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5ƝƭőƝ ŎƝƭ тΦмΦ ±ƭƛǾ ǇŜǎǘƛŎƛŘǻ ƴŀ ŘǊǳƘƻǾŞ ǎƭƻȌŜƴƝ ƳŀƪǊƻȊƻƻōŜƴǘƻǎǳ ς
ǘŜǎǘƻǾłƴƝ ƛƴŘŜȄǳ {t9!w ς[ƛōǳǑŜ .ŀǊŜǑƻǾł ŀ ƪƻƭΦ ό2Ia¨ύ

5ƝƭőƝ ŎƝƭ тΦнΦ .ƛƻƭƻƎƛŎƪȇ ƳƻƴƛǘƻǊƛƴƎ ŀ ƘƻŘƴƻŎŜƴƝ ǇƻǇǊƻǳŘƻǾŞmigrace na 
ǾȅōǊŀƴȇŎƘ ǘƻŎƝŎƘ ςŀƪǳǎǘƛŎƪł ǘŜƭŜƳŜǘǊƛŜ ςWƛǌƝ aǳǎƛƭ ŀ ƪƻƭΦ 
ό±¨± ¢Daύ
.ƛƻƭƻƎƛŎƪȇ ƳƻƴƛǘƻǊƛƴƎ ŀ ƘƻŘƴƻŎŜƴƝ ƭŀǘŜǊłƭƴƝ ƳƛƎǊŀŎŜ ƴŀ 
ǾȅōǊŀƴȇŎƘ ǘƻŎƝŎƘ ςƭƻƪŀƭƛǘŀ 5ƻǳōƪŀΣ ǎǘǌŜŘƴƝ [ŀōŜςWƛǌƝ aǳǎƛƭ 
ŀ ƪƻƭΦ ό±¨± ¢Daύ

5ƝƭőƝ ŎƝƭ тΦоΦ aƻƴƛǘƻǊƛƴƎ ǊŜŦŜǊŜƴőƴƝŎƘ ƭƻƪŀƭƛǘ ǇǊƻ Ǌŀƪŀ ƪŀƳŜƴłőŜ ŀ ǵǇǊŀǾȅ 
ŜƴǾƛǊƻƴƳŜƴǘłƭƴƝŎƘ ŎƝƭǻ ǇǊƻ ǾƻŘƴƝ ǇǊƻǎǘǌŜŘƝ Ǿ ƳŜǘƻŘƛŎŜ 
ƘƻŘƴƻŎŜƴƝ ǎǘŀǾǳ 9±[ ŀ Ǿ ȊłŎƘǊŀƴƴŞƳ ǇǊƻƎǊŀƳǳςPavel 
wƻǎŜƴŘƻǊŦ ŀ ƪƻƭΦ ό±¨± ¢Daύ

tǌŜŘǎǘŀǾŜƴƝ ǾȅōǊŀƴȇŎƘ ǾȇǎƭŜŘƪǻ ²tт
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±ƭƛǾ ǇŜǎǘƛŎƛŘǻ ƴŀ ŘǊǳƘƻǾŞ ǎƭƻȌŜƴƝ 
makrozoobentosu ςǘŜǎǘƻǾłƴƝ ƛƴŘŜȄǳ {t9!w 
[ƛōǳǑŜ .ŀǊŜǑƻǾł ŀ ƪƻƭΦ

- Co je to SPEAR index

- ¢ŜǎǘƻǾŀŎƝ ǎŀŘŀ Řŀǘ

- tǊǻōŠƘ ƘƻŘƴƻǘ {t9!w ƛƴŘŜȄǳ Ǿ ȊłǾƛǎƭƻǎǘƛ ƴŀ ǾŜƭƛƪƻǎǘƛ ǘƻƪǳ 
ŀ ƴŀ ƳŠǎƝŎƛ ǎƭŜŘƻǾłƴƝ

- ½łŎƘȅǘ ǇŜǎǘƛŎƛŘǻ ǊǳǘƛƴƴƝƳ ƳƻƴƛǘƻǊƛƴƎŜƳ

- YƻǊŜƭŀŎŜ ƛƴŘŜȄǳ ǎ ƪƻƴŎŜƴǘǊŀŎŜƳƛ ǇŜǎǘƛŎƛŘǻ

- 5ŀƭǑƝ ǾȇȊƪǳƳ - insekticidy v sedimentech
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/Ŝƭȇ ƴłȊŜǾ ȊƴƝ SPEARpesticidesindex.

tǊƻ ǾȇǇƻőŜǘ ƛƴŘŜȄǳ Ƨǎƻǳ ŘǊǳƘȅ 

makrozoobentosuǊƻȊŘŠƭŜƴȅ ǇƻŘƭŜΥ

ŎƛǘƭƛǾƻǎǘƛ ƪ ǇŜǎǘƛŎƛŘǻƳ

ŀ ǇƻŘƭŜ ŎƘŀǊŀƪǘŜǊǳ ƧŜƧƛŎƘ ȌƛǾƻǘƴƝƘƻ ŎȅƪƭǳΥ

ƎŜƴŜǊŀőƴƝ Řƻōŀ,

schopnost migrace, 

ǇǌƝǘƻƳƴƻǎǘ ǾƻŘƴƝŎƘ ǎǘłŘƛƝ ǾȇǾƻƧŜōŠƘŜƳ őŀǎǳ 
ǇǌŜŘǇƻƪƭłŘŀƴŞ ƳŀȄƛƳłƭƴƝ ŜȄǇƻȊƛŎŜ ǇŜǎǘƛŎƛŘǻƳΦ 

²ŜōƻǾŞ ǎǘǊłƴƪȅΥIndicate(systemecology.de)

Co je to SPEAR index
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ÅŀƪǘǳłƭƴŠ ƧŜ Ǿ ŘŀǘŀōłȊƛ L{ !wwh² 2Ia¨ ŎŎŀ мт ǘƛǎΦ ǾȊƻǊƪǻ 
ƳŀƪǊƻȊƻƻōŜƴǘƻǎǳ Ȋ ŎŎŀ нтлл ǊǻȊƴȇŎƘ ƭƻƪŀƭƛǘ όǇƻőŜǘ ǾȊƻǊƪǻ ƴŀ ƭƻƪŀƭƛǘłŎƘ 
do 500 m n. m. ςcca 13 tis.)

ÅƴŜ ǾǑŜŎƘƴȅ ǾǑŀƪ ƳŀƧƝ ǇǌƛǌŀȊŜƴȅ ǵŘŀƧŜ ǇƻǘǌŜōƴŞ ǇǊƻ ǾȇǇƻőŜǘ ƛƴŘŜȄǻ 
aƘƻŘƴƻŎŜƴƝ ŜƪƻƭƻƎƛŎƪŞƘƻ ǎǘŀǾǳ

¢ŜǎǘƻǾŀŎƝ ǎŀŘŀ Řŀǘ ƳŀƪǊƻȊƻƻōŜƴǘƻǎǳ

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

1- potoky 167 153 81 74 460 506 509 469 107 96 113 96 110

2 - Ś²ļky 11 79 66 41 62 1 144 156 176 156 375 1015 577 295 766

3- Śeky 2 4 6 13 4 4 4 4 73 172 110 16 132

CelkovĨ souļet11 248 223 128 149 1 608 666 689 629 555 1283 800 407 1008

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 CelkovĨ souļet

1- potoky 28 23 40 56 67 42 40 72 43 30 12 3394

2 - Ś²ļky 513 490 664 658 714 655 571 574 559 388 218 9924

3- Śeky 56 40 90 126 93 82 102 91 77 54 13 1368

CelkovĨ souļet597 553 794 840 874 779 713 737 679 472 243 14686

tƻŘŠƪƻǾłƴƝΥ5ŀǘŀ ŘǊǳƘƻǾŞƘƻ ǎƭƻȌŜƴƝ ƳŀƪǊƻȊƻƻōŜƴǘƻǎǳ ƛ  ƪƻƴŎŜƴǘǊŀŎŜ ǇŜǎǘƛŎƛŘǻ ǾŜ ǾƻŘŠ ǇƻŎƘłȊŜƧƝ 
zƳƻƴƛǘƻǊƛƴƎǳ ǇƻŘƴƛƪǻ tƻǾƻŘƝ ǇǊƻ włƳŎƻǾƻǳ ǎƳŠǊƴƛŎƛ ƻ ǾƻŘłŎƘΣ Ȋ ƳƻƴƛǘƻǊƛƴƎǳ ōȇǾŀƭŞ ½±I{ 
aǎƛǘǳŀőƴƝƘƻ ŀ ǊŜŦŜǊŜƴőƴƝƘƻ ƳƻƴƛǘƻǊƛƴƎǳ ±¨± ¢DaΣ ǾΦ ǾΦ ƛΦ
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wƻȊƭƻȌŜƴƝ ƘƻŘƴƻǘ {t9!w ƛƴŘŜȄǳ ǇǊƻ 
ƧŜŘƴƻǘƭƛǾŞ ǌłŘȅ όǾŜƭƛƪƻǎǘƛύ ǘƻƪǻ
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Kruskal-Wallis chi-squared = 1455.2, df = 8, p-value < 2.2e-16
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wƻȊƭƻȌŜƴƝ ƘƻŘƴƻǘ ƛƴŘŜȄǳ Ǿ ǇǊǻōŠƘǳ Ǌƻƪǳ

Kruskal-Wallis chi-squared = 167.71, df = 8, p-value < 2.2e-16
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YƻƴŎŜƴǘǊŀŎŜ ǑŜǎǘƛ ƴŜƧƘƻǊǑƝŎƘ ƛƴǎŜƪǘƛŎƛŘǻ
dle Liess, 2021
tƻőǘȅ ƘƻŘƴƻǘ ƪƻƴŎŜƴǘǊŀŎƝ ǇŜǎǘƛŎƛŘǻ ƴŀƳŠǌŜƴȇŎƘ ǾŜ ǾƻŘŠ -ǑŜǎǘ ƴŜƧƘƻǊǑƝŎƘ 
ǇŜǎǘƛŎƛŘǻκƛƴǎŜƪǘƛŎƛŘǻ ŘƭŜ [ƛŜǎǎΣ нлнмΥ ŎƭƻǘƘƛŀƴƛŘƛƴΣ ŦƛǇǊƻƴƛƭΣ ƛƳƛŘŀŎƭƻǇǊƛŘΣ 
methiocarb, pirimicarb, thiacloprid

2007 2008 2009 2012 2013 2014 2015 2016 2017 2018 2019 2020

CelkovĨ 

souļet

Procentu§ln² 

vyj§dŚen²

clothianidin 1093 1371 1704 1803 1516 7487

nad MS 9 36 44 36 10 135 1.8%

fipronil 39 653 308 25 20 24 30 28 30 37 1194

nad MS 0 0 0 0 0 0 2 0 0 0 2 0.2%

imidacloprid 25 20 1106 1359 2189 2318 1992 9009

nad MS 3 5 76 66 162 175 270 757 8.4%

methiocarb 879 1299 1331 1629 1703 6841

nad MS 2 8 6 7 7 30 0.4%

pirimicarb 214 585 591 633 24 30 28 30 37 2172

nad MS 0 0 1 1 1 0 0 0 0 3 0.1%

thiacloprid 25 20 1106 1359 2189 2318 1993 9010

nad MS 2 0 23 24 51 79 59 238 2.6%

CelkovĨ 

souļet 39 653 308 214 585 666 693 4232 5448 7469 8128 7278 35714
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tǊǻōŠƘ ƘƻŘƴƻǘ ƪƻƴŎŜƴǘǊŀŎƝ ƛƴǎŜƪǘƛŎƛŘǻ 
ǾŜ ǾƻŘŠǾ ǊłƳŎƛ ƳŠǎƝőƴƝŎƘ ǎƭŜŘƻǾłƴƝ
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tǊǻōŠƘ ƘƻŘƴƻǘ ƪƻƴŎŜƴǘǊŀŎƝ ƛƴǎŜƪǘƛŎƛŘǻ ǾŜ ǾƻŘŠ
Ǿ ǊłƳŎƛ ƳŠǎƝőƴƝŎƘ ǎƭŜŘƻǾłƴƝ ςimidacloprid
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bŜƧőŀǎǘŠƧƛ ǇǊƻŘłǾŀƴŞ insekticidyςǎǇƻǘǌŜōŀ 
ǵőƛƴƴȇŎƘ ƭłǘŜƪ Ǿ ǊƻŎŜ нлнл
¼ļinn§ l§tka kg/rok aplikace

CHLORPYRIFOS 73435 pŚev§ģnŊ na olejniny

THIAKLOPRID 41440 pŚev§ģnŊ na olejniny

CYPERMETHRIN 9719 pŚev§ģnŊ na olejniny

ACETAMIPRID 5108 pŚev§ģnŊ na olejniny

GAMMA-CYHALOTHRIN 3773 pŚev§ģnŊ na obilniny a olejniny

DELTAMETHRIN 3061 pŚev§ģnŊ na olejniny a obiloviny

LAMBDA-CYHALOTHRIN 2342 pŚev§ģnŊ na olejniny a obiloviny

METHOXYFENOZID 2227 pŚev§ģnŊ na kukuŚici

TEFLUTHRIN 2128 pŚev§ģnŊ na kukuŚici

DIMETHOĆT 1867 pŚev§ģnŊ na obilniny a Śepu

TAU-FLUVALINĆT 1113 pŚev§ģnŊ na olejniny

PIRIMIKARB 1073 pŚev§ģnŊ na ovoce

ESFENVALERĆT 1013 pŚev§ģnŊ na obilniny
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½łŎƘȅǘ ƛƴǎŜƪǘƛŎƛŘǻ ƳƻƴƛǘƻǊƛƴƎŜƳ ǊǻȊƴȇŎƘ ƳŀǘǊƛŎ
SledovanĨ parametrMatrice Poļet 

namŊŚenĨch 

hodnot

Poļet namŊŚenĨch 

hodnot nad mez² 

stanovitelnosti

Procentu§ln² 

vyj§dŚen²

acetamiprid Voda 12813 86 0.7%

cypermethrin Plaveniny 300 1 0.3%

Sedimentovateln®plaveniny 71 10 14.1%

Sedimenty 381 1 0.3%

Voda 17745 251 1.4%

deltamethrin Plaveniny 300 3 1.0%

Sedimentovateln®plaveniny 83 3 3.6%

Sedimenty 347 1 0.3%

Voda 2838 7 0.2%

dimethoat Pasivn² vzorkovaļ 547 227 41.5%

Voda 20234 22 0.1%

gamma-cyhalothrin Voda 419 1 0.2%

chlorpyrifos (chlorpyrifos-ethyl) Pasivn² vzorkovaļ 464 95 20.5%

Plaveniny 2585 720 27.9%

Sedimentovateln® plaveniny554 22 4.0%

Sedimenty 3090 185 6.0%

Voda 51355 2827 5.5%

methoxyfenozid Pasivn² vzorkovaļ 339 174 51.3%

Voda 355 1 0.3%

pirimicarb Pasivn² vzorkovaļ 362 219 60.5%

Voda 3170 6 0.2%

thiacloprid Voda 15518 386 2.5%

Celkem 133870 5248 3.9%
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Korelace hodnot 
SPEAR indexu 
skoncentracemi 
ƛƴǎŜƪǘƛŎƛŘǻ 
veǾƻŘŠ

chlorpyrifos - Ś²ļky
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!ƪǘǳłƭƴƝ ƪƻƴŎŜƴǘǊŀŎŜ ƛƴǎŜƪǘƛŎƛŘǻ Ǿ ǎŜŘƛƳŜƴǘŜŎƘ 
ƳŀƭȇŎƘ ȊŜƳŠŘŠƭǎƪȇŎƘ ǘƻƪǻ

Datum 

odbŊru

M²sto odbŊru vzorkŢ suġinaTOC chlorpyrifos chlorpyriphos-

methyl

bifenthrine deltamethrin cypermethrin permethrin esfenvalerate lambda-

cyhalothrin

tau-

fluvalinat

tefluthrin

11.4.2022

ID:SED_01 - lokalita:PP Beneġovsk®ho 

potoka 18.19 91200 <0,30 <5,0 0.5 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

15.6.2022

ID:SED_01 - lokalita:PP Beneġovsk®ho 

potoka 18.94 96800 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

11.4.2022

ID:SED_02 - lokalita:Domaġ²nskĨpotok 

(Kalamajka) 33.44 69200 <0,30 <5,0 0.7 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

15.6.2022

ID:SED_02 - lokalita:Domaġ²nskĨpotok 

(Kalamajka) 35.55 60900 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

11.4.2022ID:SED_03 - lokalita:LipinskĨ potok56.08 27500 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

15.6.2022ID:SED_03 - lokalita:LipinskĨ potok42.00 38200 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

11.4.2022ID:SED_04 - lokalita:PP BĨkovsk®ho potoka39.74 42000 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

15.6.2022ID:SED_04 - lokalita:PP BĨkovsk®ho potoka32.76 63100 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

11.4.2022ID:SED_05 - lokalita:PP DiviġovskĨ potok27.73 121000 0.40 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 1.10 <0,50 <0,50

15.6.2022ID:SED_05 - lokalita:PP DiviġovskĨ potok29.60 119000 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 0.55 <0,50 <0,50

11.4.2022

ID:SED_06 - lokalita:LP OstŚedeck®ho 

potoka 40.26 54600 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 0.58

15.6.2022

ID:SED_06 - lokalita:LP OstŚedeck®ho 

potoka 39.88 47400 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

11.4.2022ID:SED_07 - lokalita:LP KŚeġick®ho potoka40.97 55500 0.55 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

15.6.2022ID:SED_07 - lokalita:LP KŚeġick®ho potoka42.53 47100 0.52 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

11.4.2022ID:SED_08 - lokalita:SmilovskĨ potok49.12 30300 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

15.6.2022ID:SED_08 - lokalita:SmilovskĨ potok33.84 60600 <0,30 <5,0 0.6 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

11.4.2022ID:SED_09 - lokalita:PP KŚeġick®ho potoka40.57 47500 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

15.6.2022ID:SED_09 - lokalita:PP KŚeġick®ho potoka34.40 61500 0.45 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

11.4.2022ID:SED_10 - lokalita:LhotskĨ potok46.43 41200 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

15.6.2022ID:SED_10 - lokalita:LhotskĨ potok42.02 45600 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

11.4.2022ID:SED_11 - lokalita:RadlickĨ potok42.52 47600 <0,30 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 <0,50 <0,50 <0,50

15.6.2022ID:SED_11 - lokalita:RadlickĨpotok 36.12 91200 <0,30 <5,0 1.5 <0,5 <1,0 1.5 <1,0 <0,50 <0,50 <0,50

11.4.2022ID:SED_12 - lokalita:MoġtickĨpotok 32.30 66500 <0,30 <5,0 1.5 <0,5 <1,0 1.2 <1,0 1.40 <0,50 <0,50

15.6.2022ID:SED_12 - lokalita:MoġtickĨpotok 27.29 82100 <0,30 <5,0 1.2 <0,5 1.6 1.8 <1,0 1.10 <0,50 0.54

11.4.2022ID:SED_13 - lokalita:PP VĨrovky 50.05 31500 0.64 <5,0 <0,4 <0,5 <1,0 <1,0 <1,0 0.57 <0,50 <0,50

15.6.2022ID:SED_13 - lokalita:PP VĨrovky 26.48 98600 1.50 <5,0 <0,4 <0,5 <1,0 1.1 <1,0 0.85 <0,50 <0,50
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