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Akce

> Vodarenska biologie 2022

— 10. — 11. Unora 2022
> Kurzy pro zacatecniky / sinice

— SZU - podle dohody a epidemicke situace
> Determinacni kurz 2022

— kvéten nebo Cerven 2022 (?)
— Stredocesky, Kralovehradecky kraj, ... (ale skoro urcité Cechy)
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Toxic Cyanobacteria in Water
A Guide to Their Public Health Consequences,
Monitoring and Management
Edited by Ingrid Chorus, Martin Welker
2nd Edition

Published 2021

CRC Press

SECOND Emon

; ; Pages 858
Toxic Cyanobacteria
in Water
A Guide to Their Public Health Consequences,
Monitoring and Management
Nova volne dostupna
Ingrid Chorus ¢ &‘a World Health -
Martin Welker Y Organization p U bl i ka ce

risasel DOI https://doi.org/10.1201/9781003081449
zdravotni
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Guidelines on recreational water quality:
Volume 1 coastal and fresh waters

Published 2021

{7\, World Health
¥ Organization

World Health Organization

Pages 164

GUIDELINES ON RECREATIONAL
WATER QUALITY

Nova volné dostupna
publikace

S2CLMl hitps://www.who.int/publications/i/item/9789240031302
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Determinachni literatura v laboratorich ucastnikf

Publikace 1221]1255(1261|1281]1301[1332|1333|1334|1336(1337[1338[1339(1341/1344[1350
Hindak F. (2001) X X X X X X X
Komarek J. (1996) X X X X X X
Sladecek V. , Sladeckova A. (1996) X X X X X X X
Kastovsky J. et al. (2018) X

Komarek J., Anagnostidis K. (1999)
Komarek J., Anagnostidis, K. (2005)
Komarek J. (1999)

Komarek J. (2013)

Seijnohova L. et al. (2005)
WWW.Sinicearasy.cz X X X
Hidnak F. (2008) X X
Hindak F. et al. (1975) X X
Komarek J., Komarkova J. (2002)
Komarek J., Zapomélova E. (2008) X X
WWW.SZU.CZ X X
Hindak F. a kol. (1978) X
John D.M. et al. (2005) X
www.cyanodb.cz X
Komarek J., Zapomélova E. (2007)
Joosten A.M.T. (2006)

Renhui et al. (2000)

Komarek J., Komarkova J. (2006)
Poulickova A. et al. (2015) X
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Chyby ve jménech (vz. 2A — 2D)

' 1333 | 2D |Dolichospermum cf. bergii Anabaena/Chrysosporum cf. bergii
1350
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Kvalitativni rozbor sinic
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> horni rybnik severné od
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> 9.9, 2021
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Microcystis aeruginosa (1)
Woronichinia naegeliana (2)




Microcystis aeruginosa (1) " ‘
Microcystis flos-aguae ? (2) Wyt
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Microcystis aerug/osa (1)
Microcystis flos-aquae ? (2)




Microcystis aeruginosa (1)
Microcystis ichthyoblabe (2)
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Microcystis aeruginosa (1)
Microcystis ichthyoblabe (2)
Woronichinia naegeliana (3)




Woronichinia naegeliana
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statoblast mechovky
rodu Plumatella




Vzorek 2A - vyhodnoceni

Taxon 1221]1255[1261[12811301]1332]1333[1334[ 1336 1337]1338]1339] 1341[1344| 1350] SzU

Dolichospermum sp. +

Microcystis aeruginosa 73 1 90| 75 | 65 | 52 57 | 88 75 | 70 75| 80 | 60 | 74

Microcystis cf. aeruginosa 59

Microcystis flos-aguae 15| 1 10 + 2 +

Microcystis cf. flos-aguae + 3 25

Microcystis ichthyoblabe 9 2 19 23 | 14

Microcystis cf. ichthyoblabe + 14 +

Microcystis cf. natans +

Microcystis cf. novacekii 6

Microcystis viridis 9 + + + 1 +

Microcystis cf. viridis +

Microcystis wesenbergii + 1 + + 1 1 + 10 + + +

Microcystis sp. 18 90 | +

Microcystis spp. 5

Microcystis spp. * 89

Oscillatoriales

Planktothrix sp. + +

Pseudanabaena mucicola P P P P P

Romeria leopoliensis +

Snowella sp. +

Woronichinia naegeliana 9 7 25 | 15 | 18 10 | 10 14 | 20 20 20| 15| 12

Woronichinia sp. 16 11 10

Microcystis aeruginosa
pocet bodii 5 5 5 5 5 4 5 5 3 5 5 3 5 5 5
uspeésnost + | + |+ |+ |+ |+ ]+ ]+ |+ ]|+ ]+ +]+]+ ][+
sporny vysledek
Microcystis ichthyoblabe
pocet bod 5 5 4 4 5 4 3 3 3 3 3 3 3 3 5
uspésnost + | + |+ [+ |+ ]|+ |+ ]|+ |+ ]|+ ]|+ +]|+ ]|+ |+
sporny vysledek
Woronichinia naegeliana
pocet bodii 5 5 5 5 5 3 5 5 3 5 5 3 5 5 5
uspésnost + |+ [+ |+ ]|+ |+ ]+ + |+ +] +]+]+]+ ][+
sporny vysledek

SZU - Statni zdravotni Ustav

* Microcystis cf. aeruginosa, Microcystis cf. flos-aquae
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> nadrz v Cerné u Lazni
Bohdanec
» 15. 9. 2021
> vodni kvet
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Prevzato z prezentace Elisky Kozlikové (Zapomélové) z Determinacniho kurzu 2013

Dolichospermum planctonicum mwunnthaten wackin et al. 2000
D . Vlg U | erl (Denis &Fremy) Wacklin et al. 2009

Sitka vlakna

Sitka vlakna
(4.6) 5-7 (9) um

(7.7) 8-15 um

Akinety
13.5-30 x 11-16 um

Akinety
15-37 x 9-21

D. viguieri

D. planctonicun e
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( Denis, Frémy in Geitler
1932, Nygaard 1949,
Komarek 1958,

M. Watanabe 1992)

( Komarek 1958, Kise
in Kondrateva 19
M. Watanabe 19
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Prevzato z prezentace Elisky Kozlikové (Zapomeélové) z Determinacniho kurzu 2013

Dolichospermum planctonicum mwunnthaten wackin et al. 2000
D. vi gu leri (Denis et Frémy) Wacklin et al. 2009

a fishpond,
h Republic

Marka fishpond(t
Nechranice reservoir, Czech Republi

Czech Republic




D. mu COS’u’m @ﬁé{kové-Legnerové
2, = and Eloranta 1992)

Pravidelné nebo nepravidelné
vinuti o prameru 80-200 um
Sifka vlakna (7) 7.5-9 um

Prevzato z prezentace Elisky Kozlikové (Zapomélové) z Determinacniho kurzu 2013

DO I |Ch OS pe rm U m m U COS U m (Kom.-Legn. et Eloranta) Wacklin et al. 2009
D . Sm |th ” (Komarek) Wacklin et al. 2009

M. Smith 1920, Komarek 1958, Elenkin
armach 1966, Kondrateva 1968)
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Prevzato z prezentace Elisky Kozlikové (Zapomélové) z Determinacniho kurzu 2013

DO I IChOSpe rm U m m UCOSU m (Kom.-Legn. et Eloranta) Wacklin et al. 2009
D. smithii (Komarek) Wacklin et al. 2009

MsSeno reservoi

. MsSeno reservoir,

WI,,;.g'zech Republic

Dubnensky fishpond,
Czech Republic






Microcystis cf. aeruginosa (1)
Microcystis ichthyoblabe (2)
Microcystis wesenbergii (3)
Microcystis viridis (4)
Woronichinia naegeliana (5)




Vzorek 2B - vyhodnoceni

Taxon 1221]1255]12611281[1301[1332[1333[1334[1336]1337]1338] 133913411344 [1350( SzU

Aphanizomenon sp. 1

Aphanothece sp. +

Dolichospermum crassum +

Dolichospermum cf. planctonicum 75 80 80 | 90

Dolichospermum planctonicum 76 80

Dolichospermum smithii 4 58

Dolichospermum spiroides +

Dolichospermum viguieri 84 60

Dolichospermum cf. viguieri 85 81

Dolichospermum sp. 1 + 75 + | 77 | + 70 +

Dolichospermum sp. * 71

Dolichospermum sp.** 4 +

Chrysosporum cf. bergii 88

Microcystis aeruginosa + + 3 15 + 1 + 1 +

Microcystis cf. aeruginosa +

Microcystis flos-aguae 5

Microcystis cf. flos-aquae 1

Microcystis ichthyoblabe +

Microcystis viridis + 1 4 1 2 3 1

Microcystis cf. viridis 15 +

Microcystis wesenbergii 16 | 13 | 15| 13 | 10 8 31 201 15| 7 | 28 | 13

Microcystis cf. wesenbergii 12

Microcystis sp. 6 | 10 4 1

N

Microcystis spp.

Pseudanabaena mucicola P P

Snowella sp. +

Woronichinia naegeliana 4 1 10 2 2 2 12 6 4 3 10 4

Woronichinia sp. 4 7 5 5

Dolichospermum sp.
pocet bodti 3 3 3 3 3 3 2 3 3 3 3 3 3 3 3
uspésnost + | + | + | + |+ +| -]+ +]+] +]+]+]|+] +
sporny vysledek
Microcystis wesenbergii
pocet bodi 5 5|5 5 5
uspésnost + | + | + | + ] +
sporny vysledek

SZU - Statni zdravotni Ustav

* rovné vlakno, mozna 2 druhy
** zkroucené vlakno
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Microcystis aeruginosa

Microcystis wesenbergii
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Woronichinia naegeliana
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Dolichospermum flos-aguae




Dolichospermum flos-aguae







Dolichospermum cf. curvum

(upraveno po konzultaci s EliSkou

Kozlikovou (Zapomélovou), plivodné

ureno jakou Dolichospermum cf.

mucosum

- barveno modrou tusi (vzorek 2020)

- akinety nenalezeny — urceni nejisté

- neni uvedeno v pouzivanych atlasech
(Komarek, 1995; Komarek, 1999,
Kastovsky et. al. 2018)

DUvody, proc by tuto sinici Eliska urcila

jako D. curvum

- potvrzeny nalez z této lokality
(Stankovsky rybnik) v predchozich
letech

- charakteristické vinuti: ,, VZdycky jsem
to pripodobriovala k tomu, Ze se vine

urcitym smérem, ale pak si to jakoby
rozmysli a ten smer vinuti zmeni®
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Prevzato z prezentace Elisky Kozlikové (Zapomélové) z Determinacniho kurzu 2013

DOIiChOSpermum CUrvum in wackiin et al. 2009

Sitka vlakna
7-9 (10) um

Akinety
26-47 x 9.5-11.0 (12.0) um

(Hill1976) "




Prevzato z prezentace Elisky Kozlikové (Zapomélové) z Determinacniho kurzu 2013

DOIiChOSpermum CUrvum in wackiin et al. 2009

g v N . al Hejtman fishpond,
' e | S - S Czech Republic
7

J

Sitka vlakna
8.3-13 um

Akinety
22.3-34.5 x10.1-15.5 um |4 :
Aomori,

Sitka vlakna

< A Japan O 6-8.2 um
» ! & 3 : Akinety
‘()«4 b 20.6-21.4 x

x 10.1-11.3 um | &
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Vzorek 2C - vyhodnoceni

Taxon 1221[1255[1261[1281]1301]1332[1333[1334|1336|1337[1338[1339|1341]1344[1350[ SZU

Aphanizomenon flos-aguae +

Aphanizomenon sp. 3 + 1 3 + + + + + 4

Aphanizomenon yezoense +

Aphanocapsa sp. +

Dolichospermum curvum 5

Dolichospermum flos-aguae + 3

Dolichospermum cf. flos-aguae 1 10 2 6 7 3

Dolichospermum cf. sigmoideum 7

Dolichospermum viguieri +

Dolichospermum cf. viguleri

Dolichospermum sp. 2 + 5 + + 40 4

Dolichospermum sp.* 2

Dolichospermum spp. 8

Microcystis aeruginosa 88 70 | 74 53 | 83 81 | 50 84 94

Microcystis cf. aeruginosa 65 78 75

Microcystis flos-aguae 29 32 4 +

Microcystis cf. flos-aguae 2 +

Microcystis ichthyoblabe 3 1

Microcystis cf. ichthyoblabe 2

NN

Microcystis viridis + + 1

Microcystis cf. viridis +

Microcystis wesenbergii 3 4 10 10 10 3 5 4 6 1 6

Microcystis sp. 60 5 95 | +

Microcystis spp. 16

Microcystis spp.** 93

Microcystis spp. *** 98

anoplaktonni sinice +

Planktothrix agardhii T

Planktothrix sp. + +

Pseudanabaena mucicola

N|TO
[9)] lav)
+
N|T©
S|

Woronichinia naegeliana 3 4 10 12 10 5 9 1

Woronichinia sp. 2 2 1

Microcystis aeruginosa
pocet bodti 4 3 4 4 4 3 4 4 3 4 4 3 4 4 4
uspésnost + |+ |+ |+ |+ |+ |+ |+ |+ |+ [+ [+ [+[+]+
sporny vysledek

SZU - Statni zdravotni Ustav
* zkroucené vldkno

** Microcystis cf. aeruginosa, Microcystis cf. flos-aguae

*x*x Microcystis cf. aeruginosa, M. cf. flos-aquae, M. cf. viridis, M. cf. wesenbergii
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> Pilsky rybnik v Jetfichovicich
(Sedlec - Prcice)

> 29.9. 2021

> V laboratori zahustén cca 1
litr pres planktonni sit’
(prdmér ok 20 pm)

> bez viditelného vodniho
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Dolichospermum affine



Dolichospermum affine



Cuspidothrix issatschenkoi



Dolichospermum compactum |8

Woronichinia naegeliana
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Limnococcus

Snowella lacustris



Vzorek 2D - vyhodnoceni

Taxon

1221

1255

1261

1281

1301

1332

1333

1334

1336

1337

1338

1339

1341

1344

1350

SzU

Aphanizomenon gracile

Aphanizomenon flos-aguae

11

Aphanizomenon klebahnii

Aphanizomenon yezoense

Aphanizomenon sp.

Aphanocapsa cf. incerta

Aphanocapsa incerta

Aphanocapsa sp.

cf. Aphanocapsa sp.

cf. Coelomoron sp.

Coelomoron pusillum

Cuspidothric cf. elenkini

Cuspidothrix cf. issatschenkoi

25

Cuspidothrix issatschenkor

10

13

Cyanodictyon planctonicum

Dolichospermum affine

20

44

57

52

Dolichospermum cf. affine

60

Dolichospermum cf. compactum

Dolichospermum cf. flos-aguae

35

14

Dolichospermum flos-aguae

13

Dolichospermum sp.

59

59

12

52

26

36

Dolichospermum spp.

45

15

Dolichospermum viguieri

30

Chroococcus sp.

Chrysosporum bergii ?

Chrysosporum cf. bergii

52

Limnococcus limneticus

Limnothrix redeker

Limnothrix sp.

Microcystis aeruginosa

15

10

10

Microcystis cf. aeruginosa

Microcystis cf. ichthyoblabe

Microcystis wesenbergii

10

Microcystis sp.

15

28

23

22

25

nanoplaktonni sinice*

nanoplanktonni sinice

Oscillatoriales

10

Planktolyngbya contorta

28

Planktolyngbya limnetica

Planktothrix agardhii

15

Radiocystis geminata

Snowella lacustris

11

12

Snowella litoralis

10

Snowella sp.

20

11

50

14

30

42

Snowella sp. ?

13

tenka vlaknita oscilatoridlni sinice

Woronichinia naegeliana

30

10

Woronichinia sp.

Dolichospermum affine

pocet bodii

uspésnost

sporny vysledek

SZU - Statni zdravotni Ustav
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> Hut'sky rybnik v DobriSi
> 3.10. 2021
> Vv laboratori filtrace pres gazu
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Microcystis aeruginosa




Microcystis viridis






Microcystis cf. flos-aquae




Woronichinia naegeliana
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Planktothrix agardhii



Planktothrix agardhii




Distribuce delky vlaken u Planktothrix agardhiive vzorku 1B
(vysledky SZU). V atlasech se uvadi jako nejvyssi délka viaken 300
um, ve vzorku 1A prekracovalo tuto délku necelych 7 % vlaken.

Histogram cetnosti délky viaken

pocet vlaken
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Aphanizomenon gracile
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Sphaerospermopsis aphanizomenoides



y/a Raphidiopsis mediterranea

Fig. 104, Raphidiopsis Fig. 108. Aphanizomenon  gig. 105,
mediterranca insertschenkol
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Cylindrospermopsis raciborskii
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Prevzato z Komarek (1999)



Cuspidothrix

Fig. 104, Raphidiopsis Fig. 108. Aphanizomenon

Fig. 105,
mediterranea

iszatschenkoi
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tenka oscilatorni sinice
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Cryptomonas
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Bod

kad Ucastnika

& taxon 122111255(1261]1281|1301(1332|1333|1334(1336|1337|1338(1339|1341|1344(1350| MAX
2A | Microcystis aeruginosa 5 5 5 5 5 4 5 5 3 5 5 3 5 5 5 5
2A | Microcystis ichthyoblabe| 5 5 4 4 5 4 3 3 3 3 3 3 3 3 5 5
2A | Woronichinia naegeliana | 5 5 5 5 5 3 5 5 3 5 5 3 5 5 5 5
2B | Dolichospermum sp. 3 3 3 3 3 3 2 3 3 3 3 3 3 3 3 3
2B | Microcystis wesenbergii | 5 5 5 5 5 3 3 5 4 5 5 5 5 5 5 5
2C | Microcystis aeruginosa 4 3 4 4 4 3 4 4 3 4 4 3 4 4 4 4
2D | Dolichospermum affine 5 5 2 5 3 3 2 3 3 3 4 3 3 3 5 5
1A | Microcystis aeruginosa 3 5 5 5 4 4 3 3 3 5 X 3 5 3 5 5
1A | Microcystis viridis 3 5 3 5 4 4 3 3 4 5 X 4 5 3 5 5
1B | Planktothrix agardhii 5 5 4 3 4 3 3 4 3 5 X 3 5 5 5 5
1B | Aphanizomenon gracile 5 3 3 5 4 3 3 3 3 4 X 3 3 3 5 5
Celkem 48 |49 |43 (49 (46 |37 |36 (41| 35|47 (29|36 |46 | 42 | 52 | 52
Dostatecné urceni
vz, taxon kod Ucastnika

122111255(1261]1281(1301(1332|1333|1334(1336|1337(1338(1339]1341|1344(1350| MAX
2A | Microcystis aeruginosa + |+ [+ ]+ |+ [+ ]+ [+ ]+ ]+ [+ ]+ ]|+ [+]+ ]+
2A | Microcystis ichthyoblabe | + + + + + + + + + + + + + + + +
2A | Woronichinia naegeliana | + + + + + + + + + + + + + + + +
2B | Dolichospermum sp. + + + + + + - + + + + + + + + +
2B |Microcystiswesenbergi | + | + | + | + [ + | + | + | + |+ [+ |+ | + [+ ]|+ |+ ]+
2C | Microcystis aeruginosa + |+ [+ ]+ |+ [+ ]+ [+ ]+ ]+ [+ ]+ ]|+ [+]+ ]+
2D | Dolichospermum affine + + - + + + - + + + + + + + + +
1A | Microcystis aeruginosa + + + + + + + + + + X + + + + +
1A | Microcystis viridis + + + + + + + + + + X + + + + +
1B | Planktothrix agardhii + + + + + + + + + + X + + + + +
1B |Aphanizomenongracie | + | + | + | + | + | + | + [ + | + | + | x [ + [ + | + | + | +
Celkem 11|11 |10 11|11 |11 9 |11 |11 (11| 7 |11 (11|11 |11 | 11

kod ucastnika
c r vy 122111255(1261]1281|1301(1332|1333|1334(1336|1337|1338(1339|1341|1344(1350
Vysledna uspésnost
+ |+ |+ |+ |+ |+ [+ ]|+ ]|+ +] - + |+ | + | +

K Uspéchu v kvalitativnim rozboru sinic musel Gcastnik ziskat alespofi 33 bod(l ze 52 moznych a zaroven dostatecné urcit z 11
hodnocenych taxond alespori 9.




Mikroskopicky obraz

4. Ukazatel ,Mikroskopicky obraz“ obsahuje slovni popis, ve kterém jsou uvedeny

pfedeviim dominantni taxony sinic, ddle dominantni zastupci fytoplanktonu a jakékoli
dal$i informace, které mohou ptispét k mterpretaci vysledkil.

> 1A

— dominance Planktothrix agardhii (stacilo pro uspésné
hodnoceni)

— z ras zelené rasy, krasnoocka

> 1B

— dominance Woronichinia naegeliana

Statni
zdravotni
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Kvantitativni rozbor sinic
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Hodnoceni kvantitativnich ukazatel(

> Robustni statistika

— robustni aritmeticky prdmér

— robustni smérodatna odchylka (podle
potreby rozsirena)

> Hodnoty vypocitany ze vSech laboratori

Statni
zdravotni
ustav




Vzorky 1 - zajisténi homogenity

> promichano v 5 litrové lahvi
> celkem pripraveno 22 vzorkd
»>SZU zpracovani vzorkl 1, 8, 14, 21

> sledovana i stabilita (resp. robustnost
vzorkUd pro pripadné nestandardni
skladovani)

Statni
zdravotni
ustav




Testovani stability / robustnosti — cca den na svétle v laboratornich podminkach




Testovani stability / robustnosti — cca den ve tmé pri laboratorni teploté



1A

> Ze sinic dominovaly kokalni sinice rodu
Microcystis (predevsim M. aeruginosa a M.
viridis a jeden druh s mensimi bunkami M. cf.
flos-aguae), mene pak Woronichinia
naegeliana.

Statni
zdravotni
ustav




~

bun

125000

100000

75000

50000

25000

1A — homogenita, stabilita

spravné ulozZeni
homogenita

nestandardni ulozeni
,Stabilita®

opakovani

vz.1 vz.lopak vz.8 vz. 14 vz. 21

B Microcystis O Woronichinia

svetlo, tma, teplo
teplo



1A — vysledky
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1A — vysledky

bunky / mi

200000

150000

100000

50000

1261 1344 1255 1339 1333 1341 1336 1334 1301 1332 36 1350 1281 1221

= Microcystis O Woronichinia B vlaknité




tercové laboratore

V |lab vysledek (bunky/ml) [z-score | -4 -3 -2 -1 0 1 2 3 4
X |1334 78565.0 -1.04 | | i
X {1301 78845.0 -1.04 | | i
X |36 103437.5 -0.32 ! ! §
X [1281 152245.5 1.10 | | i
X [1221 158750.0 1.29 | | i
ucastnici (resp. vSechny laboratore)
V [lab vysledek (bunky/ml) |z-score | -4 -3 -2 -1 0 1 2 3 4
? |1261 22350.0 -2.68 | |
? [1344 32736.0 -2.38 | |
X [1255 53440.0 -1.78 ! !
X |1339 63800.0 -1.47 | |
X (1333 73500.0 -1.19 | |
X [1341 76540.0 -1.10 | |
X (1336 76700.0 -1.10 - -
X |1334 78565.0 -1.04 | |
X [1301 78845.0 -1.04 | |
X [1332 78995.0 -1.03 | |
X |36 103437.5 -0.32 : :
X (1350 142700.0 0.83 I |
X [1281 152245.5 1.10 | |
X [1221 158750.0 1.29 : :

pocet laboratofi: 14
z toho vyhovuje: 12
z toho nevyhovuije: 2

X-vyhovuje, ? - sporné, ! - nevyhovuije

vztazna hodnota: 114369 bunky/ml  1ejistota vztazné hodnoty: 24690, 1 buriky/m
vztazna odchylka: £60%
interval spravnych hodnot: 45748 - 182990 bunky/ml




Informace k postupu stanoveni v jednotlivych laboratorich (1A)

Kod 1221 | 1255 | 1261 | 1281 | 1301 | 1332 | 1333 | 1334 | 1336 | 1339 | 1341 | 1344 | 1350 36
Lugoldv roztok zasadity | zasadity| ne |zasadity |zasadity| ne |zasadity|zasadity|zasadity| ne |zasadity|zasadity |zasadity |zasadity
Casovy odstup 24 h pred - pred pred - 24 h pred pred - pred pred pred 24 h
dezintegrace (kokalni) ano ano ano ano ano ne ano ano ano ne ano ano ano ano
dezintegrace (pomdcky) uz Uz |stiikacka|stfikacka| UZ - strikacka|strikacka|strikacka - UZ |stiikacka| UZ uz
dezintegrace (objem 10 | 25 ? 10 | 10 - 2 5 10 - s0 | 1020 s0 | 10
vzorku v ml)
KOH ne ne ano ano ne - ano ne ano = ne ano ne ne
dezintegrace (mira) Uspé&sna | Uspésna | Uspésna | Uspeésna | ispésna - Uspésna | Uspésna |Castecng| - Uspésna | Uspésna | Uspésna | Uspésna
zahus_tgnl ;,)red ne odstf. ne odstf. | odstf. | odstf. ne odstf. | filtrace | odstf. | odstt. ne ne ne
kvantifikaci
zahust'ovany objem (ml) - 10 - 10 10 10 - 10 10 10 10 - - -
konecny objem (ml) - 0,2 - 0,2 0,2 0,2 - 0,2 0,5 0,1 0,2 - - -
Zvetseni objektivu pri 20x | 4ox | 20x | 20x | 22| 20x | 20x | 20x | 2@ | 1%xa o0 | 20x | 40x | 20x
pocitani 40x 40x 20x
fluorescence pfi pocitani ne ne ano ne ne ano ne ne ne ano ne ne ne ne
pocet jedinci 303/332|640/690 ? 294/307|517/928 ? ? 108/117 118724%/ ? 437/189|289/324|200/250 pr;(r)l;er
celkem (buriky/ml) 158750 | 53200 | 22350 | 151753 | 78480 | 78995 | 73200 | 77665 | 76175 | 60900 | 69090 | 32736 | 142700 | 103438

Mozné dlvody k nizSimu vysledku
1261, 1339 — bez Lugolu nebyla dezintegrace M. viridis (') a M. aeruginosa Uplna. U 1339 navic UpIné bez dezintegrace (!).
1255 — vliv zahusténi ???

1344 — 777




Opravdu Uspésna dezintegrace? Nemohlo to byt jen zdanlivé tim, Ze byl vzorek relativné
ridky? Narazit na kolonii v nezahusténém vzorku nebylo UpIné snadné.

L5

§Q

o

Pokud by priimérna kolonie obsahovala 1000 bunék,
tak v nezahusténém nedezintegrovaném vzorku
obsahujicim 100 000 bunék/ml bude nad mfizkou
kom@rky Cyrus I primérné jedna kolonie.




1B

»dominance Planktothrix agardhii

> mene zastoupeny Aphanizomenon
gracile a oscilatorialni sinice (rlizné)

> dalsi mené zastoupené sinice
— Cuspidothrix a Raphidiopsis
— Dolichospermum
— Woronichinia, Snowella

Statni
zdravotni
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1B — homogenita, stabilita

spravné ulozeni nestandardni ulozeni
homogenita ,Stabilita®
300000
250000 1
200000
£
~
> 150000
=
-
2 100000 -
50000 -
0 -
vz. 1 vz. 8 vz. 14 vz. 21 teplo, tma teplo, svétlo
B Planktothrix 8 Aphanizomenon gracile
B Spicaté nostokalni sinice O Oscillatorales

& Dolichospermum O kokalni



1B — vysledky

225000
200000
175000
150000

Z 125000

< 100000

2 75000 -
50000 -
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1336 1332 1333 1341 1339 1255 1344 1261 36 1221 1281 1350 1334 1301
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1B — vysledky

~

225000
200000
175000
150000
125000

< 100000
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N

75000 -
50000 -
25000 -

0 -

1336 1332 1333 1341 1339 1255 1344 1261 36 1221 1281 1350 1334 1301

B Planktothrix 8 Aphanizomenon gracile
B Spicaté nostokalni sinice O Oscillatorales
® Dolichospermum O kokalni




tercove laboratore

V |lab vysledek (bunky/ml) |z-score | -4 -3 -2 -1 0 1 2 3 4
X |36 181445.0 -0.07 | | i
X [1221 183131.0 -0.03 | | i
X 11281 185713.5 0.03 i i i
X 11334 187700.0 0.07 | | i

V [lab  [vysledek (buriky/m) |z-score | -4 -3 -2 -1 0 1 2 3 4 x

X [36 181445.0 -0.97 ! !

X [1221 183131.0 -0.44 | | ; ) - ;

X128 1es713.5 039 i 1 i Neni to omyl — shoda je velmi tésna,

poCet laboratofi: 4 vztazna hodnota: 184498 burky/ml  1ejistota vztazné hodnoty: 1959,38 buriky/m ta kie Slou pce nejsou V|dét

z toho vyhovuje: 4 vztazna odchylka: 3135 buriky/ml

z toho nevyhovuje: 0 interval spravnych hodnot: 178228 - 190768 buriky/ml

Xcvyhovude, 2 - sporné, | - nevyhovuie Pokud by se nerozSirovala vztazna odchylka

Ucastnici (resp. vSechny laboratore)

V (lab vysledek (buniky/ml) |z-score | -4 -3 -2 -1 0 1 2 3 4
? |1336 85500.0 -2.15 | |
? |1332 86300.0 -2.13 | |
X [1333 106040.0 -1.70 ' !
X |1341 106600.0 -1.69 | |
X 11339 111210.0 -1.59 | |
X [1255 111980.0 -1.57 i i
X 1344 132700.0 -1.12 ' -
X [1261 157600.0 -0.58 | |
X |36 181445.0 -0.07 | |
X 1221 183131.0 -0.03 i i
X 11281 185713.5 0.03 ' |
X 1350 186178.0 0.04 | |
X (1334 187700.0 0.07 i i
X |1301 209085.0 0.53 ! ] !
pocet laboratori: 14 vztazna hodnota: 184498 bunky/ml 1ejistota vztazné hodnoty: 1959,38 buriky/m
z toho vyhovuije: 12 vztazna odchylka: £50%
z toho nevyhovuje: 2 interval spravnych hodnot: 92249 - 276747 buriky/ml

X-vyhovuje, ? - sporné, ! - nevyhovuije




Informace k postupu stanoveni v jednotlivych laboratorich (1B)

Kod 1221 | 1255 | 1261 | 1281 | 1301 | 1332 | 1333 | 1334 | 1336 | 1339 | 1341 | 1344 | 1350 36
LugolCv roztok ano (?) |zasadity| ne |zasadity| kysely ne ne |zasadity| ne ne |zasadity| kysely |zasadity| kysely
dezintegrace (vlaknité) ne ne ano ne ne ne ne ne ne ne ne ne ne ne
zahusténi pred kvantifikaci ano ano ne |ano/ne| ano ano ano |ano/ne| ano ano ano ano ne ne
zahusténi (zplsob) odstf. | odstf. ne odstf. | odstf. | odstF. | odstF. | odstf. | filtrace | odstF. | odstf. | odstf. ne ne
potatedni objem (ml) 10 10 - 10 10 10 10 10 10 10 10 10 - -
konecny objem (ml) 0,4 0,2 - 0,2 0,2 0,2 0,2 0,2 0,5 0,1 0,2 0,5/1 - -
Zzvétéeni objektivu pfi po&itani | 20x | 40x | 20x | 20x zggxa 20x | 20x | 20x zggxa 12(’)‘)(&' 200x | 20x 436‘)("" 20x
méreni / odhad délky vlaken AO OM |OM/OD| OM AO oD OM OM OM AO oD OM AO oM
pocet vlaken 126/120 ? ? 39/32 [125/139 ? ? ? 430/380 ? 186/143|234/209 ?
celkem (buriky/ml) 183131111980 | 157600 | 185714 | 209085 | 86300 (106040 187700 | 85500 (111210106600 132700 | 186178 | 181445




Objemova biomasa
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Tabulka Z-score pro kvantitativni rozbor sinic - vz. 1A

(objemova biomasa ter¢
V |lab vysledek (mm3/l)  |z-score | -4 -3 -2 -1 0 1 2 3
X |1334 2.69 -1.76 i i
X [1333 4,82 -1.07 | |
X |1255 5.03 -1.01 I |
X [1341 5.25 -0.93 i i
X 1301 6.71 -0.46 ! !

X [1339 7.11 -0.33 | |
X |36 7.89 -0.08 I |
X |1350 13.78 1.83 i i
X (1221 14.19 1.96 - |

pocet laboratofi: 9 vztazna hodnota: 8,13 mm3/I nejistota vztazné hodnoty: 0,92 mm3/I

z toho vyhovuije: 9 vztazna odchylka: £76%

z toho nevyhovuje: 0 interval spravnych hodnot: 1,96 - 14,3 mm3/I

Tabulka Z-score pro kvantitativni rozbor sinic - vz. 1A

(objemova biomasa ucastnik
V |lab vysledek (mm3/1) z-score | -4 -3 -2 -1 0 1 2 3

? 1344 0.86 -2.35 : :

2 |1261 1.47 2.16 ! |

X (1334 2.69 -1.76 | |

X 11333 4,82 -1.07 i i

X |1255 5.03 -1.01 ' -

X 1341 5.25 -0.93 | |

X |1301 6.71 -0.46 | |

X 1339 7.11 -0.33 i i

X |36 7.89 -0.08 ' .

X (1350 13.78 1.83 | |

X |1221 14.19 1.96 i i
pocet laboratori: 11 vztazna hodnota: 8,13 mm3/I nejistota vztazné hodnoty: 0,92 mm3/I
z toho vyhovuije: 9 vztazna odchylka: £76%

z toho nevyhovuje: 2 interval spravnych hodnot: 1,96 - 14,3 mm3/I




Tabulka Z-score pro kvantitativni rozbor sinic - vz. 1B
(objemova biomasa

ter¢ = Ucastnik

V |lab vysledek (mm3/I) z-score | -4 2 3 4
? |1301 2.95 -2.76 | ;
X 1350 6.07 -1.45 . ;
X 11339 6.18 -1.41 | ;
X 1255 8.49 -0.44 | i
X 1344 9.03 -0.21 ! ;
X |36 9.19 -0.14 | ;
X 1333 10.16 0.26 | i
X |1341 11.04 0.63 | i
X 1221 12.06 1.06 . ;
X (1261 13.51 1.67 | ;
I 1334 17.93 3.52 |
pocet laboratofi: 11 vztazna hodnota: 9,53 mm3/I nejistota vztazné hodnoty: 1,47 mm3/I
z toho vyhovuije: 9 vztazna odchylka: £50%
z toho nevyhovuje: 2 interval spravnych hodnot: 4,77 - 14,29 mm3/I
X-vyhovuije, ? - sporné, ! - nevyhovuje
Sirka vlaken dvou nejhojnéjsich taxoni ve vzorku 1B
Kod 1221(1255/1261(1301|1333(1334/1339(1341/1344(1350| 36
Planktothrix 4 4,35 5 2,36 5 5 3,8 5 4 2,61 | 3,64
Aphanizomenon 5 5,9 - 4,8 5 5 3,1 | 4,92 5 4 4,2
Objemova biomasa a normalizované Taxon Sifka vidkna
hodnoty — podle revize CSN 75 7717 Ize T
v7 v 7 v 7 Pseudanabaena 2
pouzit uzancni hodnoty pro nektere taxony ——— —

Planktolynbya

2

Flanktothrix agardhii

5
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Ale ...

>dva mozné postupy

— primer namerenych rozméru pro vSechny
taxony (typicky rlizné Microcystis) - spatne

— soucet vypocitanych objemut pro jednotlivé
taxony
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Chlorofyl-a a feopigmenty

Statni
zdravotni
ustav




Vzorky 3A a 3B

> 3A — Vltava (Modrany)
~ 4.10.2021

> 3B — Seberak (Kunratice)
— 4.10.2021

> michano v 60 | sudu
> pripraveno 16 vzorkd

> SZU zpracovani vzorkd
1,8, 15
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Testovani stability / robustnosti — cca den na svétle v laboratornich podminkach
(foto z roku 2018)




Testovani stability / robustnosti — cca den ve tmé pri laboratorni teploté
(foto z roku 2018)



chlorofyl-a (feopigmenty) ug/I

3A — homogenita, stabilita

spravné ulozZeni

nestandardni ulozeni

15

10

homogenita

stabilita

vz. 1

vz. 8 vz. 15 teplo, svétlo  teplo, tma lednice + 24h
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Tabulka Z-score pro chlorofyl-a vzorek 3A teré
V [lab vysledek (ug/l) z-score | -4 -3 -2 -1 0 1 2 3
X (1221 8.9 -1.60 | |
X (1301 10.2 -0.98 ! .
X |1336 11.3 -0.46 | |
X (1305 11.8 -0.23 | |
X (1337 12.7 0.16 ! !
X (1338 12.7 0.16 | |
X |36 13.1 0.37 | |
X (1339 13.5 0.53 | |
X 1350 14.5 1.02 ! :
Tabulka Z-score pro chlorofyl-a vzorek 3A Ucastnik
V [lab vysledek (ug/!) z-score | -4 -3 -2 -1 0 1 2 3
X {1255 8.4 -1.82 | |
X (1221 8.9 -1.60 : .
X |1301 10.2 -0.98 | |
X (1336 11.3 -0.46 | |
X {1305 11.8 -0.23 ! !
X {1333 12.5 0.10 | |
X (1337 12.7 0.16 | |
X (1338 12.7 0.16 i i
X (1332 12.7 0.19 ! !
X |36 13.1 0.37 | |
X (1339 13.5 0.53 | |
X 1350 14.5 1.02 ! !

pocet laboratori: 12
z toho vyhovuje: 12
z toho nevyhovuije: 0

X-vyhovuije, ? - sporné, ! - nevyhovuije

vztazna hodnota: 12,3 pg/I
vztazna odchylka: £35%
interval spravnych hodnot: 8 - 16,6 ug/I

nejistota vztazné hodnoty: 0,63 pg/I




Tabulka Z-score pro feopigmenty vzorek 3A teré

V |lab vysledek (ug/l) z-score | -4 -3 -2 -1 0 1 2 3 4
X 11350 4.1 -1.29 i i
X 11301 4,7 -0.61 ' '
X |1336 4.8 -0.36 | |
X (1338 5.1 0.00 | |
X 1337 5.4 0.34 ! !
X |36 5.4 0.41 ! !
X [1221 5.6 0.61 | |
X [1305 5.6 0.68 i i
pocCet laboratori: 8 vztazna hodnota: 5,1 pg/I nejistota vztazné hodnoty: 0,22 pg/!
z toho vyhovuije: 8 vztazna odchylka: £29%
z toho nevyhovuije: 0 interval spravnych hodnot: 3,7 - 6,5 ug/!
Tabulka Z-score pro feopigmenty vzorek 3A Ucastnik
V |lab vysledek (ug/!) z-score | -4 -3 -2 -1 0 1 2 3 4
X 1350 4.1 -1.29 i i
X 11301 4,7 -0.61 ' '
X |1336 4.8 -0.36 | |
X (1338 5.1 0.00 | |
X 1337 5.4 0.34 ' '
X |36 5.4 0.41 ! !
X 11221 5.6 0.61 | |
X 11305 5.6 0.68 i '
I |1255 8.7 4.80 !
pocet laboratofi: 9 vztazna hodnota: 5,1 pg/I nejistota vztazné hodnoty: 0,22 pg/!
z toho vyhovuije: 8 vztazna odchylka: £29%
z toho nevyhovuije: 1 interval spravnych hodnot: 3,7 - 6,5 ug/!

X-vyhovuje, ? - sporné, ! - nevyhovuije
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Tabulka Z-score pro chlorofyl-a vzorek 3B terd

V |lab vysledek (ug/l) z-score | -4 -3 -2 -1 0 1 2 3

X [1221 97.1 -1.08 i i

X 11338 103.7 -0.41 ' .

X |1255 103.7 -0.40 | |

X 1332 104.4 -0.34 | |

X 11333 104.6 -0.31 ! !

X 11339 104.9 -0.28 ! !

X |36 113.9 0.65 | |

X 1337 114.8 0.74 i i

X 1350 115.1 0.77 ' '

X |1305 115.9 0.85 | |
pocet laboratori: 10 vztazna hodnota: 107,6 ug/! nejistota vztazné hodnoty: 2,81 ug/!
z toho vyhovuije: 10 vztazna odchylka: £18%

z toho nevyhovuije: 0 interval spravnych hodnot: 88,3 - 126,9 ug/I
Tabulka Z-score pro chlorofyl-a vzorek 3B Ucastnik

V (lab vysledek (ug/l) z-score | -4 -3 -2 2 3
X 11221 97.1 -1.08 i i
X [1301 98.0 -0.99 ' '

X [1336 101.8 -0.60 | |
X (1338 103.7 -0.41 | |
X [1255 103.7 -0.40 ' '

X |1332 104.4 -0.34 | |
X 11333 104.6 -0.31 | |
X 1339 104.9 -0.28 i i
X |36 113.9 0.65 ' '

X [1337 114.8 0.74 | |
X 11350 115.1 0.77 | |
X [1305 115.9 0.85 ! !
pocet laboratori: 12 vztazna hodnota: 107,6 ug/! nejistota vztazné hodnoty: 2,81 ug/!
z toho vyhovuije: 12 vztazna odchylka: £18%

z toho nevyhovuije: 0 interval spravnych hodnot: 88,3 - 126,9 ug/I




Tabulka Z-score pro feopigmenty vzorek 3B ter¢

V |lab |v§/sledek (Mg/l) |z-score -4 -3 -2 -1 0 1 2 3 4
X 1221 24.4 -0.59 i i i
X (36 24.9 -0.44 . - |
X [1337 25.3 -0.28 | | |
X [1305 25.8 -0.10 | | |
X 1255 26.2 0.02 i i E
X 1338 30.2 1.41 . . i
X 11350 31.7 1.93 | | i
pocet laboratofi: 7 vztazna hodnota: 26,1 pg/I nejistota vztazné hodnoty: 0,76 ug/I

z toho vyhovuje: 7
z toho nevyhovuije: 0

vztazna odchylka: £22%
interval spravnych hodnot: 20,4 - 31,8 ug/!

Tabulka Z-score pro feopigmenty vzorek 3B Ucastnik

V [ab  |vysledek (ug/)) |z-score | -4 -3 -2 -1 0 1 2 3 4
X [1221 24.4 -0.59 | | i
X |36 24.9 -0.44 . . i
X [1337 25.3 -0.28 | | |
X |1305 25.8 -0.10 | | ;
X |1255 26.2 0.02 ! ! !
X (1336 26.4 0.10 | | |
X [1301 28.9 0.98 | | |
X (1338 30.2 1.41 i i ;
X |1350 31.7 1.93 - - i

pocet laboratori: 9
z toho vyhovuje: 9
z toho nevyhovuije: 0

X-vyhovuje, ? - sporné, ! - nevyhovuije

vztazna hodnota: 26,1 pg/I nejistota vztazné hodnoty: 0,76 ug/!
vztazna odchylka: £22%
interval spravnych hodnot: 20,4 - 31,8 ug/!




(A665-A750) na 1 cm optické drahy kyvety
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Stanoveni chlorofylu-a - systematicka chyba

chlorofyl-a (pg/l) - vzorek 3B
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Vliv ¢asu extrakce na absorbanci pri 665 nm

Absorbance pFi 665 nm v zavislosti na case extrakce - vz. 3A
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Vysledky z roku 2018 — ¢im vétsi plosna hmotnost filtru a ¢im mensi objem etanolu, tim nizsi
vysledky — zbytkova voda ve filtru naredi extrakt; naredény etanol navic mozna bude mit i
horsi viastnosti pri extrakci;

35 120
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Stanoveni chlorofylu a sinic pomoci
fluorescence

vysledky nikdo
nepOS|a| szU - AquaPen-C AP-C 100 (PSI)

http://psi.cz/products/pocket-sized-
instruments/aquapen-c-ap-c-100
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Novinky, zajimave taxony
a dalsi objekty a jiné
(ne)souvisejici informace
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Chysta se revize evropskée
smernice pro koupaci vody
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Vyuziti druzicovych dat
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Fig. 0.2

Alert level framework for monitoring and managing cyanobacteria in recreational water bodies

v

Pre-screening water-hodies for elevated risk of blooms and exposure to cyanotoxins:
« Total phosphorus concentrations =20 pg/L and/or experience of cyanobacterial occurrence,
« Intensive recreational activity.

(Section 5.2.3)

Alternative or complementary entry point for assessment at intervals of about 2 weeks.

v

Assessment by visual
site inspection

Fairly clear water, slightly turbid,
greenish discolouration.

Secchi disc transparency < 1-2m

Pronounced greenish turbidity;

feet barely visible when standing in
knee deep water (Fig. 5.3).

Possibly minor thin green film or streaks
on part of the surface

{Fig. 5.2).

Secchi disc transparency < 0.5-1m.

NO4H

Visible thick cyanobacterial scum
covering most of the water surface in
areas used for recreation

Secchi disc transparency < 0.5-1m.

b

Y

Y:

s

S

—>| ALERT LEVEL 2

3

Assess further characteristics determining its potential to
support blooms or scums.

Assess for cyanobacteria known to be toxin producers (Fig. 5.2).
If yes, intensify monitoring and/or inform site users about toxic
cyanobacteria and how to recognize them. (Fig. 5.3).

Inform relevant authorities.

-

Watch for scums.

Investigate further (if possible, conduct toxin analysis).
Inform site users to watch for scums and avoid activities that
can lead to uptake through mouth or nose, particularly for
children; if this cannot be controlled, keep children out of the
water.

Inform relevant health authorities.

v

v

v

Assessment supported by
laboratory analysis

Microscopy showing dominance of
cyanobacteria with up to 1-4 mm3/L,

or
Up to 3-12 pg/L chlorophyll-a with
dominance of cyanobacteria.

— 4w

Cyanobacterial biovolume
> 4-8mm3/L,

or
Up to 12-24 pg/L chlorophyll-a with
dominance of cyanobacteria.

If toxins are analysed;

> 24 pg/I MG

> 6pg/LCYN

> 60 pg/L ATX

>30pg/LSTX

o

(yanobacterial scum and;
> Mpg/LMG
e > 6 10/LCYN
> 60 po/LATX
> 30 pg/L STX

Immediate action to prevent contact with scums; possible
temporary prohibition of swimming and other water contact
activities.

Inform site users to stay out of the water and to avoid sports
activities that can lead to scum contact, particularly uptake
through mouth or nose; keep children out of scum.

Inform relevant authorities.

Public health follow up investigation.

Source: Chorus & Testai (Toxic cyanobacteria in water, 2021).




Dostupné aplikace DPZ

> Vysledky projektu Zéta — zatim pouze pro omezeny pocet
nadrzi
» RemoteGuard

— JihoCeska univerzita

— https://remotewaterquality.com/

— obsah chlorofylu a ve vodé (nadrze na 0,5 ha)
— placeny pristup (3000 K¢/mésic, 15000 K&/rok)

> EO Browser

— zpristupnuje data z rliznych druzic
— https://apps.sentinel-hub.com/eo-browser/
— z dat druzice Sentinel 2
» volné dostupné snimky k dispozici kratce po preletu druzice
e dostupnych 9 predefinovanych kompozic a moznost uzivatelsky definovat dalsi

e jednim ze sdilenych kompozic ke Aquatic Plants and Algae Custom Script Detector
(APA Script)

— https://custom-scripts.sentinel-hub.com/sentinel-2/apa_script/
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Dostupnost snimkd z druzic Sentinel 2 na portalu EO
Browser pro uzemi CR. V cervenée zbarvenych pasech jsou
snimKy dostupné jedenkrat za pet dni, v nepodbarvenych
castech je to dvakrat za pet dni (tj. kazdy druhy nebo treti
den).
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Dékujeme za ucast a snad zase za rok



