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VYLEPĠENĉ FYTOREMEDIACE

Å wƻǎǘƭƛƴƴłselekce
Å ¨ǇǊŀǾŀaƘƴƻƧŜƴƝǇǻŘȅ
Å ½ǾȇǑŜƴƝbiodostupnostiǇƻƳƻŎƝǎȅƴǘŜǘƛŎƪȇŎƘŎƘŜƭŀǘƻǊǻ
Å HustotarostlinǇǌƛǾȇǎŜǾǳ
Å {ǘǌƝŘłƴƝplodin
Å PodporaplodinόƘǳōŜƴƝǑƪǻŘŎǻaȊŀǾƭŀȌƻǾłƴƝύ
Å ±ȇȊƪǳƳGMrostlin

DŜƴŜǘƛŎƪŞ ǵǇǊŀǾȅ ƪŜ ȊǾȇǑŜƴƝ ǘƻƭŜǊŀƴŎŜκŀƪǳƳǳƭŀŎŜκŘŜƎǊŀŘŀŎŜ
Å Metallothioneiny, fytochelatinya chelatoryƪƻǾǻ
Å ¢ǊŀƴǎǇƻǊǘŞǊȅƪƻǾǻ
Å 9ƴȊȅƳŀǘƛŎƪŞtransformace
Å !ƭǘŜǊƴŀǘƛǾƴƝƳŜǘŀōƻƭƛŎƪŞcesty
Å ½ƳŠƴȅv mechanismuƻȄƛŘŀǘƛǾƴƝƘƻstresu
Å ½ƳŠƴȅvƪƻǌŜƴƻǾŞƳǎȅǎǘŞƳǳ
Å ½ƳŠƴȅv produkcibiomasy



Experiment

Å ¢ǊŀƴǎƎŜƴƴƝaαwild-ǘȅǇŜάǘŀōłƪbylyƪǳƭǘƛǾƻǾłƴȅs300 m˃ol/LCd2+10ŘƴƝLinieC6ƳŠƭŀȊǾȇǑŜƴƻǳresistenciǾǻőƛCd2+.
[ƛ Ŝǘ ŀƭΦΣ WƻǳǊƴŀƭ ƻŦ LƴǘŜƎǊŀǘƛǾŜ tƭŀƴǘ .ƛƻƭƻƎȅ όнллсύ пуΥфнуҍфот

D9b9¢L/Y; ¨tw!±¸ wh{¢[Lb

Koncentrace Cd v tab§kupo 3 tĨdnech

kultivace s 100 ɛmol/L CdCl2.

WT - Ăwild typeñrostliny

C6 - transgenn²linie

[ƛǎǘ /с ǇǌŜŘ ƪǳƭǘƛǾŀŎƝ

List C6 po kultivaci

List ²¢ ǇǌŜŘ ƪǳƭǘƛǾŀŎƝ

List WT po kultivaci



Experiment
Å !ǎȅƳƳŜǘǊƛŎƪȇǎƻƳŀǘƛŎƪȇhybrid 60/31 (B) a jeho ǊƻŘƛőŜBrassicajuncea(A) a Thlaspicaerulescens(C)ǊƻǎǘƻǳŎƝv ǇǻŘŠ
ƻōǎŀƘǳƧƝŎƝ800mg/kgolova,328mg/kgniklu,a 7,600mg/kgzinku.

Glebaet al., Proc. Natl. Acad. Sci. USA (1999) 96: 5973ς5977 

D9b9¢L/Y; ¨tw!±¸ wh{¢[Lb
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Postup

1. tǊǻȊƪǳƳƪƻƴǘŀƳƛƴƻǾŀƴŞlokality
2. Dokumentacerostlin
3. {ōŠǊrostlina semenproƘŜǊōłǌa in vitro studie
4. In vitro kultivace
5. IdentifikaceȊƻŘǇƻǾŠŘƴȇŎƘǇǊƻǘŜƛƴǻ

Saponaria officinalis nediferencovan§ 

bunŊļn§ kultura

semena

sterilizace

iniciace kalusu

Je hroznŊ nenasytn§. 

Dneska mi seģrala gul§ġ 



MECHANISMY

Cotestujeme ?
Å DetekceŘŜƎǊŀŘŀőƴƝŎƘǇǊƻŘǳƪǘǻ
Å IƭŜŘłƴƝƎŜƴǻƻŘǇƻǾŠŘƴȇŎƘzaƻŘǇƻǾŠřrostlinnaǇǌƝǘƻƳƴƻǎǘpolutantu
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KaŔk, Kutn§ Hora

PŚ²bram

Spolana Neratovice

Mydlovary

Pardubice

th[bN 9·t9wLa9b¢¸
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Coje biomasa

Å BiomasajeǘŞƳŠǌƧŀƪłƪƻƭƛhmotaƻǊƎŀƴƛŎƪŞƘƻǇǻǾƻŘǳΣŀǙǳȌǊƻǎǘƭƛƴƴŞƘƻőƛȌƛǾƻőƛǑƴŞƘƻ.
Å {ǳŎƘłbiomasaςƴŀǇǌ.ŘǌŜǾƴƝaǎǳŎƘȇǊƻǎǘƭƛƴƴȇodpad
Å aƻƪǊłbiomasaςƴŀǇǌ.ǘŜƪǳǘŞaǇŜǾƴŞǾȇƪŀƭȅƘƻǎǇƻŘłǌǎƪȇŎƘȊǾƝǌŀǘőƛǎƛƭłȌ
Å aƻȌƴƻji ǾȅǳȌƝǘkeǎǇŀƭƻǾłƴƝΣvōƛƻǇƭȅƴƻǾŞstanici,ǇǌƛƪƻƳǇƻǎǘƻǾłƴƝa jakozdrojbiopaliv

Wŀƪ Ƨƛ ǾȅǳȌƝǘ Κ
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¦ƘƭƝƪƻǾŠ ƴŜǳǘǊłƭƴƝ ǎǘƻǇŀ

http://upload.wikimedia.org/wikipedia/commons/a/af/Carbon-dioxide-3D-vdW.svg
http://upload.wikimedia.org/wikipedia/cs/6/61/Co2_v_atmosfere.gif




ROZVAHA POUĢITĉ FYTOREMEDIACE

PŢda/klima podporuj²c² rostlinnĨ rŢst

Rostliny kompatibiln² s kontaminanty

Vyuģit² pŢdy kompatibiln² s pŊstov§n²m rostlin

Hloubka <3 metry

DostupnĨ ļas > 2 roky

Zv§ģit moģnost pouģit² fytoremediace

Alternativn² technologie, 

buŅ samostatnŊ a nebo v  

kombinaci s 

fytoremediacemi

Ano

Ano

Ano

Ano

Ano

Ne

Ne

Ne

Ne

Ne



DODATEĻN£ ROZVAHY

Å tƻǘǌŜōŀlikvidaceǊƻǎǘƭƛƴƴŞbiomasy
Å 5ƻǎǘǳǇƴȇprostorproőƛǑǘŠƴƝvody:

jeƘȅŘǊŀǳƭƛŎƪłrychlostƻŘǎǘǊŀƶƻǾłƴƝŘƻǎǘŀǘŜőƴł?
Å tƻǑƪƻȊŜƴƝplodinȊǾƝǌŀǘȅ
Å ToxicitakontaminantuvǊƻǎǘƭƛƴƴŞbiomase:

toxicitaproǇƻǘǊŀǾƴƝǌŜǘŠȊŜŎȊǾƝǌŀǘaőƭƻǾŠƪŀ
Å tƻǘǌŜōŀƘǳōŜƴƝǑƪǻŘŎǻ



PLĆNOVĆNĉ FYTOREMEDIAĻNĉHO 
PROJEKTU

Å tǌŜŘōŠȌƴȇǇǊǻȊƪǳƳlokality
Å KoordinacesȊŀƛƴǘŜǊŜǎƻǾŀƴȇŎƘőłǎǘƝ

V tƭłƴΣtechnika,ǾŜŘŜƴƝ
Å [ŀōƻǊŀǘƻǊƴƝȊǇǊŀŎƻǾłƴƝ

V ½ƘƻŘƴƻŎŜƴƝǊǻǎǘǳrostlina produkce
V VlastnostiǇǻŘȅa/nebovody

Å tƻǘǌŜōŀƘȅŘǊƻƎŜƻƭƻƎƛŎƪŞƘƻƳƻŘŜƭƻǾłƴƝaȊŀǾƭŀȌƻǾłƴƝ
Å Realizace

V ±ȇǎŀŘōŀΣkultivace,ǾȊƻǊƪƻǾłƴƝΣǎƪƭƛȊŜƶ
Å aƻƴƛǘƻǊƻǾłƴƝaŀƴŀƭȇȊŀ
Å bŀƪƭłŘłƴƝsbiomasou

V {ǳǑŜƴƝΣƪƻƳǇƻǎǘƻǾłƴƝΣtransport,ǎǇŀƭƻǾłƴƝΣǎƪƭłŘƪŀΣspalovna.



MONITORING

Parametry !ƴŀƭȇȊŀ

wƻǎǘƭƛƴƴȇ ǊǻǎǘtǊǻƳŠǊΣ ǾȇǑƪŀΣ ǾłƘŀΣ ƳƴƻȌǎǘǾƝ ƪƻǌŜƴǻ

wƻǎǘƭƛƴƴŞ ǘƪłƴŠ5ŜƎǊŀŘŀőƴƝ ǇǊƻŘǳƪǘȅΣ ǎŜƪǾŜǎǘǊƻǾŀƴŞ 
kontaminanty

aŠǌŜƴƝ ǘƻƪǳ ǊƻǎǘƭƛƴƴȇŎƘ ǑǙłǾ{ǊƻǾƴłƴƝ ǘƻƪǳ ǑǙłǾȅ ǎ ƳŜǘŜǊƻƭƻƎƛŎƪȇƳƛ
daty

¢ǊŀƴǎǇƛǊƻǾŀƴȇ ǇƭȅƴVolatilizaceƪƻƴǘŀƳƛƴŀƴǘǻ

tƻǾǊŎƘƻǾł ǾƻŘŀ ŀ ǇǻŘŀStudny, lysimetryΣ ǇǻŘƴƝ ǾȊƻǊƪȅ ǇǊƻ 
ǎǘŀƴƻǾŜƴƝ ōƛƻŘŜƎǊŀŘŀőƴƝ ŀƪǘƛǾƛǘȅΣ 
ȊōȅǘƪƻǾŞ ƪƻƴǘŀƳƛƴŀƴǘȅ



BUDOUCNOST FYTOREMEDIACĉ

Å ¦ȌƛǘƝŎƘŜƭŀǘƻǊǻproȊǾȇǑŜƴƝrozpustnostiƪƻǾǻ
Å KombinacesƧƛƴȇƳƛin situ technologiemi

V όƴŀǇǌ.ƳƛƪǊƻōƛłƭƴƝbioremediace, elektrokinetika)
Å ±ȇōŠǊǾȅƭŜǇǑŜƴȇŎƘǊƻǎǘƭƛƴƴȇŎƘvariet
Å DŜƴŜǘƛŎƪłǵǇǊŀǾŀǾȅƭŜǇǑŜƴȇŎƘvariet
Å hǾŠǌŜƴƝefektuǊƘƛȊƻǎŦŞǊȅ





FYTOMINING

Berkheya coddii



Kotenļice, Ļesk§ republika

FYTOREMEDIACE A PRODUKCE ENERGIE V 
PRAXI



Enkºping, Ġv®dsko

FYTOREMEDIACE A PRODUKCE ENERGIE V 
PRAXI



C¸¢hw9a95L!/9 .º±![; w!CLb;wL9 .t 
AMOCO

Å vǾƻŘŠȊƧƛǑǘŠƴłkontaminaceǊƻȊǇǳǑǘŠƴȇƳƛƭłǘƪŀƳƛtypu benzena MTBE
Å topoly bylyǇƻǳȌƛǘȅjakoƘȅŘǊŀǳƭƛŎƪŞpumpyproƻŘǎłǾłƴƝǇƻŘȊŜƳƴƝvodyaȊŀƳŜȊŜƴƝǇǊǻǎŀƪǳdoƻƪƻƭƴƝƘƻǘŜǊŞƴǳ



SPARKS SOLVENT FUEL SITE (USA)

Å ŦȅǘƻǊŜƳŜŘƛŀőƴƝƳƻƪǌŀŘǾȅǘǾƻǌŜƴȇr. 1998pro remediaciǊƻȊǇǳǎǘƴȇŎƘƭłǘŜƪ



DOE's PORTSMOUTH GASEOUS DIFFUSION 
PLANT (OHIO, USA)

Vletech1954- 2001
Å separaceǳǊŀƴƻǾȇŎƘƛȊƻǘƻǇǻplynnouŘǳŦǻȊƝ
Å ǾȇǊƻōŀƻōƻƘŀŎŜƴŞƘƻuranupro USNavy

IƭŀǾƴƝkontaminantyǘŠƪŀǾŞorg.ƭłǘƪȅΣradioizotopy,PCBa PAH
Å ōŀǊƛŞǊŀǎǘǊƻƳǻaƪŜǌǻ
Å ōǊłƴƝmigraciƭłǘŜƪdoƻƪƻƭƝōȇǾŀƭŞǘƻǾłǊƴȅ



Yhy9bh±# 2L{¢Nwb!

MOKřADNĉ ĻISTĉRNA VOD,

ANGLIE

NONG YAI HOSPITAL, PROVINCIE 

CHONBURI, THAJSKO

Å aƻƪǌŀŘjakoőƛǎǘƝǊƴŀvod(rostlinaCannaindica)



IOWA ARMY AMMUNITION PLANT 
RESTORATION

aƻƪǌŀŘȅ
Å ǾȅǎƻƪłschopnostremediaceȊōȅǘƪƻǾŞkontaminaceexplosivyvǇǻŘŠaǇƻǾǊŎƘƻǾŞǾƻŘŠ

Vr. 1997
Å ƻŘǎǘǊŀƴŠƴƻcca8000m3 ƪƻƴǘŀƳƛƴƻǾŀƴŞǇǻŘȅ(obsah2000kgǾȇōǳǑƴƛƴύ

YƻƴǘŀƳƛƴƻǾŀƴŞǵȊŜƳƝjeǇǌŜƳŠƴƻǾłƴƻvƳƻƪǌŀŘƴƝȊƽƴǳ
Å v r. 1998ƻǎłȊŜƴƻǾƘƻŘƴȇƳƛrostlinamisvysokoukapacitoufytoremediace



.º±![# .t w!CLb;wL9Σ /!{t9wΣ ²¸haLbD



w#Yh{h±; [!D¦b¸Σ bLaw, OMAN
SHELL A PETROLEUM DEVELOPMENT

6ƘŜƪǘŀǊǻƻǑŜǘǌŜƴȇŎƘǇǌƛōƭƛȌƴŠ3,000m3/d pro znovuǾȅǳȌƛǘƝ



DALĠĉ APLIKACE FYTOREMEDIACĉ
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BIOREMEDIACE

Å Bioremediaceje ǇƻǳȌƛǘƝōƛƻƭƻƎƛŎƪŞƘƻőƛǑǘŠƴƝΣǇǌŜŘŜǾǑƝƳƳƛƪǊƻōǻΣkƻŘǎǘǊŀƴŠƴƝƴŜōŜȊǇŜőƴȇŎƘƪƻƴǘŀƳƛƴŀƴǘǻvǇǻŘŠa v
ǇƻǾǊŎƘƻǾȇŎƘaǇƻŘǇƻǾǊŎƘƻǾȇŎƘǾƻŘłŎƘ. TytomikroorganismymohouōȇǘǇƻǳȌƛǘȅk transformaciƪƻƴǘŀƳƛƴŀƴǘǻna jejich
ƳŞƴŠǑƪƻŘƭƛǾŞformy.



BIOREMEDIACE

Å tǻŘŀobsahujemnohoŘǊǳƘǻŘǊƻōƴȇŎƘǘǾƻǊǻȊǾŀƴȇŎƘmikroby.
Å YŘȅȌƴŜōŜȊǇŜőƴŞodpadyƪƻƴǘŀƳƛƴǳƧƝǇǻŘǳΣǎǘłǾŀƧƝŎƝmikrobiōƻƧǳƧƝoǇǌŜȌƛǘƝ. KmenyȊƴłƳŞsvouǎŎƘƻǇƴƻǎǘƝdegradovat

odpadƳǻȌƻǳΣaleƴŜƳǳǎƝōȇǘǇǌƝǘƻƳƴȅ.YǊƻƳŠtohoǘŀƪŞmikrobyǇƻǎǘǊłŘŀƧƝǇƻǘǌŜōƴŞȌƛǾƛƴȅproƳƴƻȌŜƴƝa prosperitu.
Å tƻǳȌƛǘƝōƛƻǊŜƳŜŘƛŀőƴƝtechnologieǳƳƻȌƶǳƧŜsnadnoaplikovatǾƘƻŘƴŞkmenyǾȅōǊŀƴȇŎƘƳƛƪǊƻōǻa ǊƻȊǇǳǎǘƴŞformy
ǇƻǘǌŜōƴȇŎƘȌƛǾƛƴpro dannouƪƻƴƪǊŞǘƴƝsituaci.

Å MiliardyȊŘǊŀǾȇŎƘƳƛƪǊƻōǻseƴŜǳǎǘłƭŜǎƴŀȌƝǇǌŜƳŠƴƛǘƴŜōŜȊǇŜőƴȇodpadnaƴŜǑƪƻŘƴŞmeziprodukty.
Å A - BioremediaceposkytujeŜŦŜƪǘƛǾƴƝa kȌƛǾƻǘƴƝƳǳǇǊƻǎǘǌŜŘƝǑŜǘǊƴŞon siteǌŜǑŜƴƝnaƻŘǎǘǊŀƴŠƴƝmnohaƴŜōŜȊǇŜőƴȇŎƘ
ƻŘǇŀŘǻ.

Å B-5ƭƻǳƘƻŘƻōłƻŘǇƻǾŠŘƴƻǎǘzadopravunaǎƪƭłŘƪǳa zalikvidaciodpaduje zcelaŜƭƛƳƛƴƻǾłƴŀ.
Å ±ȇǎƭŜŘƪŜƳjeǵǎǇŠǑƴŞaƴłƪƭŀŘƻǾŠ-ŜŦŜƪǘƛǾƴƝőƛǑǘŠƴƝƪƻƴǘŀƳƛƴƻǾŀƴŞplochy,ƪǘŜǊŞje v souladusŜƪƻƭƻƎƛŎƪȇƳƛǇǌŜŘǇƛǎȅ.



BIOREMEDIACE



BIOREMEDIACE

Kometabolick§biodegradaceTCE v pŢdŊĂin situñ
Å ǎƳŠǎperoxiduǾƻŘƝƪǳaƳŀƭŞƳƴƻȌǎǘǾƝtoluenuƛƴƧŜƪǘƻǾłƴŀdo vrtu
Å ǳǾƴƛǘǌǇǊƻƳƝŎƘłƴƝsvodoupumpovanouzƻƪƻƭƴƝǇƻŘȊŜƳƴƝvody
Å peroxidǳǾƻƭƶǳƧŜO2ƪǘŜǊȇαenergizujeάǇǌƛǊƻȊŜƴŞǇǻŘƴƝbakterie,ƪǘŜǊŞǇƻǳȌƝǾŀƧƝtoluen jakoǎǳōǎǘǊłǘ
Å ŘƻŎƘłȊƝkǾȅǎƻƪŞprodukciŜƴȊȅƳǻƻŘōƻǳǊłǾŀƧƝŎƝŎƘtrichlorethan



BIOREMEDIACE

Biosparging
Å ŜŦŜƪǘƛǾƴƝin situ technologiesƳƛƴƛƳłƭƴƝƳdopademna¿t
Å injekcevzduchuvrty podǵǊƻǾŜƶhladinyǇƻŘȊŜƳƴƝvody
Å podporaǊǻǎǘǳŀŜǊƻōǻƻŘōƻǳǊłǾŀƧƝŎƝŎƘǊƻȊǇǳǑǘŠƴŞƪƻƴǘŀƳƛƴǳƧƝŎƝƭłǘƪȅ



BIOREMEDIACE

Bioventing
Å in situbiodegradaceǇƻǎƪȅǘƴǳǘƝƳvzduchuproŀŜǊƻōƴƝmikroby
Å ŘƻŎƘłȊƝi kőłǎǘŜőƴŞƳǳƻŘōƻǳǊłƴƝǘŠƪŀǾȇŎƘƭłǘŜƪǇǌƛǇǊǻŎƘƻŘŜƳvzduchuhorninou
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Å Pokudje dekontaminaceȌƛǾƻǘƴƝƘƻǇǊƻǎǘǌŜŘƝneboȊǇǊŀŎƻǾłƴƝƻŘǇŀŘǻprovedenoǇǊƻǎǘǌŜŘƴƛŎǘǾƝƳaktivit ȊǾƝǌŀǘΣje proces
ȊƴłƳȇjakoZooremediace.

Typy
Å Zooextrakce: {ōŠǊa ȊǇǊŀŎƻǾłƴƝkontaminantyƻōǎŀƘǳƧƝŎƝȌƛǾƻőƛǑƴŞbiomasy. Pozornostje ǳǇǌŜƴŀna ȌƛǾƻőƛǑƴŞdruhy
ȊƴłƳŞŀƪǳƳǳƭŀŎƝǾȇȊƴŀƳƴȇŎƘǇƻƭǳǘŀƴǘǻ.

Å Zoostabilizace: ±ȅǳȌƛǘƝȊǾƝǌŀǘk inhibici migraceƪƻƴǘŀƳƛƴŀƴǘǻ. WŜŘƴłseo ǵŘǊȌōǳőƛŘƻǇƭƴŠƴƝǾƻƭƴŠȌƛƧƝŎƝpopulaceȊǾƝǌŀǘ
bezαǎƪƭƛȊƴŠάȌƛǾƻőƛǑƴŞbiomasy.

Å Zootransformacenebo zoodegradace: ±ȅǳȌƛǘƝȊǾƝǌŀǘk degradaciƻǊƎŀƴƛŎƪȇŎƘǇƻƭǳǘŀƴǘǻna ƳŞƴŠǘƻȄƛŎƪŞǎƭƻǳőŜƴƛƴȅ.
WŜŘƴłseoǵŘǊȌōǳőƛŘƻǇƭƴŠƴƝǾƻƭƴŠȌƛƧƝŎƝpopulaceȊǾƝǌŀǘbezαǎƪƭƛȊƴŠάȌƛǾƻőƛǑƴŞbiomasy.

Å ½ǾƝǌŜŎƝƘȅǇŜǊŀƪǳƳǳƭłǘƻǊȅ: TydruhyȊǾƝǌŀǘΣǎŎƘƻǇƴŞakumulovat>100mgkg1 Cd,Cr, ConeboPb; nebo>1000mgkg1 Ni,
Cu, Se,Asnebo Al; nebo >10 000 mg kg1 Znnebo Mn. Tato oblastbude zŜǘƛŎƪȇŎƘŘǻǾƻŘǻǇǊŀǾŘŠǇƻŘƻōƴŠomezena
pouzenaōŜȊƻōǊŀǘƭŞ.

Vyuģit²
Å błƪƭŀŘȅnaŜƪƻƭƻƎƛŎƪŞǎŀƴŀőƴƝprogramyőŀǎǘƻǇǌƝƭƛǑǾȅǎƻƪŞ.
Å RozvojȊƛǎƪƻǾȇŎƘǎŀƴŀőƴƝŎƘǇǊƻƎǊŀƳǻbyȊǾȇǑƛƭjejichǇƻǳȌƛǘƝ.
Å bŠƪƻƭƛƪǎǇŜŎƛŀƭƛȊƻǾŀƴȇŎƘȊǾƝǌŀǘbyloƛŘŜƴǘƛŦƛƪƻǾłƴƻ.
Å MohouǎƭƻǳȌƛǘpro sanaciaȊłǊƻǾŜƶprodukovatŎŜƴƴȇƘƻǎǇƻŘłǌǎƪȇprodukt.
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Zobali vrabci zobali,
ƛƎŜƭƛǘƻǾŞ ƻōŀƭȅΣ 
ƴŜŎƘŀƭƛ ƧŜ ǘŀƳ ǊƻƭƴƝŎƛΣ
ƳŠƭƛ Ǿ ƴƛŎƘ ǎǾłőǳǾƻƴƝŎƝΦ
Zobali vrabci zobali,
ƛƎŜƭƛǘƻǾŞ ƻōŀƭȅΣ
ǳōƻȊƝ ǇǘłŎƛ ƪȅƴǳƭƛΣ
ƴŠƪǘŜǌƝ ƳłƭŜƳ ȊƘȅƴǳƭƛΦ

ΧΧΧΧ
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Mechovky Plģi Sumky

Houby Jedl² mlģiPerlorodka

http://upload.wikimedia.org/wikipedia/commons/d/d7/Costazia_costazi.jpg
http://upload.wikimedia.org/wikipedia/commons/5/5c/Cypraea_chinensis_with_partially_extended_mantle.jpg
http://upload.wikimedia.org/wikipedia/commons/1/16/Ascidias.jpg
http://upload.wikimedia.org/wikipedia/commons/d/d9/Tide_pools_sponge.jpg
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Perlorodky
Å SnadnoǎƪƭŀŘƻǾŀǘŜƭƴŞΣƴŜǇƻǘǊŀǾƛƴłǌǎƪŞǇƻǳȌƛǘƝ
Å ±ȅǎƻƪłǘǊȌƴƝhodnotaόǇƻƪǊȅǘƝƴłƪƭŀŘǻnasanaci)
Å PerlorodkyjsouǵőƛƴƴŞƻŘǎǘǊŀƶƻǾŀőŜȌƛǾƛƴȅ.
Å tƻǘǌŜōŀǳǊőƛǘǵőƛƴƪȅƪƻǾǻaƻǊƎŀƴƛŎƪȇŎƘƪƻƴǘŀƳƛƴŀƴǘǻnakvalituperel

Houby
Å MnohoƳŜǘŀōƻƭƛǘǻzhubŎŜƭƻǎǾŠǘƻǾŠǇƻǇǘłǾłƴƻόǾȅǎƻƪłcena)
Å aȅŎƝhoubaόƴŠƪǘŜǊŞtaxony)ƴŀōƝȊƝŀƭǘŜǊƴŀǘƛǾƴƝekonomickouƴłǾǊŀǘƴƻǎǘǇǌƛsanaciȊƴŜőƛǑǘŠƴƝȌƛǾƛƴŀƳƛa mikroorganismy
όƴŜƴƝǇǊŀǾŘŠǇƻŘƻōƴŞΣȌŜchemickyŜȄǇƻƴƻǾŀƴłƳȅŎƝhoubabudeǇǌƛƧŀǘŀnatrhu).

Å NutnostǇǊƻƪłȊŀǘΣzdaexistujevliv expozicepolutantynaekonomickyȊŀƧƝƳŀǾŞmetabolity
Å HoubyǵǎǇŠǑƴŠnasazenyjakoȊƻƻǊŜƳŜŘƛłǘƻǊȅƳƛƪǊƻōƛłƭƴƝkontaminace

Jedl²mlģi
Å ½ƻƻǊŜƳŜŘƛłǘƻǌƛƴǳǘǊƛőƴƝƘƻȊƴŜőƛǑǘŠƴƝ.
Å Produktyk ǎǇƻǘǌŜōŠōǳřnaőƛǎǘƛǘod ƪƻƴǘŀƳƛƴŀƴǘǻǇǌŜŘprodejemnebo kultivovat organismyv ǵǎǘƝǌŜƪΣƪǘŜǊŞnejsou
ƻǾƭƛǾƴŠƴȅƧƛƴȇƳƛkontaminantyjakojsoumikroorganismynebokovy.

Å KultivaceƳŠƪƪȇǑǻvǵǎǘƝŎƘǌŜƪΣƪǘŜǊŞǘǊǇƝŜǳǘǊƻŦƛȊŀŎƝΣje ekonomickyǾȇƘƻŘƴȇȊǇǻǎƻōstabilizacea/neboredukceȌƛǾƛƴ.

Plģi, Mechovky, Sumky
Å VǎƻǳőŀǎƴƻǎǘƛȊǾȇǑŜƴȇȊłƧŜƳnaŦŀǊƳŀŎŜǳǘƛŎƪŞƳǾȇȊƪǳƳǳƴƻǾȇŎƘǎŜƪǳƴŘłǊƴƝŎƘƳŜǘŀōƻƭƛǘǻzǇƭȌǻ.
Å bŠƪǘŜǌƝƳŠƪƪȇǑǻmohou ƳƝǘvlastnostiǳƳƻȌƶǳƧƝŎƝǎƻǳőŀǎƴŞǾȅǳȌƛǘƝpro bioremediaci(schopnostakumulovatnebo

degradovatkontaminanty).
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ETICKħ PROBL£M
Å JeǇǊŀǾŘŠǇƻŘƻōƴŞΣȌŜǾȅǳȌƛǘƝȊǾƝǌŀǘpro bioremediacibude ǇǌŜŘǎǘŀǾƻǾŀǘǾŜƭƪȇŜǘƛŎƪȇǇǊƻōƭŞƳz hlediskaǾŜǌŜƧƴŞƘƻ
ƳƝƴŠƴƝaǎŎƘǾŀƭƻǾŀŎƝŎƘƻǊƎłƴǻΣnaǊƻȊŘƝƭodǇƻǳȌƛǘƝrostlinneboƳƛƪǊƻƻǊƎŀƴƛǎƳǻ.

Å VmnohaǇǊłǾƴƝŎƘǎȅǎǘŞƳŜŎƘΣǘŜǊƳƝƴȊǾƝǌŀǘŀodkazujenaϥǾǑŜŎƘƴȅȌƛƧƝŎƝobratlovcemimoőƭƻǾŠƪŀ.
Å JeƳƻȌƴŞΣȌŜǾȅǳȌƛǘƝōŜȊƻōǊŀǘƭȇŎƘȌƛǾƻőƛŎƘǻΣƴŀǇǌƝƪƭŀŘmechovek,hub aƳŠƪƪȇǑǻΣǎǇƭƶǳƧŜŜǘƛŎƪŞstandartya seǎŜǘƪłs
ƳŀƭȇƳodporem.

Å NelzeǾȅƭƻǳőƛǘaniǇƻǳȌƛǘƝƴŠƪǘŜǊȇŎƘŘǊǳƘǻƻōǊŀǘƭƻǾŎǻΣjako jsouƴŀǇǌ. ryby,pokudlzeǇǊƻƪłȊŀǘΣȌŜetika zooremediaceje
v souladuseǎƻǳőŀǎƴƻǳƴŜƧƭŜǇǑƝǇǊŀȄƝchovuȊǾƝǌŀǘ.

https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://glin.info/2017/05/14/dog-fouling-problem-on-the-scenic-path-to-tarbert/&psig=AOvVaw25FECTQibNrpBjnRCLtR6D&ust=1511518776180153
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Å FykoremediacejeŘŜŦƛƴƻǾłƴŀjakoǳȌƛǘƝƳŀƪǊƻǎƪƻǇƛŎƪȇŎƘneboƳƛƪǊƻǎƪƻǇƛŎƪȇŎƘǌŀǎproƻŘǎǘǊŀƴŠƴƝnebobiotransformaci
ǇƻƭǳǘŀƴǘǻΣǾőŜǘƴŠȌƛǾƛƴa xenobiotikzƻŘǇŀŘƴƝŎƘvoda CO2 zŀǘƳƻǎŦŞǊȅ.

Å aƛƪǊƻǎƪƻǇƛŎƪŞǌŀǎȅjsou ǾƘƻŘƴŠƧǑƝorganismypro remediaceƴŜȌƻǎǘŀǘƴƝΣǇǊƻǘƻȌŜjimi ƳǻȌŜōȇǘȊǇǊŀŎƻǾłƴƻǑƛǊƻƪŞ
spektrumǘƻȄƛŎƪŞƘƻaƧƛƴŞƘƻodpadua nejsouǇŀǘƻƎŜƴƴƝ. tǌƛǇƻǳȌƛǘƝǌŀǎpro remediaceƴŜƘǊƻȊƝƴŜōŜȊǇŜőƝƴłƘƻŘƴŞƘƻ
ǳǾƻƭƴŠƴƝdoŀǘƳƻǎŦŞǊȅȊǇǻǎƻōǳƧƝŎƝƘƻȊŘǊŀǾƻǘƴƝaŜƴǾƛǊƻƴƳŜƴǘłƭƴƝǇǊƻōƭŞƳȅ. yŀǎȅǾȅǳȌƝǾŀƧƝodpadjakoƴǳǘǊƛőƴƝzdroj a
enzymatickyŘŜƎǊŀŘǳƧƝpolutanty.
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Fykoremediacezahrnuj²rŢzn®aplikace: 
Å ƻŘǎǘǊŀƶƻǾłƴƝȌƛǾƛƴzƪƻƳǳƴłƭƴƝŎƘƻŘǇŀŘƴƝŎƘvoda zǇǊǻƳȅǎƭƻǾȇŎƘƻŘǇŀŘƴƝŎƘvodōƻƘŀǘȇŎƘnaorganickouhmotu
Å ƻŘǎǘǊŀƴŠƴƝxenobiotikaȌƛǾƛƴǇƻƳƻŎƝōƛƻǎƻǊōŜƴǘǻnaōłȊƛǌŀǎ
Å ȊǇǊŀŎƻǾłƴƝƪȅǎŜƭȇŎƘa kovyƪƻƴǘŀƳƛƴƻǾŀƴȇŎƘƻŘǇŀŘƴƝŎƘvod
Å sekvestraceCO2

Å transformacea degradacexenobiotik
Å detekceǘƻȄƛŎƪȇŎƘƭłǘŜƪǇƻƳƻŎƝōƛƻǎŜƴȊƻǊǻnaōłȊƛǌŀǎ
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Fykomitigace
Å ±ȅǳȌƛǘƝǌŀǎproǎƴƛȌƻǾłƴƝŜƳƛǎƝCO2 jeǇƻƧƳŜƴƻǾłƴjakoFykomitigation.
Å ¢ŜŎƘƴƻƭƻƎƛŎƪȇprocesv ǎƻōŠzahrnujeŦƻǘƻǎȅƴǘŞȊǳǳƳƻȌƶǳƧƝŎƝǊǻǎǘǌŀǎΣȊŀŎƘȅǘłǾłƴƝCO2 a produkcivysoceŜƴŜǊƎŜǘƛŎƪŞ

biomasy.
Å Tento proces ƳǻȌŜǎƭƻǳȌƛǘjako ŦƭŜȄƛōƛƭƴƝplatforma pro ŘƻŘŀǘŜőƴŞǾȅōŀǾŜƴƝǘŜǇŜƭƴȇŎƘŜƭŜƪǘǊłǊŜƴa ŘŀƭǑƝŎƘ
ŀƴǘǊƻǇƻƎŜƴƴƝŎƘȊŘǊƻƧǻŜƳƛǎƝoxiduǳƘƭƛőƛǘŞƘƻ.

Å tƻƳƻŎƝƪƻƳŜǊőƴŠŘƻǎǘǳǇƴŞtechnologieƳǻȌƻǳōȇǘǌŀǎȅekonomickyǇǌŜƳŠƴŠƴȅƪŀǇŀƭƴłpaliva, jako je bionafta a
bioetanol,atd.



FYKOREMEDIACE

VĨhody
Å FykoremediacejeŦƛƴŀƴőƴŠŜŦŜƪǘƛǾƴƝΣekologickyǑŜǘǊƴȇaōŜȊǇŜőƴȇproces.
Å tƻǳȌƛǘŞƳƛƪǊƻǎƪƻǇƛŎƪŞǌŀǎȅjsoune-ǇŀǘƻƎŜƴƴƝΣŦƻǘƻǎȅƴǘŜǘƛȊǳƧƝŎƝorganismyaƴŜǇǊƻŘǳƪǳƧƝȌłŘƴŞǘƻȄƛŎƪŞƭłǘƪȅ.
Å FykoremediaceǵőƛƴƴŠǎƴƛȌǳƧŜȊŀǘƝȌŜƴƝȌƛǾƛƴŀƳƛΣőƝƳȌseǎƴƛȌǳƧŜTDS.
Å FykoremediacedoȊƴŀőƴŞƳƝǊȅǎƴƛȌǳƧŜtvorbuƪŀƭǻ.
Å FykoremediaceȊǾȅǑǳƧŜhladinuǊƻȊǇǳǑǘŠƴŞƘƻƪȅǎƭƝƪǳŘƝƪȅŦƻǘƻǎȅƴǘŜǘƛŎƪŞŀƪǘƛǾƛǘŠ.
Å FykoremediaceǳŘǊȌǳƧŜƴŜǳǎǘłƭŜpodkontrolouōŀƪǘŜǊƛłƭƴƝpopulace.
Å wǻǎǘǌŀǎvƻŘǇŀŘƴƝŎƘǾƻŘłŎƘǘŀƪŞƻŘǎǘǊŀƶǳƧŜCO2 zevzduchu,aǘƝƳǇǌƛǎǇƝǾłkeǎƴƝȌŜƴƝǎƪƭŜƴƝƪƻǾȇŎƘǇƭȅƴǻ.
Å BiomasaǌŀǎƳłvysokouƴǳǘǊƛőƴƝhodnotuaƳǻȌŜōȇǘǾƘƻŘƴłjakoȌƛǾŞkrmivoproǾƻŘƴƝkultury.
Å Biomasaǌŀǎby mohlōȇǘǘŀƪŞǇƻǳȌƝǾłƴjakobio-hnojivo.
Å ProduktemƪƻƴǾŜƴőƴƝŎƘŜƳƛŎƪŞǵǇǊŀǾƴȅƻŘǇŀŘƴƝŎƘvod jeȊŀƪƻƴŎŜƴǘǊƻǾŀƴȇǘƻȄƛŎƪȇodpadveŦƻǊƳŠkalu,ƪǘŜǊȇǾȅȌŀŘǳƧŜ
ǎƪƭłŘƪȅ. Naproti tomu fykoremediacedetoxikujeaƻŘǎǘǊŀƴƝǘƻȄƛŎƪȇodpadzcela.

Å aƛƴƛƳłƭƴƝȊłǇŀŎƘveǎǊƻǾƴłƴƝsƪƻƴǾŜƴőƴƝƳƛmetodamiȊǇǊŀŎƻǾłƴƝ.
Å WŜŘƴƻŘǳŎƘłobsluhaaǵŘǊȌōŀ
Å {ǘŀǾŜōƴƝa ǇǊƻǾƻȊƴƝƴłƪƭŀŘȅjsou obvykleƳŞƴŠƴŜȌpolovinaƴłƪƭŀŘǻna ƳŜŎƘŀƴƛŎƪŞőƛǎǘƝǊƴȅόƴŀǇǌ. ŀƪǘƛǾƻǾŀƴȇkal,
ǎŜƪǾŜƴőƴƝŘłǾƪƻǾŞreaktory)

Å TrvaleǳŘǊȌƛǘŜƭƴŞǌŜǑŜƴƝȊǇǊŀŎƻǾłƴƝsǾȇȊƴŀƳƴȇƳǇƻǘŜƴŎƛłƭŜƳproŜƴŜǊƎŜǘƛŎƪŞǾȅǳȌƛǘƝa produkciȌƛǾƛƴ.
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Å Mykoremediace(mykes, άƘƻǳōȅέa remedium, άƭŞőōŀέύje technika ǾȅǳȌƝǾŀƧƝŎƝǾŜƎŜǘŀǘƛǾƴƝőłǎǘhub k ƻŘǎǘǊŀƴŠƴƝ
ƪƻƴǘŀƳƛƴŀƴǘǻzeǎǳōǎǘǊłǘǳςobvykleǇǻŘȅ.

Å aȅƪƻǊŜƳŜŘƛŀőƴƝprocesȊŀőƝƴłǎōŠǊŜƳǾȅǑǑƝŎƘhub v oblasti ȊłƧƳǳ. Tento proceszahrnujeǾȇōŠǊΣkultivaci,ǘŜǎǘƻǾłƴƝ
toxicity,stabilizaceǾƭŀǎǘƴƻǎǘƝΣǘŜǎǘƻǾłƴƝv mesokosmech,ǇƛƭƻǘƴƝexperimentyvǊŜłƭƴȇŎƘǇƻŘƳƝƴƪłŎƘ.
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Druhy hub
Å {ŀǇǊƻŦȅǘƛŎƪŞhoubyǾȅǳȌƝǾŀƧƝŜƴȊȅƳǻaǊƻȊƪƭłŘŀƧƝōƛƻƭƻƎƛŎƪȇƳŀǘŜǊƛłƭ
Å tŀǊŀȊƛǘƛŎƪŞhoubyjsouǎŎƘƻǇƴŞƴƛőƛǘbakterieaƧƛƴŞpatogeny
Å aȅŎƻǊǊƘƛȊƴƝhoubyseǵőŀǎǘƴƝƻŘǎǘǊŀƶƻǾłƴƝƭłǘŜƪzōƛƻǎŦŞǊȅ

Potenci§ln² aplikacezahrnuje:
Å RedukciȊŜƳŠŘŠƭǎƪŞƘƻodpadu
Å ±ȅǘǾłǌŜƴƝƴłǊŀȊƴƝƪƻǾȇŎƘȊƽƴ
Å tƭƻǑƴŞǎƴƝȌŜƴƝȊŘǊƻƧǻȊƴŜőƛǑǘŠƴƝvǇƻǾƻŘƝŎƘ
Å SanaciƪƻƴǘŀƳƛƴƻǾŀƴȇŎƘǎŜŘƛƳŜƴǘǻ
Å RedukciƳŀǘŜǊƛłƭǳƻŘǾłȌŜƴŞƘƻnaǎƪƭłŘƪȅodpadu
Å Dekontaminaci
Å MinimalizaciƪƻƴǘŀƳƛƴŀƴǘǻzeǎǇƭŀŎƘǻzesilnic



FYTOREMEDIACE

Å Fytoremediaceje ǾȅǳȌƛǘƝȊŜƭŜƴȇŎƘrostlin pro in situǎƴƝȌŜƴƝrizikaa/nebo pro ƻŘǎǘǊŀƴŠƴƝƪƻƴǘŀƳƛƴŀƴǘǻzƪƻƴǘŀƳƛƴƻǾŀŞ
ǇǻŘȅΣvody,ǎŜŘƛƳŜƴǘǻa vzduchu.


