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VODNI BEZOBRATLI

Figure 1. A typical riffle habitat in a stream.

i

pFevzato z: Voshell, 2002: A guide to common freshwater invertebrates of North America




VODNI BEZOBRATLI
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Figure 2. A typical habitat in the shallow water at the edge of a pond.

38

y

Hinneri by Awry tassies Wone

prevzato z: Voshell, 2002: A guide to common freshwater invertebrates of North America



VODNI ORGANISMY - HABITAT

plankton

- soubor mikroskopickych organismu pasivné se vznasejicich v prostredi

bentos

- biocendza zahrnujici vSechny Zivocisné (zoobentos) a rostlinné (fytobentos)
organismy obyvajici breh a dno vod

nekton

- soubor Zivocichl pohybujicich se aktivné ve volném vodnim sloupci (ryby)

neuston - organismy povrchové vodni blanky

se/

pleuston - organismy zijici na hladiné



VODNI ORGANISMY - HABITAT

neuston

- epineuston — povrchova blanka vody jako opora pro
mikroskopické organismy ze svrchni strany

- hyponeuston — ze spodni strany
(larvy komaru, drobni mékkysi)

pleuston
- rostliny vazané na vodni hladinu (okrehek)
- ZivocCichové (bruslarky, Virnik) nesmwwyoutsbecommatchresiteykaooic
- kladeni vajicek na hladinu (komari, koretry)



VODNI ORGANISMY - VELIKOST

bentos

- mikrozoobentos < 45um
- meiozoobentos 45um-1 mm
- makrozoobentos >1 mm

makrozoobentos = macroinvertebrates



VODNi ORGANISMY — VYVOJOVE CYKLY

- permanentni — vSechna vyvojova stadia ve vodé

- temporarni — vodni larvy hmyzu (dospélci terestricti)



VODNI ORGANISMY - DYCHANI

Dychani

- epipneustické druhy — vymeéna plynu pres tenky film vzduchu
na povrchu téla (vodouch stribrity, plostice a brouci —
plastron+brvy s funkci tzv. fyzikalnich plic)

- hypopneustické druhy — vyména plynl pres smocitelné zabry,
hydrofilni plochy nebo celym hydrofilnim povrchem téla (vodni
korysi, mnohé larvy hmyzu, krouzkovci, plosténci, prvoci
(kromé dychaci funkce i vyména iontl — analni zabry larev
komart a pakomaru)



MEKKYSI (MOLLUSCA)

Fig. 4.4 Lotic Mollusca include (a) the freshwater limpet (Ancylus) and mussels such as
{b) Margaritifera margaritifera , the Pearl mussel, and (c) the smaller pea-mussel
Pisidium sp.

(a) (b)
perlorodka ricni
kamomil Fi¢ni Margaritifera margaritifera hrachovka

Ancylus fluviatilis Pisidium sp.

prevzato z:
Giller & Malmaqvist: The biology of streams and
rivers, 1998.




MEKKYSI (MOLLUSCA)

CR: 50 druh( sladkovodnich plZG a 28 druh{ mlzd

Habitaty

- vazba na rostliny, narosty

Ekologie

- spasaci

bahnivka rmutna
Bithynia tentaculata

Foto: Tomas Machacek
www.biolib.cz



KROUZKOVCI (ANNELIDA)

Mnohostétinatci (Polychaeta)
maloclenka sladkovodni (Troglochaetus beranecki)

Malostétinatci (Oligochaeta)
Pijavice (Hirudinea)

CR: 220 druh( (na svété 8500)



MALOSTETINATCI (OLIGOCHAETA)

Niténkoviti (Tubificidae)
Zizalovicoviti (Lumbriculidae)
Naidkoviti (Naididae)

PotocCnicoviti (Branchiobdellidae)

potocnice raci
Branchiobdella astaci
Foto: Lukas Jurek, www.biolib.cz

niténka obecna
Tubifex tubifex
Foto: Ondrej Macha¢, www.biolib.cz



PIJAVKY (HIRUDINEA)

Taxonomie a distribuce

- Celistnatky (Hirudiniformes) — napt. pijavka léka¥ska, pijavka koriska
- Chobotnatky (Rhynchobdellida) — chobotnatka plocha

- Hlatanovky (Erpobdelliformes) hitanovka bahenni (Erpobdella octoculata)

Habitaty

- vétsSinou nevyhranéné vUuci typu substratu a proudéni

Ekologie

- predatori, paraziti



PIJAVKY (HIRUDINEA)

hltanovka bahenni

Erpobdella octoculata
Foto: Ondrej Machac, www.biolib.cz

chobotnatka plocha

Glossiphonia complanata
Foto: Ondrej Machac, www.biolib.cz
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KORYSI (CRUSTACEA)

Fig. 45 Crustacea: (a) Decapoda (noble crayfish Astacus astacus): (b) Asellidae (Asellus, the
water hoglouse); (c) Gammaridae (Gammarus); (d) Atyid shrimp; (e) and (f) micro-
crustacea (copepod Cyclops =~ 1Tmm and cladoceran Bosmina ~ 0.5mm). (e and f
redrawn from Hynes, 1970.)

prevzato z:
Giller & Malmgqvist: The biology of
(f) streams and rivers, 1998.



KORYSI (CRUSTACEA) — STEJINONOZCI (ISOPODA)

beruska vodni
Asellus aquaticus

prevzato z:
Stépanek O., 1954: Ozivené vody



KORYSI (CRUSTACEA) — RUZNONOZCI (AMPHIPODA)

bleSivec potocni
Gammarus fossarum

prevzato z:
Stépanek 0., 1954: Ozivené vody
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KORYSI (CRUSTACEA): LUPENONOZCI — PERIODICKE TUNE

listonoh letni
L ZabronoZka Triops cancriformis
zabronozka letni

Branchipus schaefferi listonoh jarni

Lepidurus apus

v

zabronozka snézni

Eubranchipus grubii prevzato z: o
Stépanek 0., 1954: OzZivené vody



TEMPORARNI FAUNA - LARVY HMYZU

Table 4.2 The number of identified species of selected aquatic insect groups. Note

that the exact figures are subject to constant changes due to new discoveries and
revised taxonomies

World Europe N. America CR
Mayflies >2000 217 575 107
Stoneflies 1800 387 _ 608 115
Caddisflies >9600 895 ” 1340 250
Blackflies | | 1650 190 169 43
Chironomids €.20000 1404 2000 271
Odonates 5000-6 000 127 650 68

prevzato z:

Giller & Malmgqvist: The biology of
streams and rivers, 1998.



JEPICE (EPHEMEROPTERA)

Fig. 4.6 Representatives of some important mayfly families: (a) Baetidae (Baetis); (b)
Siphlonuridae (Ameletus); (c) Ephemerellidae (Ephemerella); (d) Caenidae (Caenis); (e)
Heptageniidae (Heptagenia).

Baetidae Caenidae

prevzato z:
Giller & Malmgqvist: The biology of
streams and rivers, 1998.



JEPICE (EPHEMEROPTERA)

Ecdyonurus sp. jepice perejova jepice jarni

Epeorus assimilis Paraleptophlebia
submarginata




JEPICE (EPHEMEROPTERA)

jepice dvoukridla jepice predjarni jepice drobnokridla

Cloeon dipterum Baetis rhodani Caenis horaria

44. Jepice z nifinnjch fek: e — larva jepice dvouktidlé (Cloeon dipterum), f — larva Jebice predjarni
(Bagtis rhodani) g - jepice drobnok#idld (Caenis horaria) (Podle Schoenemunda)



JEPICE (EPHEMEROPTERA) - EPHEMERIDAE

jepice danska

Ephemera danica

oto: Jan Hamrsky
www.biolib.cz




JEPICE (EPHEMEROPTERA)

14. Larvy &li ,,nymfy** jepic z hornich tokit : a — jepice rodu Ecdyonurus, b - jepice jarni (Paraleptophlebia

submarginata), ¢ — jepice perejovd ( Epeorus assimilis) zepiedu a shora, d — jepice jezovka (Prosopistoma

foliaceum), e — jepice sporoZilnd ( Oligoneuriella rhenana ), f — jepice Torleya belgica. — (Podle Litynského
a Schoenemunda) .



JEPICE (EPHEMEROPTERA)

Taxonomie a distribuce

- 2000 druh( (CR: 107)

Ekologie a habitaty

spasaci, sbéradci, filtratori

povrch kamenu (narosty), i jemné sedimenty

dychani Zzabernimi lupinky, mezidruhova variabilita citlivosti k O,

drift, subimago (p. nedokonald), synchronizovany vylet



POSVATKY (PLECOPTERA)

Fig. 4.7 Representatives of some major stonefly families: (a) Perlodidade; (b) Perlidae; (c)
Leuctridae; (d) and (e) Nemouridae.

Perlodidae
Perlidae

Nemouridae

(b) (d)

prevzato z:
. Giller & Malmgqvist: The biology of
Leuctridae streams and rivers, 1998.



POSVATKY (PLECOPTERA)

Taxonomie a distribuce

- prevazneé v mirném pasu

Habitaty

- studené, Cisté vody, pramenné i podhorské useky toku

- kamenity substrat, ale i listovy detrit

Ekologie

- citlivé vici poklesim 02, organickému znecisténi
- pomérneé tolerantni k acidifikaci vod

- predatori (pakomari, muchnicky), detritofagové (vyuziti podzimniho pfisunu
opadu, mozna zmeéna potravni strategie béhem ontogeneze)



CHROSTICI (TRICHOPTERA)

Fig. 4.8 Larvae of some important caddisfly families: (a) Limnephilidae; (b) Glossosomatidae
(c) microcaddis Hydroptilidae; (d) Sericostomatidae; (e} Philopotamidae; (f
Lepidostomatidae; (g) Polycentropodidae, (h) Hydropsychidae; (i,j} Goeridae; (k
Rhyacophilidae.

Pocet druhti:

svét: >9600
Evropa: 895

Sev. Amerika: 1340
CR: 250

prevzato z:
Giller & Malmgqvist: The biology of
streams and rivers, 1998.



CHROSTICI (TRICHOPTERA)

Limnephilidae

- schrankati
- volné zijici - dravé

- sité stavejici

prevzato z:
Giller & Malmgqvist: The biology of
streams and rivers, 1998.

Hydroptilidae Lepidostomatidae



CHROSTICI (TRICHOPTERA)

@ Jan Hampsky:
www.lifeinfreshwaternet

Odontocerum albicorne

Foto: Jan Hamrsky

Foto: H k
www.biolib.cz/cz/taxonimage/id272928/ oto: Jan Hamrsky

www.biolib.cz/cz/taxonimage/id272884/?taxonid=58110



CHROSTICI (TRICHOPTERA)

- schrankati
j

- volné zijici - dravé

- sité stavejici

http://www.creekman.com
/hydropsyche.html

Wil prevzato z:

https://reflex.at/’”biolab/Unterseiten/Fotoseiten/Tiere_im_Wassr/h Hyd rOpsyChidae Giller & MalmqViSt: The biOIOgy of
ydropsyche.htm streams and rivers, 1998.



DVOUKRIDLI (DIPTERA)

Fig. 4.9 The larvae of the two main families of Diptera. Chironomidae, the non-biting midges;
(a) and (c) Diamesinae; (b) Orthocladinae and (d) Tanypodinae; (e) Simuliidae

- pakomaroviti (Chironomidae) (blakfiy,
- muchnickoviti (Simuliidae)

- pakomarcoviti (Ceratopogonidae)
- komaroviti (Culicidae)

- hnizdotvorkoviti (Athericidae)

- prisalkoviti (Blephariceridae)

- koutuloviti (Psychodidae)

- tiplicoviti (Tipulidae)

prevzato z:
Giller & Malmgqvist: The biology of
streams and rivers, 1998.



DVOUKRIDLI (DIPTERA)

- pakomaroviti (Chironomidae)

- muchnickoviti (Simuliidae)

- pakomarcoviti (Ceratopogonidae) )
- komaroviti (Culicidae)
- hnizdotvorkoviti (Athericidae) \

- prisalkoviti (Blephariceridae) N

- koutuloviti (Psychodidae)

- tiplicoviti (Tipulidae)

eginir clis
L} {tp:/?p 16rid.net/zadbi/simuliidae-black-flies/



DVOUKRIDLI (DIPTERA)

- pakomaroviti (Chironomidae)

- muchnickoviti (Simuliidae)

- pakomarcoviti (Ceratopogonidae)
_ koma’ rOVItI’ (Cu I |C|dae) https://bugguide.net/node/view/1008030

- hnizdotvorkoviti (Athericidae) Athericidae

- prisalkoviti (Blephariceridae)
- koutuloviti (Psychodidae)
- tiplicoviti (Tipulidae)

https://en.wikipedia.org/wiki/Athericidae



DVOUKRIDLI (DIPTERA)

- pakomaroviti (Chironomidae)

- muchnickoviti (Simuliidae)

- pakomarcoviti (Ceratopogonidae)
- komaroviti (Culicidae)

- hnizdotvorkoviti (Athericidae)

- prisalkoviti (Blephariceridae)

- koutuloviti (Psychodidae)
- tiplicoviti (Tipulidae)



DVOUKRIDLI (DIPTERA)

- pakomaroviti (Chironomidae)

- muchnickoviti (Simuliidae)

- pakomarcoviti (Ceratopogonidae)
- komaroviti (Culicidae)

- hnizdotvorkoviti (Athericidae)

- prisalkoviti (Blephariceridae)

- koutuloviti (Psychodidae)

- tiplicoviti (Tipulidae)




DVOUKRIDLI (DIPTERA)

- pakomaroviti (Chironomidae)
- muchnickoviti (Simuliidae)

- pakomarcoviti (Ceratopogonidae) A%
- komdroviti (Culicidae) s
- hnizdotvorkoviti (Athericidae) |
- prisalkoviti (Blephariceridae)
- koutuloviti (Psychodidae)

- tiplicoviti (Tipulidae)




BROUCI (COLEOPTERA)

Fig. 4.10 Riffle beetle (Elmidae) larvae (top) and adults (bottom) of (a) E/Imis aenea and (b)
Limnius volckmari.

Elmis aenea Limnius volckmari

prevzato z:
Giller & Malmqvist: The biology of streams and rivers, 1998.



BROUCI (COLEOPTERA)

- pereje (EImidae)

- pobrezni habitaty — mensi proudéni, koreny vegetace
Agabus melanarius

Habitaty

- pereje (EImidae)

- pobrezni habitaty — klidnéjsi voda, koreny vegetace

Ekologie L #

www.commanster.eu/commanster/Insects/Beetles
/WBeetles/Agabus.melanarius.html

- seSkrabavaci, sbéraci, predatori

- larvy i dospélci vodni, u nékterych dospelci terestricti (Psepheniadae —
Perejnikoviti)



STRECHATKY (MEGALOPTERA)

Sialis lutaria

https://www.diptera.info/forum/attachrrients/schIammfliegen-
larve_a02_zz.jpg

Sialis sp. Y

prevzalo z:
Giller & Malmaqvist: The biology of
streams and rivers, 1998.



STRECHATKY (MEGALOPTERA)

Taxonomie a distribuce

- Celed Sialidae

Habitaty

- preferuji jemné sedimenty (pri brehu)

Ekologie

- larvy predatori (pakomari, Cervi, mekkysi)

- kukleni v pudé



PLOSTICE (RAD HEMIPTERA — PODRAD HETEROPTERA)

VIV

bruslarka ricni

Taxonomie . .
. . Aquarius najas
- znakoplavky, bruslarky, vodomerky,  roto: ondiej Machag,
Sp|e§t'u|e www.biolib.cz
Habitaty

- v Evropé pomérné malo lotickych druh(

- vice rozSirené v tropickych tocich

(pFedeviim v tiginach) znakoplavka

obecna

| Notonecta glauca
Foto: Josef Dvorak,
www.biolib.cz

Ekologie

- dravci




PLOSTICE (RAD HEMIPTERA — PODRAD HETEROPTERA)

(b)

Velia sp.

prevzato z:
Giller & Malmaqvist: The biology of
streams and rivers, 1998.

el ifaszien i @ Seele SRR

hlubenka skryta
Aphelocheirus aestivalis

- benticky zpUsob Zivota souvisi s plastronovym
dychanim



VAZKY (ODONATA)

motylice (Zygoptera)

- noveji nazyvané stejnokridlice

motylice leskla

- motylice leskla, sidélko ruménné Calopteryx splendens
. Foto: Jan Hamrsky,
- vCR 25 druhut www.biolib.cz

Sidla (Anisoptera) - rGznokfidlice

Aeshnidae — Sidloviti

Cordulegastridae — paskovcoviti

Corduliidae — lesklicoviti

Gomphidae — klinatkoviti B ,

vazka ploska

Libellula depressa

Foto: Ondrej Machac, www.biolib.cz

Libellulidae — vazkoviti



VAZKY (ODONATA) — MOTYLICE (ZYGOPTERA)

motylice leskla
Calopteryx splendens

e T
). Reese Visshell, Jr.
Hisirations i Avmy Bartlest Wrihe

A) Whole body, top view. (B) Antenna, enlarged. (C) Lower lip, bottom prevzato z: ‘

Lew, enlarged. (D) Gills on end of abdomen, side view, enlarged. (Insecta: Voshell, 2002: A guide to common

Iidonat: Zygoptera: Calopterygidae) freshwater invertebrates of North
America



VAZKY (ODONATA) — SIDLA (ANISOPTERA)

Plate 37 .
Clubtail Dragonflies Darner Dragonflies

ﬂg:- — ____.‘ :_-:.”. frio B -.JI .II

)
o
prommgem——)

e
g
o

—

——

(A) Whole body, top view. (B) Antenna, enlarged. (Insecta: Odona
Anisoptera: Gomphidac)

Klinatkoviti Sidloviti
(Gomphidae) (Aeshnidae)

Plate 38

/

Hiiwszrations ire Awey Bartlert Wriehe

prevzato z:
Voshell, 2002: A guide to common
freshwater invertebrates of North

America



VAZKY (ODONATA) — SIDLA (ANISOPTERA)

Habitaty

- pomalu tekouci Useky, pobrezni zéna
- vodni rostliny, jemné sedimenty

Cordulegaster boltonii - Paskovec krouzkovany

www.vazky.net/cs/paskovec-krouzkovany---cordulegaster-boltonii

Ekologie

- predatori (maska)

- rektalni trachealni zabra (dychani,
pohyb)

- neéekteré druhy snaseji nizké obsahy
O2
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nékterych vétdich Zivocichu v tabulce.
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Béhd nebo ﬂ mdkovka
T brusli na hladiné ? :
vodni roztoé

biuchanha
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