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Bioindikace a Biologicky monitoring

Bioindikace Monitoring

* Pouziti Zivych organismunebo ¢ Dlouhodobé sledovani zmen v Case
spolecen,st?v .k indikaci stava.J prostredi Easto se snazime potladit vliv

* Lze provadet jak v laboratori tak v prostoroveé variability tim ze
terénu sledujeme stalé plochy

* Ruzne endpointy, fysiologie, chovani, * Biomonitoring pouziva k sledovani
mortalita slozeni spolecenstva aj. Zivych organismu

* Muze slouzit k porovnaniv Case * Ruzneé parametry, nejCasteji
Casteji ale porovnani ruznych variant v abundance druhu nebo slozeni
jednom Case (ruzne plochy, pripravky squecenstev pripadne biomasa nebo
zasahy atp.) aktivita vybranych procesu

* Casto vime nebo tusime co je stresor < Casto indikujeme zménu jako signdl Ze
a chceme vedet zda ma biologickeé se neco deje a nasledne zjistujeme
efekt proc



1997 Biological indicator of Soil Quality (BiSQ)

1) Bacteria (several endpoints)

2) Fungi (biomass) ,

3) Nematodes (community composition)
4) Enchytraeids (idem)

5) Earthworms (idem)

6) Mites and springtails (idem)
7) Processes

8) Organic matter

9) More chemical and physical parameters
10) Vegetation, crops

Schouten et al. 1997. RIVM report 712910005
- 1) Land management Schouten et al. 2004. Nem Mon Persp 2:469-482

Rutgers et al. 2009. Eur J Soil Sci 60:820



RGzna velikost
ovlivnéni rdznymi

100 ~ vlastnostmi pud.
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Vyber ploch vhodnych ploch

* Chceme sledovat zemédélskou pudu tedy ornou a TTP

* Nicméne potrebujeme kontrolu na ,,prirodnich“
ekosystému

e Potrebujeme mit pokrytu variabilitu hlavnich faktoru
prostredi, a potrebujeme mit vzdy sadu (3-5)
podobnych ploch tzn. minimalné 20-30 ploch na
habitat.

* To dava celkové mnozstvi okolo 100 az 120 ploch jako
rozumné minimum



Jaké parametry sledovat

* Abundanci zizal (jsou ve vSech doporucovanych schématech)
e Mikrobialni biomasu (jsou ve vSech doporucovanych schématech)
e Mikrobialni respiraci (je v navrhu Soil Monitoring Law)

 Abundanci a biomasu ostatni makrofauny (kterou ziskame pfri
vzorkovani zizal neni to tolik prace navic)

* Chvostoskoci a ostatnim mesofauna pripadné Nematoda

* \/Se co je v SirSim vybéru a mame na to historicka data
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Monitoring —V EU

* nekteré zeme Holandsko, Néemecko, Francie maji biologické parametry
jako soucast dlouhodobého monitoringu pud.

1997 Biological indicator of Soil Quality (BiSQ)

1) Bacteria (several endpoints)

2) Fungi (biomass) m

3) Nematodes (community composition) 7 W

4) Enchytraeids (idem)

5) Earthworms (idem)

6) Mites and springtails (idem) ﬁ
822 M. Ruigers et al. 7) Processes %
8) Organic matter -
9) More chemical and physical parameters
10) Vegetation, crops

European Journal of Soil Science

European Journal of Soil Science, October 2009, 60, 820832 doi: 10.1111/.1365-2389.2009.01163.x

Biological measurements in a nationwide soil
monitoring network

11) Land management Schouten et al. 1997. RIVM report 712910005 M. RUTGERS®, ;’A J. SCHOUTEN?®, J-. BLOEM", N. VAN EEKEREN®, lﬁ G. M. DE GOED;": G. A.J. M. JAGERS
Schouten et al. 2004. Nem Mon Persp 2:469-482 OP AKKERHUIS®, A. VAN DER WAL*, C. MULDER®, L. BRUSSAARD® & A. M. BREURE*"*
Rutgers et al. 2009. Eur J Soil Sci 60:820 “National Institute for Public Health and the Environment, Laboratory for Ecological Risk Assessment, Antonie van Leeuwenhoeklaan 9,
Biological Indicators of Soil Quality (BISQ) in 3721 MA Bilthoven, the Netherlands, YAlterra, Droevendaalsesteeg 4, 6708 PB Wageningen, the Netherlands, “Louis Bolk Institute,

Hoofdstraat 24, 3972 LA Driebergen, the Netherlands, chparlmem of Soil Quality, Wageningen University, Droevendaalsesteeg 4, 6708
PB Wageningen, the Netherlands, and “Department of Environmental Science, Radboud University Nijmegen, Heyendaalseweg 135, 6525
AJ Nijmegen, the Netherlands

8 Horticulture on sand

O Arable farm on sand B I S Q

O Cattle or dairy farm on sand Summary

B Mixed woodland on sand o 4

O Arable farm on marine clay R u Z n e p I OC h y In the Netherlands soil biological measurements are undertaken in a nationwide monitoring programme.
©  Cattle or dairy farm on marine clay The measurements are combined in the Biological Indicator of Soil Quality (BISQ). About 300 locations
@  Cattle or dairy farm on river clay 3 OO p I O C h were selected in a random stratified design comprising stringent combinations of land use and soil type. All
O Cattle or dairy farm on loess locations were sampled in a six-year cycle. In this contribution we describe the monitoring network and the
®  Cattle or dairy farm on peat BISQ and present average values for biomass, abundances and taxonomic diversity of various soil dwelling
O Heathland on sand 1 X Z a 1 0 | e t . organisms derived from 10 years of measurements. We further highlight some results and discuss the
W Semi-natural grassland on sand possibilities in soil and land management policy frameworks for improving sustainable land management.
O  City parks on sand

Figure 1 The Netherlands Soil Quality Monitoring Network (NSMN) covers major land use/soil type categories. For the monitoring with the
BISQ additional sites were added to the network, including organic farms, heathlands, semi-natural grasslands and municipal parks. Symbols indi-
cate sampling locations at different land use/soil type categories and follow the list in the Materials and Methods section.



Monitoring v CR

* Monitoring pudnich mikrobidlnich E

parametru C a N mikrobidlni biomasy fumigacne- 1999

o Ustredni kontrolni a zkusebni Ustav |2icleiip=eiin
zemédélsk{/ Bazalni respirace CO2 titracne 1999
, Anaerobni amonifikace 1999
* Vybrane farmy pole louky Kratkodoba nitrifikaéni aktivita 1999
e Stanislav |V|a|\'/ Bazallnl resplr?ce jako spotreba 02 2006

systemem OxiTop

e stanislav.maly@ukzuz.cz Substratem indukovana respirace jako 2006

spotreba 02 systémem OxiTop
Respiracni rlistové krivky systémem OxiTop [Py

Pocet ploch Perioda
odbéru 2004

1999-2004 1 xrocné Aktivita 6 enzymu s fluorogennimi 2009
2005-2009 119 1 x za dva roky substraty

od 2010 119 1 x za tfi roky t-rflp nitrifikacnich bakterii a archei 2009



mailto:stanislav.maly@ukzuz.cz
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National Parks
Bl Protected Landscape Areas

® sites
® sampled in 2019-2021

» Ustav pudni biologie a biogeochemie
Biologické Centrum AVCR

 PUdni makrofauna a pudni mesofauna

* Opakovana vzorkovani po 20-30 letech

PiZl V. Pedobiologia. 1999, 43: 705-712. [27] Tajovsky K. Fragmenta faunistica. 2000, 43: 361-370. ] Frouz J, Keplin B, Pizl V,
° H | v h 7’ v V4 V4 V4 | k I Tajovsky K, Stary J, LukeSova A, Novakova A, Balik V, Hanél L, Materna J, Diker Ch, Chalupsky J, Rusek J, Heinkele T.
Ecological Engeneering. 2001, 17: 275-284. ] Frouz J, PiZl V, Tajovsky K, Syrovdatka O. Acta Universitatis Carolinae,
av n e C ra n e n a u Ze m I O u y a esy Environmentalica. 2010, 24: 91-107. Pizl V. Ekoldgia (Bratislava). 1999, 18: 199-206. [31] Sterzynska M, Pizl V, Tajovsky K,
v . , Zteimasz;gl;lweé Oggusﬂ(oTT. Welgll/alr(rcis. 20/1}5, 35: ?1;—282913. Ste{;\g;slzalll(ws,z;l')ajg\l/slk\'/g;(,z N_Iicia P.kE’ulzo;Z_:ar;’Jour(r;al ct»f/Soil)
° iology. , 68: 33—41. Tajovs . Israel Journal of Zoology. 3 -4): —322. Tajovsky K. Ekologia (Bratislava).
® Ra d a p IO C h n ava Z UJ e n a S It b u d Ova n e 1999, 18: 177-184. Tajovsky K, Strichelova J, Tuf IH. ZooKeys. 2018, 801: 305-321. Tajovsky K, Wytwer J. Soil Organisms.
2009, 81(3): 761-772. Kocourek P, Tajovsky K. Bohemia centralis. 2011, 31: 285-300. [ Piz| V. In: Sarosiek, J., Stursa, J.
f M LT E R (eds.), Geoekologiczne problemy Karkonoszy. Tom Il. Poznafi, 1998, p. 115-120. ] PiZl V. In: Kovafik P, Machar I. (eds.),
e S r I e Mokfady 2000. Sbornik z konference pfi pfileZitosti 10. vyroci vzniku CHKO Litovelské Pomoravi. Sprava CHKO CR a Cesky
Ramsarsky vybor, Olomouc, 2000, p. 227-229. Pizl V. Thayensia (Znojmo). 2001, 4: 97-102. Pizl V. Silva Gabreta. 2002, 8:
143-148.] PiZl V. In: Hdrtel H, Cilek V, Herben T, Jackson A., Williams R. Sandsone Landscapes. Academia, Praha, 2007, p.
_ POEet IO kalit 147-150. PiZl V. Bohemia centralis. 2011, 31: 237-242. Pizl V, RusekJ, Stary J, Tajovsky K. In: Papdcek M. (ed.): Biota

Novohradskych hor: modelové taxony, spolecenstva a biotopy. Jihoceskd universita, Ceské Budéjovice, 2004, p. 177-183Pi3l

N v | k V, Stary J. Silva Gabreta. 2001, 7: 87-96. ] Pizl V, Stary J, Tajovsky K. Sbornik Oblastniho muzea v Mosté, fada pF/’rqdovédnd.
1zl ny a celke 2014, 35/36: 31-42.] Pizl V, Tajovsky K. In: Krajina, voda, povoderi. Sbornik Sprdvy chrdnénych krajinnych oblasti Ceské
a h Orkati n ry m republiky, 2, SCHKO Praha, 1998, p. 47-54. Rusek J, Stary J, Tajovsky K, PiZl V. In: Campanula, Sbornik referdtd,
p y z konference k 35. vyroc¢i CHKO Jeseniky (1969 —2004), Jesenik, 2005, p. 28—33. [49] Stary J. Sbornik Jihoceského muzea
v Ceskych Budéjovicich, Pfirodni védy. 1988, 28: 99-107. [50] Stary J. Cas. Slez. Muzea, Opava (A). 1993, 42: 259-266. [51]
le sy / lou ky Stary J. Shornik Jihoc¢eského muzea v Ceskych Budéjovicich, Pfirodni védy. 2006, 46: 207-219. [52] Stary J. In: Jongepierovd
1. (ed.): Louky Bilych Karpat, Grasslands of the White Carpatians Mts. ZO CSOP Bilé Karpaty, 2008, p.214-216. [53] Tajovsky
K. Entomofauna Carpathica. 1996, 8: 158-166. Tajovsky K. In: Sarosiek, J., Stursa, J. (eds.): Geoekologiczne Problemy
MacrOfau na 43 / 15 10 / 4 72 Karkonoszy. Tom Il. Poznan, 1998b, p. 9-13. Tajovsky K. In: PiZl V, Tajovsky K (eds.): Soil Zoological Problems in Central
Europe. Proc. 4th CEWSZ. Ceské Budgjovice, 1998¢, p. 235-242. Tajovsky K. In: Kovarfik P, Machar I (eds.): Mo kfady 2000.

Ep igEiC acti Vity (ma CrOfa un a) 37 / 7 9 / 4 57 Shornik z konference pfi pileZitosti 10. vyroci vzniku CHKO Litovelské Pomoravi. Sprava CHKO CR a Cesky Ramsarsky vybor,
2000b, p. 230-232. Tajovsky K. Opera Corcontica. 2000, 36: 385—-389. Tajovsky K. In: Mdnek J (Ed.): Aktuality Sumavského
M f n 2 1 1 4 4 4 vyzkumu. Sbornik z konference, Srni 2.-4. dubna. 2001, p. 173-175. Tajovsky K. Thayensia (Znojmo). 2Q01, 4:161-167.
ésotauna / 9 O / Tajovsky K. In: Jongepierovd I. (ed.): Louky Bilych Karpat, Grasslands of the White Carpatians Mts. ZO CSOP Bilé Karpaty,
2008, p. 221-223. Tajovsky K. In: Jongepierovd I. (ed.): Louky Bilych Karpat, Grasslands of the White Carpatians Mts. ZO
Overlap of macro- and mesofauna 20/6 10/ 4 40 ¢SOP Bilé Karpaty, 2008, p.219-220. Tajovsky K. Bohemia centralis. 2011, 31: 275-283. Wytwer J, Tajovsky K. In: Tajovsky
K, Schlaghamersky J, PiZl V (Eds.): Contributions to Soil Zoology in Central Europe I. ISB AS CR. Ceské Budé&jovice, 2005, p.

711._9791C




V CR
» Ustav pudni biologie a biogeochemie 600 & 200
Biologické Centrum AVCR 1400
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V CR

 rada dalsich kratkodobych studii popisujicich méreni mikrobialni biomasy, jde
vetsSinou o studie porovnavajici nejaky ekologicky gradient, nebo vysledky
experimentu

* Recetox MUNI; JEU; VURV; CZU; MENDELU

* Podobna data jsou i pro nékteré dalsi mikrobialni parametry

e Cast (stardich) dat byla predmétem globdlni syntézy (Wardle SBB 1998)
* Jist& by &lo pokusit se data analyzovat pro CR

* Je otazka jak budou navzajem porovnatelné, rizné sezdény, rizna hloubka,
drobné metodické odlisnosti

* Publikovana data bude mozno soustredit ne vzdy bude mozno ziskat primarni
data



Moznosti vytvoreni monitorovaci sité pudni
bioty

 \/yuziti existujiciho monitoringu UKZUZ (57 ploch od r 1999) a UPBB

BC AVCR (72 ploch s daty z 90 let) propojeni obou schémat a pfipadné
doplnit tak, aby obsahovala vybér doporucenych indikatoru

* Mikrobialni biomasa, respirace, zizaly a ostatni makrofauna,
chvostoskoci a ostatni mesofauna

* To by navazovalo na existujici data, logisticky organizacné atp.
nejméne narocne.

* Existuji i dalsi monitorovaci schémata (AOPK aj) které monitoruji néco
jiného a puda by tam sla doplnit, ale nebude vyhoda historickych dat



Navrhu monitoringu

Parametry ploch

Cetnost a zplisob vzorkovani, poufité

metody stanoveni

120 ploch (85 ploch z menitoringu UPBB, 55
ploch z monitoringu UKZUZ, pro které jsou k

dizposici data z 90. let minulého stoleti)

1x za 3 roky

Mavic v optimalni varianté

Abundance Zizal

5 wvzorkd na plochu (32 cm v priméru, do

hloubky 10 cm), extrakce Tulgrenoyymi

pfistroji, morfologickad determinace

Abundance chypstoskotl,

3 smésné vzorky na plochu, kaidy ze tii
dilgich vzorkd (3 cm v proméru, do hloubky

10 crn), extrakce tulgrenowymi, pfistroji,

morfologicka determinace

Ostatni makrefayna, Stejnou metodou jako Zizaly

Ostatni mesefauna, Stejnou metodou jake chvostoskoci a roztodi
3 smésné vzorky na plochu, kaidy ze til
dilgich wvzorkd (3 cm v prdméru, do hloubky

Hlistice

10 cm), extrakce Bergmanowvymi nalevkami,

morfologicka determinace

Potencialni nitrifikace

Stejné wvzorky jako respirace a biomasa,

kratkodoba nitrifikacni aktivita

Abundance roztofd

Stejné jako u chvostoskokd

Ergosterol

Stejné wvzorky jako respirace a biomasa,

spekitrofotometricky

Mikrobidlni respirace

Smésny wvzorek na plochu, mikrobialni

respirace titracni metodou

Mikrobidlni biomasa

Smeésny wvzorek na plochu, mikrobialni

biomasa fumigacné extrakini metodou

Diverzita hub a bakterii

Stejné vzorky jako respirace a biomasa, Next,

Gengration Segusnsing pomoci 165 [RNA 2
ITS
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