of mature and immature larvae. Regarding trap nests with
only a single occupied gall, four were occupied by a mixture of mature and immature
larvae, and 12 were occupied by immature larvae only.

In many galls, we found larvae of multiple species within a single gall. As P. fabricii was
the eudominant species, we analyzed which species nested with this species. We identified
nine such galls in mowed reed, four in unmowed reed and one in adjacent meadows. These
were represented by the inquilines Chelostoma campanularum, Hoplitis leucomelana,
Hylaeus pectoralis, Nitela spinolae, Passaloecus clypealis, Symmorphus bifasciatus and
Trypoxylon deceptorium. We also found mixed nests of P. fabricii with Gasteruption sp., the
larvae of which characteristically feed on the larval food of solitary bees and wasps after
consuming the egg or larva of the host (van Achterberg and Talebi, 2014). Another species
forming mixed nests with P. fabricii was Stelis ornatula (Table S1), which is considered a
characteristic nest parasite of small Hoplitis spp., Osmia maritima and several other
species (Macek et al,, 2010); we also previously found S. ornatula as a parasite in reed galls
with nests of Hoplitis leucomelana (Bogusch et al. 2015).

Diversity of aculeate Hymenoptera as revealed by Moericke traps

We captured a total of 2927 individuals from 130 species of aculeate Hymenoptera
(except Formicidae). Both examined habitats, the mowed and unmowed reed stands, were
associated with a similar number of species. The Chao-1 species richness corrected for
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unsampled species estimated 109.4 + 2.7 species in mowed reed stands and 131.3 * 34.5
species in unmowed reed stands. Despite this similarity and the fact that both assemblages
had similar species richness and diversity values as indicated in Table 4, the Sgrensen
similarity index was only 0.479 and the Shannon t-test indicated significant differences
between the two habitats too.

The differences in species composition of aculeate hymenopteran assemblages in
mowed and unmowed reed beds were less prominent when focusing on the species that
obligately or facultatively use the Lipara-induced reed galls as their nesting resource or
other wetland specialists. Particularly, the assemblages of species that obligately or
facultatively use the Lipara-induced reed galls were similar to each other (Sgrensen
similarity index 0.782, Shannon t-test p > 0.05). Additionally, differences in the occupancy
by other wetland specialists (Sgrensen similarity index 0.571, Shannon t-test p = 0.04)
were less prominent than the differences found when analyzing the whole assemblage
(Table 4). There was a difference in the number of individuals captured per trap-day in
traps in mowed and unmowed habitats (1.55 individuals per trap-day in mowed reed and
0.94 individuals per trap-day in unmowed reed). This difference cannot be attributed to a
better visibility of traps (the traps were exposed late in the season, when the reed was
high at both types of habitats). We observed a similar trend in the abundance of the
species that obligately or facultatively use the Lipara-induced reed galls, which comprised
29.3% of total captures in mowed reed and 33.4% of total captures in unmowed reed.
More strikingly, the share of other wetland specialists reached 15.1% in mowed reed but
only 4.4% in unmowed reed (x2 test p < 0.001 each, after adjusting for the total numbers
captured in mowed reed). A significantly higher number of individuals of only seven
species were captured per trap-day in unmowed reed compared to mowed reed. These
included the following (in order of their abundance): Dasypoda altercator, Hylaeus moricei,
Rhopalum gracile, Lassioglossum leucopus, Lasioglossum laticeps, Dryudella stigma and

Trichrysis cyanea (x2 test p<0.05 each).
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When focusing at the species level, among the Lipara-induced reed gall specialists, the
differences in the abundance in mowed and unmowed reed were significant for the most
abundantly captured species, Trypoxylon deceptorium, as well as for Passaloecus clypealis,
Ectemnius confinis, Pemphredon fabricii, and Rhopalum gracile. In contrast, the species that
nest rather in wood, such as Trypoxylon minus and Hylaeus confusus were not sensitive to
mowing. The latter group also included Hylaeus pectoralis, which is considered an obligate
Lipara-induced reed gall-specialist. Only the polylectic but endangered Hylaeus moricei
preferred unmowed reed (Table 5).

Among other wetland specialists, Anoplius caviventris, Priocnemis fennica and
Gymnomerus laevipes were frequently captured in mowed sites, but they were nearly
absent at the control unmowed sites. In contrast, Macropis europaea was insensitive to the
management. Other species were captured at relatively low frequencies. The captures of
Myrmecodipogon pannonicus?! represented the first records of this species in the Czech
Republic. Other species of conservation interest included abundant Lasioglossum zonulum
and Mimumesa beaumonti in mowed reed stands. The capture of Lasioglossum breviventre?
represented a second recent record of this species from the Czech Republic. The full list of
obligate and facultative Lipara-induced reed gall specialists, other wetland specialists and
other species of conservation interest is provided in Table 5. The full list of captured
species is provided in Table S2.

In sum, we captured 19 red-listed species of bees and wasps (including the one species
new for the Czech Republic) in the Moericke traps, of which we captured 14 species in
mowed reed and 12 species in unmowed reed stands. The number of individuals of red-
listed species captured in mowed reed was higher compared to unmowed reed (342 vs 49

individuals) even when normalized for the number of trap-days (0.22 vs 0.09 individuals

' F, Jezero NM, Vacenovice env., Hodonin distr., white Moericke trap in mowed common reed stands
from 1¥to 4™ July 2015; P. Bogusch leg., det. & coll.; 3 M, Travni dvir NM, Hrabétice env., Znojmo distr.,
Moericke trap in mowed common reed stands from 1"to 4™ July 2015; P. Bogusch leg., det. & coll.

21 F, Strasovsky fishpond, Strasov env., Pardubice distr., Moericke trap in mowed common reed stands
from 27" to 29" July 2015, P. Heneberg leg., P. Bogusch det. & coll.
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per trap-day). The dominance (0.431 vs 0.161) and Berger-Parker (0.634 vs 0.225) indices
were substantially higher at the mowed sites, whereas Fisher’s alpha was lower at mowed
than unmowed sites (2.944 vs 5.070).

The species spectrum and frequencies of obligate and facultative Lipara-induced reed
gall specialists did not match those obtained from the trap nests. We corroborated the
previous finding of the underrepresentation of P. fabricii in Moericke traps of any color; P.
fabricii represented 85.1% of individuals obtained from trap nests but only 3.3% of
obligate and facultative Lipara-induced reed gall specialists captured in Moericke traps.
Surprisingly, the reverse was true for T. deceptorium, which was nearly absent in the trap
nests (0.3% of individuals) but was a dominant Lipara-induced reed gall specialist in
Moericke traps (70.3% of individuals). In addition to the above two species, only five
additional species were captured in both mowed and unmowed sites, namely, Hoplitis
leucomelana (0.6% vs 1.3% of individuals), endangered Hylaeus moricei (3.2% vs 1.5% of
individuals), critically endangered Hylaeus pectoralis (9.6% vs 3.9% of individuals),
vulnerable Passaloecus clypealis (1.9% vs 4.7% of individuals) and Stelis ornatula (0.2% vs
0.2% of individuals). Three species found in the trap nests were absent in the Moericke
traps, but these species represented only 0.2% to 0.5% of trap-nesting individuals (Table
2). In contrast, seven facultative or obligate Lipara-induced reed gall specialists were
captured in Moericke traps only; four of them represented only from 0.1% to 0.5% of reed
gall specialists captured in Moericke traps, but Trypoxylon minus represented 5.7%,
Hylaeus confusus represented 2.5%, and Rhopalum gracile represented 1.9% of reed gall
specialists captured in Moericke traps (Table 5).

Phytocenologic relevés

The unmowed reed stands were associated with the highest E;1 cover (92.7+17.9%),
followed by mowed reed (88.8+15.8%) and adjacent meadows (66.9+18.7%). In contrast,
the unmowed sites were free of Eq cover (0.0£0.0%), which was likely caused by the high
production of stem and leaf litter at such stands. Mowed reed was associated with
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12.9+27.3% Eo cover, and the Eq cover in adjacent meadows reached 4.4+6.3%. The cover
of shrubs (E:) and trees (E3) was generally low, but somewhat higher in mowed reed
stands and adjacent meadows than in unmowed reed stands (Table 6).

The three habitat types differed in their vascular plant species richness. In total, we
identified 10 E3, 17 E; and 235 E; species, of which 37 were red-listed. Mowed reed was
associated with the highest species richness of E; species, including the red-listed E1
species. However, this finding was due to the heterogeneity between the examined
transects rather than higher species richness within individual relevés. Thus, mean
number of E; species (or red-listed E; species) per transect did not differ between the
transects in mowed and unmowed reed, suggesting that management was responsible for
the maintenance of the microhabitat heterogeneity and/or that altered plant species
composition was actually the cause of conservation management of the respective mowed
reed bed. The adjacent meadows were species-poor and also had a lower number of red-
listed Ei species (Table 7). Only transects in mowed reed had C1 species, including
Calamagrostis stricta and Dactylorhiza traunsteineri (both C1b), Eriophorum gracile, Orchis
palustris and Sesleria uliginosa (all C1t). The stands of C. stricta were very extensive at one
of the examined sites and extended also up to the adjacent meadow transect. C2 species
were also limited to the mowed sites, some of which formed abundant populations
(Eleocharis uniglumis, Blysmus compressus, Carex davalliana, Carex hostiana and Carex
pulicaris), whereas the unmowed reed stands contained only a few individuals of Carex
elata and Trifolium spadiceum. Transects in adjacent meadows were not associated with
any C2 species. The same was true for the C3 species, with the exception of Thalictrum
lucidum, which was associated with both the mowed and unmowed reed stands, and
Hydrocotyle vulgaris was present in the adjacent meadows only. The full list of species
found, including their red-list status, is provided in Table S3.

What factors limit the reed gall-associated aculeates?
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To analyze the potential drivers or markers of the presence of Lipara-induced reed gall-
associated aculeata, we performed a CCA, which accounted for the frequency of the most
commonly found aculeata (H. pectoralis, P. clypealis, P. fabricii and T. deceptorium) in the
trap nests and Moericke traps, the overall species richness of facultative and obligate
aculeate specialists for Lipara-induced reed galls, other aculeate wetland specialists, other
aculeate species of conservation interest, red-listed aculeate species, and all aculeate
species found in the summer Moericke trap captures, as well as the species richness of
aculeate and evanioid species in the trap nests. As potential drivers, we analyzed altitude,
Eo through E3 cover, E; through Ez and red-listed E; plant species richness, and the binary
criterion of reed mowing absence/presence. Axis 1 explained 39.1% of the variability
(eigenvalue 0.167), and axis 2 explained 27.8% of the variability (eigenvalue 0.118).
Mowing was not identified among the key drivers affecting the analyzed assemblages.
Instead, the species richness of E; species, Eo cover (indicating the absence of reed stem
and leaf litter) and altitude were among the key factors positively associated with axis 1.
The species richness of red-listed plant species was negatively associated with axis 2,
which was also positively associated with the cover of E; and E3 plants. The species-poor
plant assemblages with low Eo cover at low altitudes were typically associated with T.
deceptorium and red-listed aculeata, particularly with those not associated with wetlands
(e.g., those nesting in the sandy soils). The species-rich plant assemblages were associated
with H. pectoralis and higher species richness of the hymenopterans in the trap nests.
Interestingly, E, plant cover and species richness were associated with trap nests with P.
fabricii and T. deceptorium. However, in Moericke traps, P. fabricii was associated with
high Ei cover (dense reed stands), and T. deceptorium was negatively associated with E;
plant cover and species richness. Similarly, the trap nests with P. clypealis were
characteristically found in high altitudes, at sites with high Eo cover and E: species
richness, but Moericke traps with P. clypealis were negatively associated with these

variables (Fig. 6).
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Discussion

Reed galls are limiting nesting resource

During previous years, we were repeatedly challenged with the fact that many
zoologists consider reed and the Lipara-induced reed galls an unlimited resource, arguing
that the aculeate hymenopterans cannot be limited by this resource due to its broad
availability. As we believe that it is only the unique combination of a nesting resource with
the appropriate food sources, and as the food sources of adult and larval aculeate reed gall
inquilines are often completely different from each other, the habitat requirements of
aculeate hymenopterans can be quite complex. In addition, aculeate hymenopterans are
considered as textbook examples of organisms using partial habitats (Westrich 1996).
Their habitat requirements are satisfied only when they are provided with separate
habitats serving as nest sites, sources of nest materials and food sources for either adults
or juveniles. These resources are spatially separated but are within limited distances from
each other. In the case of aculeate Lipara-induced reed gall-associated inquilines, the
eudominant species, P. fabricii, is bound tightly to the reed beds, where both the nesting
(reed galls) and food resources (aphids) can be located within the same microhabitat.
However, other aculeate Lipara-induced reed gall-associated inquilines require more
diverse habitat, because the reed beds themselves usually do not serve as sufficient food
resources. Thus, we hypothesized that the Lipara-induced reed galls should be considered
a limiting resource of these species at sites where appropriate food is available, such as at
the wet species-rich meadows surrounding the reed beds in wetland nature reserves.

The Lipara-induced reed galls usually occur most abundantly close to the reed bed
ecotones, either at the edge with surrounding meadows, forests, or shrubs (but not water).
In recent decades, the reed beds have tended to expand to the surrounding meadows and
therefore are frequently subject to mowing or other forms of management to protect the
biodiversity associated with the wet meadows. Such mowing attempts remove the Lipara-
induced reed galls from the reed/meadow ecotone. While the food resources are still
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available (and supported by regular management), the nesting sources are depleted. We
thus performed a manipulative experiment in which we installed nest traps consisting of
Lipara-induced reed galls in mowed reed beds expanding to the nearby meadows. We
compared these data to those obtained at the reed bed ecotones, which were not subject to
such management, and those obtained at the adjacent meadows outside of the compact
reed beds. If the galls were a limiting nesting resource, they were expected to be
particularly occupied in mowed sites but also in the other two habitat types. The trap
nests were associated with the highest diversity of aculeate and evanioid hymenopterans
in mowed reed, followed by unmowed reed and adjacent meadows (Table 1). Every third
artificially installed gall was occupied by the eudominant species, P. fabricii in mowed
reed, but only every fourth gall was occupied by this species in unmowed reed and only
every 15t gall was occupied by this species in adjacent meadows (Table 2). Additionally,
the number of larvae per gall was somewhat higher at sites without naturally occurring
galls (mowed reed and adjacent meadows) compared to unmowed reed (Table 3).
Collectively, these data indicate that reed galls are limiting nesting resource of aculeate
and evanioid inquilines of the Lipara-induced reed galls. They are limiting not only at sites
with artificially removed galls (mowed reed stands) and at sites with naturally absent reed
galls (adjacent meadows) but also at sites where the galls can naturally occur (unmowed
reed).

Reed mowing affects diversity of aculeate hymenopterans

The summer captures into Moericke traps revealed that despite the finding that both
mowed and unmowed reed stands were associated with species-rich assemblages of
aculeates, the similarity of the two assemblages was limited (Table 4). The highest
similarity was associated with the species obligately or facultatively using the Lipara-
induced reed galls. This result is in line with the use of partial habitats because such
species can be captured both close to their nest places (reed gall) as well as at sites where
they search for food (species-rich plant assemblages, which are artificially maintained at
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sites of mowed reed). The similarity among other wetland specialists was much lower.
Among these species, there were several that we captured exclusively or nearly
exclusively at the mowed reed, suggesting that the species-rich plant assemblages
associated with such sites also supported more diverse assemblages of aculeates, which
avoid unmowed terrestrial reed beds. Within this group of species found in mowed reed
was the newly identified member of the Czech entomofauna, Myrmecodipogon pannonicus
(Table 5). The same trend was observable for other species of conservation interest,
which are not considered wetland specialists and the presence of which was related to the
adjacent habitats or to the availability of suitable nesting resources (e.g., sandy soil).
Interestingly, we found two vulnerable species nesting in the sand (Arachnospila
abnormis) or cavities (Megachile lapponica) in unmowed reed only; however, these
findings were singletons and thus may represent just incidental records (Table 5).
Collectively, the data collected in the course of this study suggest that the mowed reed
stands hosted more diverse and more abundant assemblages of aculeate hymenopterans
compared to unmowed reed, with only seven out of the 130 captures species being more
abundant in Moericke traps set up in unmowed reed. Such findings correspond to the
claim of Trnka et al. (2014), who, although they did not identify the captured individuals
to the species level, found that the abundance of hymenopterans was significantly higher
in mowed reed compared to unmowed reed beds. The authors speculated that the high
abundance of hymenopterans in mowed reed could be due to the likely rapid
recolonization from the nearby unmowed reed, in agreement with Poulin et al. (2002) and
Schmidt et al. (2005).

No evidence for micro-territories in P. fabricii and H. pectoralis

We have shown that the P. fabricii (Fig. 5A-C) and H. pectoralis (Fig. 5D-E) did not
show any evidence of micro-territoriality at their nest sites. We designed our experiment
to elucidate whether these species display the likely defense of their microterritories (the
bunch of galls within the trap nest) or whether multiple nests appear within the same
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trap-nest. The resulting observations were more than surprising, as there was no sign of
any territoriality. Multiple galls were occupied within many trap nests. Additionally, the
share of nests with multiple occupied galls exceeded their frequency derived from a
random distribution of occupied galls by over one order of magnitude, particularly at sites
with mowed reed, where the nesting resources are considered a limiting factor. It remains
to be elucidated whether the observed aggregations of occupied galls within the trap nest
were formed by multiple females in parallel, or whether they were formed by sequentially
nesting females. It is likely that a significant part of the apparent aggregations can be
accounted to the for by sequential nesting, as revealed by the analysis of the structure of
trap nests containing immature larvae. The data collected did not allow us to answer the
question of whether the sequential nesting attempts were performed by identical females,
or whether different females used the trap nests over time. Both these possibilities
probably apply, as revealed by the abundant occurrence of galls with two aculeate species
nesting in parallel within the same gall (Table S1).

Species-specificity of trap nests made of Lipara-induced reed galls

The species composition of the Lipara-induced reed galls has previously been analyzed
by us as well as by other research groups (Dely-Draskovits et al. 1994; Kopf and Schiestl
2000; Bogusch 2007; Lee and Scott 2007; Westrich 2008; Heneberg et al. 2014). However,
this study was the first to use the trap nests at a large scale, thus eliminating the bias
introduced by the presence of galls of different sizes at different sampling sites. We
confirmed a previous finding on the discrepancy between the abundance of P. fabricii in
Lipara-induced galls and in Moericke traps of any color exposed at the same sites
(Heneberg et al. 2014; Tables 2 and 5). We also noticed the reverse pattern for T.
deceptorium abundance; although this species was thought to be associated with Lipara-
induced reed galls, it dominated the Moericke trap captures in a large proportion of the
examined transects. However, it was nearly completely absent among the aculeates
retrieved from trap nests, as we obtained only four larvae occupying three galls out of the
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total of 3900 galls exposed in the trap nests. When we checked previous data obtained
based on the examination of Lipara-induced reed galls collected directly in the field, we
realized that similarly low numbers were reported previously, but the difference between
the abundance of this species throughout the site and within the galls was left unnoticed.
In our previous report, we found T. deceptorium to be completely absent in a large set of
new and old galls examined at near-natural areas (i.e., areas of similar properties as those
examined in this study in the unmowed reed dataset), and we found only 18 individuals of
T. deceptorium (1.3%) among 1395 aculeates retrieved from reed galls examined in
(post)industrial habitats. In contrast, T. deceptorium represented 77% of gall-nesting
species in near-natural habitats and 46% of those captured in (post)industrial habitats
into the Moericke traps. Dely-Draskovits et al. (1994) did not find any Trypoxylon spp. in
the 3893 Lipara-induced reed galls examined, but they likely examined newly grown galls
only because they generally recorded very low abundances of other aculeate
hymenopterans too. Last but not least, Westrich (2008) found only two Trypoxylon
individuals (identified as T. attenuatum) among 488 reared aculeata species in Lipara-
induced reed galls collected near Lake Constance. Collectively, these data clearly suggest
that reed galls should be considered only a minor nesting resource of T. deceptorium,
which is probably more strictly specialized for nesting in reed stems despite its consistent
use of Lipara-induced reed galls as a secondary nesting resource (Bogusch et al. 2015).
The second-most abundant species in the trap nests was H. pectoralis, which was
represented by 119 individuals (9.6% of aculeates; Table 2) in trap nests and 34
individuals (3.9% of gall-associated aculeates; Table 5) captured in Moericke traps. Such
findings correspond to the data obtained by Westrich (2008), who also found H. pectoralis
as the second-most common gall-associated species, represented by 129 (26.4%) out of
the total 488 aculeata individuals reared out of the Lipara-induced reed galls. In our
previous study (Heneberg et al. 2014), H. pectoralis was the second-most abundant species

in galls out of near-natural habitats, only after P. fabricii (14 individuals, 1.8%), and it was
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somewhat less abundant in galls in (post)industrial habitats (17 individuals, 1.2%).
However, it was completely absent in Moericke trap catches at near-natural sites, and only
two individuals of H. pectoralis (1.8%) were captured at (post)industrial sites. It is likely
that this species could be underrepresented in Moericke trap catches or that its captures
could be affected by yet unidentified factors. The differences in abundances across
multiple sampling sites suggest that this critically endangered species of wetlands on
sandy ground is most abundant in a traditional mosaic landscape, which is less abundant
in more uniform, degraded, or disturbed landscapes.

We also noticed the absence of Chrysidoidea in the trap nests. Similarly, this
superfamily was absent in Lipara-induced reed galls collected at near-natural habitats in a
previous study, although it reported 15 specimens of seven species in the galls collected at
(post)industrial habitats during the same experiment (Heneberg et al. 2014; Bogusch et al.
2016). The examined reed beds at (post)industrial areas were comprised mostly of low-
height, stressed reed stems, often growing at a low density with abundant bare soil
patches between them. In contrast, the reed beds examined in this study, as well as the
near-natural reed beds examined in the two previous studies, were growing mostly at
sites with dense plant cover (not necessarily the reed itself), mostly without any bare
ground or with only limited patches of it. It thus remains to be investigated whether
currently widespread reed stands in natural reserves can provide any support for
Chrysidoidea. Alternatively, Chrysidoidea may be limited to once common stressed reed
stands at or near large areas of gravel and gravel-sand, such as those present at the edges
of active gravel-sand river terraces of braided rivers.

Conclusions

Manipulative experiment conclusively showed that Lipara-induced reed galls comprise
a limiting nesting resource of obligate reed specialists at sites with reed stems and galls
regularly removed due to human activities and at sites where reed beds are not affected
by any human activities for several subsequent years. The sites with mowed reeds

110



attracted more species to the trap nests and were also associated with a higher abundance
in the trap nests as well as in Moericke traps. This finding is likely the result of better food
availability in mowed reed compared to dense reed stands. However, this finding should
not be considered an argument to claim that reed mowing supports such species. The
mowed sites were usually positioned within just hundreds of meters from unmowed reed
stands and thus were easily colonized by and provided food resources to the species
nesting there. In contrast, when the trap nests were set up in adjacent meadows, more
distant from any reed stands, the species richness and abundance of aculeata nesting in
the trap nests dropped dramatically. It remains to be investigated whether and which
species known to nest in Lipara-induced reed galls can also use alternative nest resources,
such as reed stems and stems of other wetland-associated plants.
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List of tables

Table 1. Assessment of the diversity of Hymenoptera: Aculeata and Evanioidea in trap
nests made of old Lipara-induced reed galls and exposed in mowed reed stands, unmowed
reed stands and in adjacent meadows. Diversity indices are shown. The similarity of examined
assemblages was tested by Sgrensen similarity index, Shannon diversity t-test and by

bootstrapping of the particular diversity indices.

p
p
p (mowed
(unmowed
Un Ad (mowed vs. reed vs.
Habitat M reed vs.
mow jacent unmowed adjacent
owed adjacent
ed mead reed by meadows
Diversity index reed meadows by
reed ows  bootstrappi by
bootstrappin
ng) bootstrappi
g)
ng)
Number of
12 8 2 >0.05 0.04 >0.05
species recorded
Number of 73 46
41
individuals found 4 5
12 8. 2+t
Chao-1+SD Ot 0z 0.0
0.1 0.6
0. 0. 0.
Dominance 0.006 >0.05 >0.05
701 794 686
0 0. 0
Brillouin
670 469 448
1. 1. 0.
Margalef >0.05 0.04 >0.05
667 140 269
0. 0. 0.
Equitability >0.05 0.007 0.003
280 237 712
2. 1. 0.
Fisher’s alpha >0.05 0.04 >0.05

037 373 440
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0 0. 0
0.008 >0.05
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1063.0;
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Table 2. Numbers of individuals and galls occupied by Hymenoptera: Aculeata and
Evanioidea in trap nests made of old Lipara-induced reed galls and exposed in mowed reed
stands, unmowed reed stands and in adjacent meadows. In the bottom row, there are
indicated total numbers of Hymenoptera: Aculeata and Evanioidea individuals found and total

numbers of galls exposed within trap nests and examined.

Number of individuals / Number of galls

Habitat Mowed Unmow Adjacent
Species, red-list status reed ed reed meadows
Chelostoma
0/0 3/1 0/0
campanularum
Gasteruption assectator 2/2 0/0 0/0
Gasteruption nigrescens 2/1 0/0 0/0
Gasteruption sp. 3/2 2/1 0/0
Hoplitis leucomelana 7/2 0/0 0/0
Hylaeus moricei, EN 4/2 0/0 0/0
Hylaeus pectoralis, CR 78/ 25 33/11 8/2
Nitela spinolae 0/0 3/1 0/0
Passaloecus  clypealis,
17/5 6/2 0/0
VU
609 / 413/
Pemphredon fabricii 33/8
142 115
Stelis ornatula 2/1 0/0 0/0
Symmorphus bifasciatus 4/2 2/1 0/0
Trypoxylon deceptorium 1/1 3/2 0/0
Gen. sp. 5/3 0/0 0/0
Total individuals found / 734/ 465 /
41/ 481
galls examined 1876 1543
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Table 3. Numbers of immature individuals per nest calculated for species of Hymenoptera:
Aculeata and Evanioidea found in trap nests made of old Lipara-induced reed galls and

exposed in mowed reed stands, unmowed reed stands and adjacent meadows.

Number of individuals per gall

Habitat Mowed Unmow Adjacent
Species, red-list status reed ed reed meadows
Chelostoma
3.0
campanularum
Gasteruption assectator 1.0
Gasteruption nigrescens 2.0
Gasteruption sp. 1.5 2.0
Hoplitis leucomelana 3.5
Hylaeus moricei, EN 2.0
Hylaeus pectoralis, CR 3.1+15 30121 4.0+0.0
Nitela spinolae 3.0
Passaloecus  clypealis,
34+19 3.0
VU
Pemphredon fabricii 43+1.7 3.6x1.6 41+22
Stelis ornatula 2.0
Symmorphus bifasciatus 2.0 2.0
Trypoxylon deceptorium 1.0 1.5
Gen. sp. 1.7+1.2
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Table 4. Assessment of the diversity of Hymenoptera: Aculeata as revealed by captures

into Moericke traps of white, yellow or turquoise color and exposed in mowed and unmowed

reed stands. Data are analyzed separately for total captures of Aculeata, reed gall-associated

Aculeata (both obligate and facultative specialists), and other wetland specialists (i.e., those

avoiding reed galls but bound to wetlands). Diversity indices are shown. The similarity of

examined assemblages was tested by S@rensen similarity index, Shannon diversity t-test and

by bootstrapping of the particular diversity indices.

p (mowed vs.

Habitat Mowed reed Unmowed reed unmowed reed by
bootstrapping)
Oth Oth Ot
Re
Ree er Ree er her
ed
Cohort Tot dgall- wetlan Tot dgall- wetlan To wetla
gall-
Diversity index al associa d al associa d tal nd
associ
ted speciali ted speciali specia
ated
sts sts lists
Number of >0 >0 >0
106 12 7 65 11 7
species recorded .05 .05 .05
Number of 243
713 368 497 166 22
individuals found 0
109 12.0 7.0 131. 11.3 12.7
Chao-1+SD A4+27 +05 +0.5 3+ +0.9 +6.8
345
0.0 0.51 0.44 0.09 0.47 0.26 0. >0 0.
Dominance
76 6 4 1 2 0 046 .05 05
3.1 1.17 1.00 2.88 1.18 1.25
Brillouin
82 3 9 9 6 9
13. 1.67 1.01 10.3 1.95 1.94 >0 >0 0.
Margalef
47 4 7 1 6 1 .05 .05 04
0.6 0.48 0.53 0.73 0.53 0.80 >0 >0 >0
Equitability
99 5 5 6 5 9 .05 .05 .05
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Fisher’s alpha

Berger-Parker

dominance index

Shannon t-test (t;

ds; p)

Sg@rensen

similarity index

22.
63

0.2
09

2.05
0
0.71
0

1.22
9
0.58
9

19.9
8
0.22
5

2.64
8
0.67
5

3.54
4
0.40
9

>0
.05

>0
.05

24;
730.2

0.001

479

>0
.05

>0
.05

0.46;
255.3

>0.05

782

003
>0
.05

2.12;
25.1;
0.04

571
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Table 5. Numbers of individuals of Hymenoptera: Aculeata captured into Moericke traps
of white, yellow or turquoise color and exposed in mowed and unmowed reed stands. The
numbers of individuals trapped in the two examined habitat types are compared to the
numbers expected based on the ratio of Moericke traps exposed in the two examined habitat
types, and analyzed by X* tests. Red-list status of the examined species is indicated. Indicated
are only the species known to be obligate or facultative specialists for old Lipara-induced reed
galls (specialization G), other wetland specialists (W) and other species of conservation interest
(0). Common species of the surrounding landscape are not shown. In the bottom row, there

are indicated the total numbers of trap-days.

Number of Number of
individuals individuals
Species, red-list Specializ trapped expected p
status ation Mo Unmo Mo Unmo  (X?)
wed wed wed wed
reed reed reed reed
Trypoxylon 462 1556 <0.
deceptorium G 506 112 4 ' 001
37.
Trypoxylon minus G 38 12 4 126 n-s.
Passaloecus 30. 103 0.0
clypealis, VU G 37 4 7 ' 2
Ectemnius confinis, 26. 91 0.0
CR G 35 1 9 ' 02
Hylaeus pectoralis, 25.
CR G 25 9 4 8.6 n.s.
21. 73 0.0
Pemphredon fabricii G 29 0 7 ' 02
16. 5.5 n.s
Hylaeus confusus G 20 2 5 ' -
Rhopalum  gracile, 12. 43 0.0
CR G 8 9 7 ' 08
<0.
Hylaeus moricei, EN G 2 11 9.7 3.3 001
Hoplitis
leucomelana G 8 3 8.2 2.8
Hylaeus communis G 3 0 2.2 0.8
Trichrysis cyanea G 0 2 1.5 0.5
Stelis ornatula G 2 0 1.5 0.5
Hylaeus punctatus G 0 1 0.7 0.3
Anoplius caviventris, 167 56.4 <0.
EN w 215 9 .6 ' 001
83. 28.2 <0.
Priocnemis fennica w 111 1 8 ' 001
Gymnomerus \W% 22 0 16. 55 0.0
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laevipes 5 07

Macropis europaea w 5 4 6.7 2.3 n.s
Macropis fulvipes w 8 0 6.0 2.0
Lasioglossum

leucopus w 0 5 3.7 13
Myrmecodipogon

pannonicus, NE w 4 0 3.0 1.0
Hylaeus rinki, EN w 3 1 3.0 1.0
Epeoloides

coecutiens, EN w 0 1 0.7 0.3
Lasioglossum majus,

VU W 0 1 0.7 0.3
Lasioglossum 99. 335 <0.

zonulum 0 133 0 5 ' 001
Mimumesa 0.0

beaumonti 0 11 0 8.2 2.8 5
Mimumesa unicolor 0 5 2 5.2 1.8 n.s.
Polistes nimpha, VU 0 4 0 3.0 1.0
Melitta

haemorrhoidalis 0 3 0 2.2 0.8
Miscophus concolor,

CR 0 ) 0 1.5 0.5
Oxybelus

haemorrhoidalis, VU 0 2 0 L5 0.5
Halictus sexcinctus,

VU 0 ) 0 1.5 0.5
Dolichovespula

adulterina, VU 0 2 0 L5 0.5
Halictus confusus 0 2 0 1.5 0.5
Priocnemis confusor 0 2 0 1.5 0.5
Lasioglossum

breviventre, CR 0 1 0 0.7 0.3
Megachile

lapponica, VU 0 0 1 0.7 0.3
Arachnospila

abnormis, VU 0 0 1 0.7 0.3
Halictus leucaheneus 0 1 0 0.7 0.3
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Total trap-days 9 528

Table 6. Mean cover of the plant layers analyzed at phytocenologic relevés performed

in mowed reed stands, unmowed reed stands and adjacent meadows.

Mean cover £ SD (range) [%]

Habitat Unmowed Adjacent
Mowed reed
Plant layer reed meadows
12.9+27.3 0.0£0.0 (0- 6.25 + 4.4 (0-

Eo(moss layer)
(0-80) 0) 15)
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88.8+15.8 92.7+17.9 66.9 +18.7
E, (herb layer)

(40-100) (40-100) (35-95)
E, (shrub 5.9+8.9(0- 2.7+6.5(0- 11.0+13.2 (O-
layer) 30) 20) 35)
4.5+12.8(0- 0.0+0.0 (0- 15.9+17.0 (O-
E;(tree layer)
60) 0) 50)
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Table 7. Total number of vascular plant species and the number of vascular plant

species per transect as revealed by phytocenologic relevés performed in mowed reed

stands, unmowed reed stands and adjacent meadows.

Total number of species / Number of species per

transect = SD (range)

Habitat Unmowed Adjacent
Mowed reed
Plant layer reed meadows
171/15.4 % 99/17.8+ 54/10.4+3.9
E, (herb layer)
7.4 (4-28) 10.8 (4-44) (4-15)
- of that E; red- 28/1.3+1.7 10/1.2+1.1 3/04+0.7
listed species (0-7) (0-3) (0-2)
10/0.7+1.0 2/0.2+0.4 11/2.4+2.1
E, (shrub layer)
(0-3) (0-1) (0-6)
6/0.2+0.6 0/0.0+£0.0 8/19+1.2
E;(tree layer)
(0-2) (0-0) (0-4)
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Figure legends

Figure 1. Location of study sites in the Czech Republic. All but two study sites were
examined in pairs. Black dots represent the pair of sampling sites in mowed reed stands
and adjacent unmowed reed. Red dots represent the pair of sampling sites in mowed reed
stands and adjacent meadows without reed. White dots represent sampling sites where
only the unmowed reed was examined.

Figure 2. Expected cumulative number of Hymenoptera: Aculeata as defined by
rarefaction curves. (A) Total species of Hymenoptera: Aculeata captured in Moericke traps
in mowed and unmowed reed stands. (B) Species of Hymenoptera: Aculeata captured
white, yellow and turquoise Moericke traps. (C) Red-listed species of Hymenoptera:
Aculeata captured in Moericke traps in mowed and unmowed reed stands. (D) Wetland
specialists of Hymenoptera: Aculeata avoiding reed galls captured in Moericke traps in
mowed and unmowed reed stands. (E) Obligate and facultative Lipara-induced reed gall
specialists of Hymenoptera: Aculeata captured in Moericke traps in mowed and unmowed
reed stands. (F) Total species of Hymenoptera: Aculeata, Evanioidea reared from reed gall
trap nests exposed in mowed and unmowed reed stands and adjacent mowed meadows.

Figure 3. Comparison of a number of individuals per gall in trap nests exposed in
mowed reed (black columns), unmowed reed (grey columns) and adjacent meadows
(white columns). (A) P. fabricii, (B) H. pectoralis.

Figure 4. Comparison of a number of galls occupied by P. fabricii (A) or H. pectoralis
(B) in each trap nest exposed in mowed reed (black columns), unmowed reed (grey
columns) and adjacent meadows (white columns).

Figure 5. The number of galls occupied by P. fabricii (A-C) or H. pectoralis (D-F) against
the expected number of occupied galls per trap nests calculated based on the simulated
random distribution of the galls, reflecting the number of galls collected, the number of

galls per trap nest and the number of galls positive for the respective species in each
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habitat analyzed. (A,D) Mowed reed, (B,E) unmowed reed, (C,F) adjacent meadows. Black
columns represent the observed values, grey columns represent the expected values.
Figure 6. Results of the canonical correspondence analysis of relationships of the reed
gall aculeate specialists with the reed bed management, altitude, and plant cover and
species richness. The analysis had taken in account the frequency of the most commonly
found aculeata (H. pectoralis, P. clypealis, P. fabricii and T. deceptorium) in both, the trap
nests (acronyms: Tra_HylPec, Tra_PasCly, Tra_PemFab and Tra_TryDec) and in the
Moericke traps (acronyms: Moe_HylPec, Moe_PasCly, Moe_PemFab and Moe_TryDec), the
overall species richness of facultative and obligate aculeate specialists for Lipara-induced
reed galls (Moe_gall), other aculeate wetland specialists (Moe_wetl), other aculeate species
of conservation interest (Moe_oth), red-listed aculeate species (Moe_RLdiv), and all
aculeate species found as revealed by the summer captures into the Moericke traps
(Moe_div) and the species richness of aculeate and evanioid species obtained from the
trap nests (Tra_div). As potential drivers, we analyzed the altitude (ALTIT), Eo through E;
cover (EO_cov, E1_cov, E2_cov, E3_cov), E; through E; and red-listed E: plant species
richness (EO_div, E1_div, E2_div, E3_div, E1_RLdiv), and the binary criterion of reed

mowing absence/presence (MOWED).
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Table S1. Overview of mixed nests of P. fabricii with other hymenopteran species
found in galls within the trap nests examined in this study. The species found in nests of P.
fabricii are indicated, together with their red-list status, the number of galls in which such
mixed nests occurred and mean numbers of P. fabricii individuals per such gall. The data
are shown for mowed reed stands, unmowed reed stands and adjacent meadows. In the
bottom row, there are indicated the total numbers of galls occupied by P. fabricii and mean

numbers of P. fabricii individuals per gall.

Number of galls / Mean number of

individuals per gall

Habitat Mowed Unmow Adjacent
Species, red-list status reed ed reed meadows
Chelostoma
1/3.0
campanularum
Gasteruption sp. 2/1.5
Hoplitis leucomelana 1/20
Hylaeus pectoralis, CR 2/3.5 2/15 1/4.0
Nitela spinolae 1/3.0
Passaloecus  clypealis,
2/3.0
VU
Stelis ornatula 1/2.0
Symmorphus bifasciatus 1/2.0
Total galls occupied by 115/
142 /4.3 8/4.1
P. fabricii 3.6
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Table S2. Numbers of individuals of Hymenoptera: Aculeata captured into Moericke
traps of white, yellow or turquoise color and exposed in mowed and unmowed reed stands.

Red-list status and sex ratios of the captured species are indicated.

Number of individuals

Species Red-list trapped Sex
p status Mowed Unmowed
M F
reed reed
Andrena flavipes 11 1 4 8
Andrena fulvago 4 0 2 2
Andrena minutula 9 4 3 0 1
Andrena
minutuloides 2 0 0 2
Andrena
nitidiuscula 4 0 0 4
Andrena ovatula 4 0 1 3
Andrena subopaca 1 0 0 1
Anthophora 0 1 0 1
furcata
Apis mellifera 175 65 4 3 62
Bombus 2 0 2 0
campestris
Bombus hortorum 6 4 2 8
Bombus hypnorum 0 1 1 0
Bombus lapidarius 26 10 4 2 3
Bombus lucorum 4 3 4 3
Bombus 21 10 3 2
pascuorum 8
Bombus ruderarius 4 0 2 2
Bombus rupestris 4 0 4 0
. 2 1
Bombus terrestris 122 38 3 37
Epeglozdes EN 0 1 0 1
coecutiens
Eucera nigrescens 1 0 1 0
Nomada fucata 0 1 1 0
Nomada rufipes 2 0 0 2
Epyris niger 0 1 1 0
Chrysura dichroa 2 0 0 2
' Hedy.chrum 2 1 3 0
niemelai
Trichrysis cyanea 0 2 1 1
Colletes 0 1 0 1
daviesanus
Hylaeus 0 1 0 1
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angustatus
Hylaeus annularis
Hylaeus
brevicornis
Hylaeus communis

Hylaeus confusus

Hylaeus hyalinatus
Hylaeus moricei

Hylaeus pectoralis

Hylaeus punctatus
Hylaeus rinki
Hylaeus sinuatus
Astata boops
Cerceris rybyensis
Crossocerus
podagricus
Crossocerus
quadrimaculatus
Didineis lunicornis
Diodontus minutus
Dryudella stigma

Ectemnius confinis

Ectemnius dives
Entomognathus
brevis
Gorytes
quinquecinctus
Lindenius
albilabris
Mimumesa
beaumonti
Mimumesa
unicolor
Miscophus ater
Miscophus bicolor
Miscophus
concolor
Oxybelus
haemorrhoidalis
Oxybelus
trispinosus
Passaloecus
clypealis
Passaloecus
corniger
Passaloecus
singularis
Pemphredon
fabricii
Pemphredon

EN 2
CR 25

EN

S O NPk WOo

orR, o

CR 35

vu
CR

vu 2

vu 37

29
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wesmaeli
Psenulus schenckii
Rhopalum gracile
Tachysphex
pompiliformis
Tachysphex
unicolor
Trypoxylon
deceptorium
Trypoxylon figulus
Trypoxylon
medium

Trypoxylon minus

Halictus confusus
Halictus
leucaheneus
Halictus maculatus
Halictus sexcinctus
Halictus simplex
Halictus
subauratus
Halictus
tumulorum
Lasioglossum
breviventre
Lasioglossum
calceatum
Lasioglossum
laevigatum
Lasioglossum
laticeps
Lasioglossum
lativentre
Lasioglossum
leucopus
Lasioglossum
lucidulum
Lasioglossum
majus
Lasioglossum
minutissimum
Lasioglossum
morio
Lasioglossum
pauxillum
Lasioglossum
sabulosum
Lasioglossum
villosulum
Lasioglossum
zonulum
Rophites

CR 8

\'%8)

QO AN PN

38

CR 1

12

14
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65
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quinquespinosus
Sphecodes
ephippius
Chelostoma
campanularum
Chelostoma
rapunculi
Heriades
truncorum
Hoplitis
leucomelana
Megachile
lapponica
Megachile
versicolor
Stelis ornatula
Dasypoda
altercator

Macropis europaea
Macropis fulvipes

Melitta
haemorrhoidalis
Myrmosa atra
Agenioideus
cinctellus
Agenioideus
sericeus
Anoplius
caviventris
Anoplius
infuscatus
Anoplius
nigerrimus
Arachnospila
abnormis
Arachnospila
anceps
Auplopus
carbonarius
Cryptocheilus
versicolor
Dipogon
bifasciatum

Myrmecodipogon

pannonicus
Priocnemis
confusor
Priocnemis
cordivalvata
Priocnemis
exaltata

Priocnemis fennica

VU

EN

vu

NE
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Priocnemis pusilla

Sapygina
decemguttata

Tiphia femorata

Dolichovespula
adulterina

Gymnomerus
laevipes

Polistes dominulus

Polistes nimpha
Vespula germanica
Vespula rufa

Vespula vulgaris

vu

VU

N NOASDN

10

w
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o S o o o
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Table S3. Abundance of vascular plant species as revealed by phytocenologic relevés
performed in mowed reed stands, unmowed reed stands and adjacent meadows. Indicated
is the relative abundance of the vascular plant species and the relative share of relevés
positive for the particular species. The relative abundance was calculated based on Braun-
Blanquet scale transformed to numerical values (“r” = 1, “+” = 2, “1” through “5” = 3
through 7); mean values for each habitat are indicated. The relative share of relevés
positive for the particular species was calculated as a ratio between the number of relevés

positive for a respective species divided by a total number of relevés examined. Red-list

status of the vascular plant species found is indicated.

Relative abundance

Relative share of

Re relevés
Species d-list Mo Un Adj Mo Un Adj
acent acent
status  wed mowe 1o wed  mowed meado
reed d reed reed reed
ws
E3
Alnus glutinosa (Linnaeus) 0.2 0.7 0.0 0.2
Gaertner 8 0.00 5 7 0.00 5
0.1 0.8 0.0 0.2
Betula pendula Roth 0 0.29 3 3 0.06 5
. - 0.0 0.3 0.0 0.1
Pinus sylvestris Linnaeus 0 0.18 3 0 0.06 3
. . 0.0 0.2 0.0 0.1
Populus nigra Linnaeus 0 0.00 5 0 0.00 3
Populus tremula Linnaeus 0.1 0.00 0-5 0.0 0.00 0.1
7 0 3 3
. 0.0 1.5 0.0 0.5
Quercus robur Linnaeus 0 0.53 0 0 0.12 0
Robinia pseudoacacia Linnaeus 00'0 0.00 80.3 00'0 0.00 30'1
. . 0.1 0.0 0.0 0.0
Salix caprea Linnaeus 0 0.00 0 3 0.00 0
. - 0.1 1.2 0.0 0.3
Salix fragilis Linnaeus 0 0.00 5 3 0.00 3
. 0.1 0.0 0.0 0.0
Salix sp. 0 0.00 0 3 0.00 0
E2
Alnus glutinosa (Linnaeus) 0.2 0.0 0.1 0.0
Gaertner 8 0.24 0 0 0.06 0
Betula pendula Roth 0.0 0.47 0.6 0.0 0.12 0.2

135



Frangula alnus Miller
Pinus sylvestris Linnaeus
Populus x canadensis Moench
Populus tremula Linnaeus
Prunus spinosa Linnaeus
Quercus robur Linnaeus
Rosa canina Linnaeus
Rubus idaeus Linnaeus
Rubus sp.

Salix aurita Linnaeus
Salix caprea Linnaeus
Salix cinerea Linnaeus
Salix fragilis Linnaeus
Salix sp.

Sambucus nigra Linnaeus

El

Aegopodium podagraria Linnaeus
Agrimonia eupatoria Linnaeus
Agrostis canina Linnaeus

Agrostis capillaris Linnaeus
Agrostis sp.

Agrostis stolonifera Linnaeus
Achillea millefolium Linnaeus
Achillea ptarmica Linnaeus

Alchemilla vulgaris Linnaeus

0.2

0.0

0.2

0.1

0.0

0.1

0.0

0.0

0.0
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0.59

0.18

0.24

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.24

0.00

0.00

0.24

0.00

0.00

0.00

0.18

0.00

0.24

0.12

0.06

0.00

0.0

0.0

0.0

0.0

1.0

0.0

0.0

0.0

0.3
8

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0
0

0.18

0.06

0.06

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.06

0.00

0.00

0.06

0.00

0.00

0.00

0.06

0.00

0.12

0.12

0.06

0.00

0.0

0.0

0.0

0.0

0.3

0.0

0.0

0.0

0.1



Allium angulosum Linnaeus

Allium oleraceum Linnaeus

Alnus glutinosa (Linnaeus)

Gaertner

Alopecurus pratensis Linnaeus

Angelica sylvestris Linnaeus

Anthoxanthum odoratum

Linnaeus
Anthriscus silvestris (Linnaeus)
Hoffmann

Arctium tomentosum Miller

Arrhenatherum elatius (Linnaeus)
P. Beauv. ex J. Presl & C. Presl

Avenella flexuosa (Linnaeus) Parl.
Betula pendula Roth
Bidens tripartita Linnaeus

Bistorta abbreviata Kom.

Blysmus compressus (Linnaeus)
Panz. ex Link

Briza media Linnaeus

Bromus inermis Leysser

Calamagrostis canescens (Weber)
Roth

Calamagrostis epigejos (Linnaeus)
Roth

Calamagrostis  stricta  (Timm)
Koeler

Calluna vulgaris (Linnaeus) Hull

Caltha palustris Linnaeus

Calystegia sepium (Linnaeus) R.
Brummitt

Carex acuta Linnaeus
Carex acutiformis Ehrh.
Carex brizoides Linnaeus

Carex canescens Linnaeus

c3

C2t

C1

0.00

0.00

0.00

0.24

0.35

0.47

0.06

0.00

0.12

0.18

0.06

0.00

0.06

0.00

0.12

0.12

0.29

1.29

0.00

0.00

0.06

0.53

0.88

0.24

0.00

0.06

0.0

0.0

0.0

0.0

0.2

0.0

0.3

0.0

0.3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.3

0.0

0.0

0.0

0.2

0.1

0.0

0.0

0.0

0.00

0.00

0.00

0.12

0.24

0.24

0.06

0.00

0.12

0.06

0.06

0.00

0.06

0.00

0.12

0.06

0.12

0.35

0.00

0.00

0.06

0.24

0.24

0.06

0.00

0.06

0.0

0.0

0.0

0.0

0.1

0.0

0.1

0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.3

0.1

0.0

0.0

0.0

0.0

0.0

0.1

0.0



Carex cespitosa Linnaeus
Carex davalliana Sm.

Carex demissa Hornem.
Carex disticha Huds.

Carex echinata Roth

Carex elata All.

Carex flacca Schreber

Carex hartmanii Cajander
Carex hirta Linnaeus

Carex hostiana DC.

Carex lasiocarpa Ehrh.
Carex nigra (Linnaeus) Reichard
Carex ovalis Good.

Carex pallescens Linnaeus
Carex panicea Linnaeus
Carex pseudocyperus Linnaeus
Carex pulicaris Linnaeus
Carex riparia Curtis

Carex rostrata Stokes

Carex spp.

Carex vesicaria Linnaeus
Centaurea jacea Linnaeus
Centaurium erythraea Rafn
Cerastium holosteoides Fries
Circaea lutetiana Linnaeus

Cirsium arvense (Linnaeus) Scop.
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Cirsium canum (Linnaeus) All.

Cirsium oleraceum (Linnaeus)
Scop.

Cirsium palustre (Linnaeus) Scop.
Cirsium vulgare (Savi) Ten.
Cornus sanguinea Linnaeus
Cruciata laevipes Opiz

Dactylis glomerata Linnaeus

Dactylorhiza traunsteineri (Sauter
ex Rchb.) Sod

Danthonia decumbens (Linnaeus)
DC.

Daucus carota Linnaeus

Deschampsia cespitosa (Linnaeus)
P. B.

Dorycnium pentaphyllum Vill.

Drosera rotundifolia Linnaeus

Eleocharis palustris (Linnaeus)
Roem. et Schult.

Eleocharis uniglumis (Link) Schult.
Elytrigia repens (Linnaeus) Nevski
Epilobium angustifolium Linnaeus
Epilobium hirsutum Linnaeus

Epilobium palustre Linnaeus

Epilobium parviflorum (Schreb.)
Schreb.

Epilobium sp.

Equisetum arvense Linnaeus
Equisetum fluviatile Linnaeus
Equisetum palustre Linnaeus
Equisetum sylvaticum Linnaeus

Eriophorum angustifolium Honck.
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Eriophorum gracile Koch
Eupatorium cannabinum Linnaeus
Festuca filiformis Pourr.

Festuca gigantea (Linnaeus) Vill.
Festuca ovina Linnaeus

Festuca rubra Linnaeus

Filipendula ulmaria (Linnaeus)

Maxim.

Frangula alnus Mill.
Galeopsis sp.

Galium aparine Linnaeus
Galium boreale Linnaeus
Galium mollugo Linnaeus

Galium palustre Linnaeus

Galium rivale (Sibth. et Sm.)

Griseb.

Galium uliginosum Linnaeus
Galium wirtgenii F. W. Schultz
Geranium palustre Linnaeus
Geranium pratense Linnaeus
Geum rivale Linnaeus

Geum urbanum Linnaeus
Glechoma hederacea Linnaeus

Glyceria fluitans (Linnaeus) R.Br.

Glyceriar  maxima  (Hartman.)

Holmberg.

Heracleum sphondylium Linnaeus
Hieracium sabaudum Linnaeus

Hieracium sp.
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Holcus lanatus Linnaeus

Holcus mollis Linnaeus

Hottonia palustris Linnaeus
Hydrocotyle vulgaris Linnaeus
Hypericum maculatum Crantz
Hypericum perforatum Linnaeus
Hypericum tetrapterum Fries
Hypochoeris radicata Linnaeus
Impatiens glandulifera Royle
Impatiens noli-tangere Linnaeus
Inula conyzae (Griesselich) Meikle
Iris pseudacorus Linnaeus
Isolepis setacea (Linnaeus) R. Br.
Juncus articulatus Linnaeus
Juncus conglomeratus Linnaeus
Juncus effusus Linnaeus

Juncus filiformis Linnaeus

Juncus inflexus Linnaeus

Knautia arvensis
Coulter

(Linnaeus)

Lathyrus pratensis Linnaeus
Lemna minor Linnaeus

Leontodon autumnalis Linnaeus

Libanotis pyrenaica (Linnaeus)
Bourgeau

Lolium perenne Linnaeus
Lotus corniculatus Linnaeus

Lotus pedunculatus Cav.
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Luzula multiflora (Ehrh.) Lej.
Lycopus europaeus Linnaeus
Lychnis flos-cuculi Linnaeus
Lysimachia nummularia Linnaeus
Lysimachia thyrsiflora Linnaeus
Lysimachia vulgaris Linnaeus
Lythrum salicaria Linnaeus
Medicago sp.

Mentha aquatica Linnaeus

Mentha longifolia  (Linnaeus)
Linnaeus

Menyanthes trifoliata Linnaeus

Molinia arundinacea Schrank

Molinia  caerulea
Moench

(Linnaeus)

Myosotis palustris Besser

Nardus stricta Linnaeus

Odontites vernus (Bellardi)

Dumort.

Orchis palustris Jacq.

Oxycoccus palustris Pers.

Persicaria amphibia (Linnaeus)
Delarbre

Persicaria hydropiper (Linnaeus)
Delarbre

Persicaria lapathifolia (Linnaeus)
Delarbre

Peucedanum palustre (Linnaeus)
Moench

Phalaris arundinacea Linnaeus
Phleum phleoides (L.) H. Karst.

Phleum pratense Linnaeus

Phragmites australis (Cav.) Trin.
ex Steud.
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Pimpinella saxifraga Linnaeus
Pinus sylvestris Linnaeus
Plantago lanceolata Linnaeus
Poa nemoralis Linnaeus

Poa palustris Linnaeus

Poa pratensis Linnaeus

Poa trivialis Linnaeus
Potentilla anserina Linnaeus

Potentilla arenaria Borkh.

Potentilla  erecta

R&uschel

Potentilla  palustris  (Linnaeus)
Scop.

Potentilla reptans Linnaeus
Prunella vulgaris Linnaeus
Quercus robur Linnaeus

Ranunculus acris Linnaeus

Ranunculus flammula Linnaeus

Ranunculus repens Linnaeus
Rosa canina Linnaeus

Rubus caesius Linnaeus
Rubus idaeus Linnaeus
Rubus sp.

Rumex acetosa Linnaeus
Rumex maritimus Linnaeus
Rumex obtusifolius Linnaeus
Salix caprea Linnaeus

Salix purpurea Linnaeus

(Linnaeus)
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Sanguisorba officinalis Linnaeus
Scirpus sylvaticus Linnaeus
Scrophularia nodosa Linnaeus

Scutellaria galericulata Linnaeus

Securigera  varia  (Linnaeus)

Lassen
Selinum  carvifolia  (Linnaeus)
Linnaeus

Senecio aquaticus Hill
Senecio jacobaea Linnaeus

Sesleria uliginosa Opiz

Silaum silaus (Linnaeus) Sch. et
Thell.

Solanum dulcamara Linnaeus
Solidago canadensis Linnaeus
Solidago virgaurea Linnaeus

Sorbus aucuparia Linnaeus

Spirodela  polyrhiza (Linnaeus)
Schleiden

Stachys recta Linnaeus
Stellaria alsine Grimm

Stellaria graminea Linnaeus
Succisa pratensis Moench
Symphytum officinale Linnaeus

Tanacetum vulgare Linnaeus

Taraxacum sect. Ruderalia
Kirschner, H. @ligaard et Stépanek

Thalictrum lucidum Linnaeus
Torilis japonica (Houtt.) DC.
Trifolium dubium Sibth.

Trifolium hybridum Linnaeus
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Trifolium medium Linnaeus
Trifolium pratense Linnaeus
Trifolium spadiceum Linnaeus
Tussilago farfara Linnaeus
Typha angustifolia Linnaeus
Typha latifolia Linnaeus

Urtica dioica Linnaeus
Vaccinium myrtillus Linnaeus
Vaccinium vitis-idaea Linnaeus
Verbascum densiflorum Bertol.
Veronica beccabunga Linnaeus
Veronica chamaedrys Linnaeus

Vicia cracca Linnaeus

Vicia lutea subsp. vestita (Boiss.)
Rouy

Vicia sepium Linnaeus

Vicia sp.

Vicia  tetrasperma

Schreber

Viola palustris Linnaeus

(Linnaeus)
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