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1. Uvod

Vypracovani zpravy pro jednani technické pracovni skupiny pro intenzivné chovana
zvitata (TWG ILF) v Seville o novych snizujicich technologiich ovéfenych v CR pro
intenzivni chovy hospodatskych zvifat ma za cil podat piehled o technologiich, které se
mohou potencidlné v budoucnu stat nejlepsi dostupnou technikou (BAT) a ma piispét do
diskusniho fora o nejlepSich dostupnych technikach pro chovy prasat a dribeze. Zprava by
proto méla byt rovnéz zakladnim podkladem pro vyslaného zastupce za CR, ktery se bude
ucastnit revize referen¢niho dokumentu o nejlepSich dostupnych technikach (BREF).

Proto, aby se jakdkoliv technologie stala BATem, ¢i nikoliv musi dojit pfi vyjednavani
o technologiich k mezinarodnimu konsensu delegatt jednotlivych ¢lenskych zemich EU. Tato
technologie musi spliiovat vysokou uroven ochrany Zivotniho prostfedi jako celku a zaroven
musi byt ekonomicky dostupna. Ackoliv jsou jiz vytvofeny minimalné¢ dvé metodiky pro
hodnoceni ekonomické dostupnosti (CAPEX a OPEX), vysledky se doposud 1isi az o 100%.
To miize byt jednim z divodii pro odmitnuti pfijeti nékteré technologie jako pftili§ draha.
V systému hodnoceni rovnéz nejsou zahrnuty zcela odlisné ekonomické podminky starych a
novych cClenskych stath EU. Divodem pro odmitnuti vybrané technologie rovnéz muze byt
nedostatek informaci o ucincich technologii pii snizovani emisi do ovzdusi, ptidy nebo vody,
ziskanych na zékladé vyzkumnych projekt nebo o dalSich ucincich napft. na spotiebu energie,
vody a jinych zdroji.

Dosavadni hodnoceni nejlepSich dostupnych technik bylo zaloZzeno na popisu
kategorie hospodatskych zvifat, pro které byla urcena, na jejim popisu, véetné grafického
znazornéni pro upiesnéni i pro Clenské zemé, které tyto technologie nevyuzivaji, dale na
hodnoceni dosavadnich environmentdlnich pfinosti, tzn. vycisleni emisniho faktoru (kg
NH;.kus ' .rok™) a redukéniho potencialu — procento sniZeni produkovanych emisi oproti
referencéni technologii. Nésleduje hodnoceni mezislozkovych dopadli na zivotni prostfedi,
provozni udaje, vyuzitelnost — zda-li 1ze technologii vyuzit i ve stdvajicich provozech nebo
pouze jsou uréeny pro provozy nové. Hodnoceni nakladi vycisluje investi¢ni vice ndklady na
jejich zavedeni a ndklady na sniZeni emisi amoniaku na jedno ustdjovaci misto. Méli by zde
byt uvedeny 1 referenéni farmy, kde dand technologie funguje a odkazy na referencni
literaturu.

Dosavadni, vySe uvedeny zplisob hodnoceni je ovSem nevyhovujici, proto je od roku
2007 teSen mezinarodni projekt s ndzvem ,,BAT-Support®. Mnohé evropské zemé pfi tvorbé
BREF uplatnily pouze své vlastni systtmy a svd vlastni kritéria hodnoceni. To vede
k neporovnatelnym vysledkiim a vyzveé pro harmonizovany pfistup.Cilem projektu je proto
vyvoj integrovanych a ptesnych metod pro klasifikaci ustdjeni hospodaiskych zvifat,
skladovani, oSetfovani a zapravovani statkovych hnojiv z hlediska BAT. Toto zahrnuje rozvoj
a aplikaci postupti a parametrit k hodnoceni environmentdlni a ekonomické vykonnosti
riznych metod hodnoceni. Nejednd se pouze o hodnoceni emisi amoniaku, ale napf. i o
pohled na BAT z hlediska welfare zvitat, jejich zdravotniho stavu, z hlediska prachovych
¢astic, z hlediska sklenikovych plyntl, pach, spotieby energii, vody, z hlediska vlivii na ptidu,
podzemni a povrchové vody, hluku atd. Vysledky projektu budou k dispozici v roce 2009.

Do zpravy byly vybrany a podle dosavadni metodiky hodnoceni posouzeny dvé
technologie. Vyuziti biotechnologickych ptipravki, které ma pozitivni vliv nejen na snizeni
emisi amoniaku a sklenikovych plynt, ale rovnéZ mlzZe chovateli pfinést celou fadu pozitiv
napft. zvyseni konverze krmiva, snizeni aplikace desinfekénich piipravki, niz§i mortalitu atd.
Dalsi vybranou technologii je ionizace stjovych prostor chovu hospodaiskych zvifat. Tato
technologie je pomérné dobfe ucinna na snizeni emisi stajovych plynd, ale hlavné na snizeni
emisi prachu. Investi¢ni a provozni ndklady na zavedeni jsou zcela minimalni. Technologie
byla ovétena i v chovech skotu. Pro chovy skotu miize byt zajimava i technologie podestylani
separovanou kejdou, ale jeji ovéfeni je doposud v feseni v rdmci vyzkumného tkolu.



2. Vyzkum ucinku biotechnologickych pfipravki na snizovani
koncentraci emisi amoniaku a sklenikovych plyna na farmach
intenzivniho chovu hospodaiskych zvirat vyuziti

2.1. Uvod

OhroZeni zivotniho prostfedi je v soucasnosti spojené nejen s primyslovou ¢innosti,
ale 1 rovnéz zeméd€lstvi je vyznamnym producentem toxického plynu — amoniaku.
Problematika snizovani emisi amoniaku a sklenikovych plynt ze zeméd¢lskych c¢innosti se
stala nastrojem statnich instituci pro feseni vztahu mezi zemédélstvim a zivotnim prosttedim.
V sougasnosti tato problematika neni zaleZitosti pouze CR, ale celé EU.

Pozadavky Goteborgského protokolu a Kydtského protokolu zavazuji jednotlivé zemé,
které tyto protokoly ratifikovaly, k pomémn¢ rasantnimu sniZeni emisi amoniaku a
sklenikovych plynti do r. 2012. V Ceské republice jde o sniZeni emisi amoniaku na hodnotu
80 kt emisi, vypousténych ro¢né do r. 2010, z ¢ehoZz je 95 % emisi ze zeméd¢€lské ¢innosti. U
sklenikovych plynt je to celkové do r. 2012 snizeni o 8 %. Tato hodnota, se zda pomérné
mald, predstavuje vSak ve svém disledku vyznamné snizeni metanu (CH4), oxidu uhlicitého
(CO,), sirovodiku (H,S) a oxidu dusiku (N,O).

Vyzkumny ustav zemédélské techniky Praha feSi problematiku sniZzovani emisi
amoniaku a sklenikovych plynt jiz tii Ctyfleta feSitelska obdobi. Postupné byla vypracovéana
metodika méfeni ve stdjovych prostorach, na skladkach kejdy a chlévského hnoje a pfi
zapravovani téchto surovin do pidy.

Biotechnologické prostiedky se v soudasné dobé staly pro mnohé chovatele v CR
nedilnou soucésti technologie chovu. Uplatnénim zdkona o ochrané¢ ovzdus$i a zdkona o
integrované prevenci a omezeni zneCiSténi musi chovatelé v chovech prasat a dribeze
dodrzovat pfisné emisni limity a pfi jednani o integrovaném povoleni provozu prokazat
uplatnéni tzv. BAT technik.

BAT techniky jsou zaloZeny zvlasté na vztahu k ochrané€ ovzdusi, tj. sniZeni emisi
amoniaku a dalSich zat€zovych plynti do ovzdusi. Referen¢ni dokument, ktery pro chovy
prasat a dribeze uvadi jednotlivé BATy, je vysledkem c¢innosti mezinarodni pracovni
skupiny, ktera je fizena ze Sevilly ve Spanélsku a jsou v ni zastoupeny viechny ¢lenské staty
Evropské unie. V BREfu jsou vyjmenovany ovéfené technologie, uplatnitelné ve vSech
¢lenskych statech unie. P¥inosem Ceské republiky je uplatnéni ovéfenych biotechnologickych
ptipravki, které jsou z pohledu uzivatele (chovatele) relativné levné a snadno aplikovatelné.
Tato technologie je v sou¢asné dobé& v CR vyuzivana jako narodni BAT.

2.2. Metoda méreni, stanoveni a vypocteni vysledku

Autorizované¢ méteni koncentrace NH; CH4, CO,, H,S ze zemédélské Cinnosti je
provadéna za vyuziti infraervené optoakustické metody. Princip méfeni je zaloZen na
absorbci infraerveného svétla prochézejicim vzorkem plynu. Fotoakustickd metoda meéfi
piimo mnozZstvi absorbované svételné energie métenim akustické energie vyzarené molekulou
plynu, které pred tim toto svétlo absorbovala. Vyhodnoceni namétenych signalli je pomoci
pfislusného software zpracovano a zaznamendno. Pfistroj umoZiiuje soucasn€¢ méfit na
jednom misté az pét plynd a vodni paru. Naméfené hodnoty piistroj prepocitava na normalni
stavové podminky a pribézné automaticky uklada. Tato metoda méfeni je béZné dostupna, ale
jeji  vyuzivani je pomérné nakladné (Mosquera, 2005). Pied zapocetim kazdého
autorizovaného méteni emisi se provadi pomoci kalibracniho plynu na misté¢ méteni ovétreni
méfici aparatury. Méteni a stanoveni vzduchotechnickych parametra je provedeno v souladu s
CSN 12 4070 (eqv ST SEV 5882-87). B&hem nebo po méfeni jsou z naméfenych hodnot



vypocitavany nasledujici veli¢iny. Hmotnostni koncentrace NH; CHg4, CO,, H,S, pritok
vzduchu, mérny tok znecist'ujici latky, mérna vyrobni emise a emisni faktor métené emise.

Po méfeni se provede vyhodnocovani namétenych dat, které probihd v nasledujicich
krocich:

e Piepocte se objemova koncentrace na hmotnostni koncentraci zneciStujici
latky pro vztazné podminky, kdy vlhkost, teplota a staticky tlak odpadniho
plynu odpovidaji béZznym provoznim parametrtim.

e Stanovi se mnozstvi odvétravaného vzduchu vypoctem z namétenych hodnot
rychlosti proudéni a prifezu proudu vzduchu.

e Stanovi se mnoZzstvi produkovanych emisi za hodinu a pfepoctou se stanovené
hodnoty na emisni faktor (ptipadné mérnou vyrobni emisi).

e Stanovi se nejistoty méfeni (podle dokumentti CIA Evropska spoluprace pro
akreditaci EA 4/02) a provede se udani naméfenych a vypoctenych hodnot ve
formé tabulky.

2.3. Mérici zafizeni a metoda kontinualniho méreni emisi zatéZovych
plyna
V soucasnosti je vyZzadovano provadéni kontinudlniho méfeni vyuZzivajiciho zatizeni
pro kontinualni méfeni po dobu alespont 24 hodin bez pieruseni k zajiSténi objektivniho
monitoringu emisi ve vSech dennich rezimech chovu (faze klidu, faze aktivity zvitat, faze
krmeni atd.). Obecné je méfeni provadéno ve druhé tietiné vykrmového cyklu jak u v chovu
prasat, tak 1 v chovu drubeze, tzn. u prasat obvykle ve 120 dnech chovu, u dribeze v 38
dnech. Méfeni se provadi ve dvou absolutné identickych halach, kde je pouZita stejna
technologie ustdjeni, napajeni a krmeni. Ventilacni systémy jsou nastaveny do ru¢niho rezimu
fizeni. V obou haldch jsou chovand zvifata ve stejném stafi. V piipad€é vyuziti
biotechnologickych pfipravkii aplikovanych do krmiva je dodavatelem krmnych smési
doddvana krmnd smés s piipravkem a bez piipravku do zasobnikli krmiv od pocatku
naskladnéni zvitat. Je nutné peclivé hlidat, aby nedoSlo k zaméné krmnych smési dodavanych
do zasobnikii. Pro méfeni emisi amoniaku a sklenikovych plynt bylo vyuZzito nésledujici
piistrojové vybaveni:
e 1312 Photo-acoustic Multi-gas Monitor, INNOVA Air Tech Instruments,
Denmark, no. 028-002; rok vyroby 2002
e 1309 Multipoint Sampler, INNOVA Air Tech Instruments,
Denmark, no. 177-002; rok vyroby 2002
Teplota vzdusiny 1 jeji relativni vlhkost, hodnoty tlaku vzduchu a méteni vzduchotechnickych
parametri je kontinualné¢ méteno a zaznamenévano nasledujicimi pfistroji:
e D3121 teplomér a vlhkomér Comet system, Ltd. no. 0910039;
rok vyroby 2001
e L3120 teplomér a vlhkomeér,
Comet system, Ltd. no. 01070176; rok vyroby 1999
e D4141 tlakomér se zdznamem dat,
Comet system, Ltd. no. 03910485; rok vyroby 2003
e TESTO 445 anemometr, TESTO,
Ltd. Germany, no. 00463417/011; rok vyroby 2001



2.4. Rozmisténi odbérnych mist

Rozmisténi odbérnych mist ma podstatny vliv na objektivitu naméfenych hodnot.
V naprosté vétSiné novych ¢i modernizovanych staji pro chov prasat a dritbeze se pouziva
nucené vétrani. Pfi méfeni koncentrace amoniaku s ohledem na zatéZovani Zivotniho prostfedi
volime odbérné misto co nejblize vystupnim ventilatoriim nebo Stérbinam v zéavislosti na tom,
jedna-li se o vétrani podtlakové ¢i pretlakové, kde jiz je koncentrace amoniaku ve staji
nejvyssi, ale ne piimo v proudu odsavaného vzduchu, dle metodiky (Jelinek et al. 2004).

Pro méfeni a analyzu veli¢in nutnych ke zjisténi emisniho faktoru a tim i ke zjisténi
poZadovaného snizeni emisi ve stdjovém objektu je nutné rozdéleni méteni do n€kolika mist.

Odbérna mista se ve stajové prostoru umist'uji:

e 'V z0né zvifat, tj. v ¢asti stdjového prostoru vymezeném mezi podlahou stani a
vyskou stojiciho zvitfete nebo stropu klece.

e V z6né obsluhy, tj. v ¢asti stdjového prostoru uréeného pro pohyb
obsluhujiciho personalu, zajiStujiciho zakladni udrzbu technologickych celk,
oSetfovani ustajené dritbeZe, veterinarni kontrolu apod. Méfeni se provadi
v dychaci zoné€ stojiciho ¢lovéka.

e V z6né ventilace, tj. v prostoru, odkud odchézeji emise amoniaku do ovzdusi.
Nejcastéji se jednd o méteni na odtahovych ventilatorech stajového vzduchu.
M¢éteni ma vyznam pro stanoveni a ovéteni emisniho faktoru v ramci
ohlasovani mnozstvi emisi do Integrovaného registru znecistovani.

2.5. Postup vyhodnoceni namérenych vysledku a vypoctové vztahy

Vypocet hmotnostni koncentrace znecist'ujici latky
Pro vypocty jsou pouzivany vztazné podminky, kdy vlhkost, teplota a staticky tlak
odpadniho plynu odpovidaji béznym provoznim parametriim.

Pi‘epocet se provadi podle vztahu:

p(ZL) = (ZL).M (ZL ).% (mg.m”) (1)

kde:

p (ZL) je hmotnostni koncentrace znecist'ujici latky (ZL) v odpadnim plynu pii teploté 7 a
tlaku p (mg.m™)

@ (ZL) objemovy zlomek zne&istujici latky v odpadnim plynu (ml.m™)

M(ZL) molarni hmotnost znecist'ujici latky (g.mol'l)

p staticky tlak odpadniho plynu (Pa)

R plynové konstanta (8,314 J.mol™ . K'")

T termodynamickd teplota odpadniho plynu (K)

Stanoveni objemového toku odpadniho plynu
Rychlost proudéni se stanovuje anemometricky. Primérny objemovy tok odpadniho

plynu
q; =v,5,3600 (m*h™) (2)
kde: v, je primérna rychlost proudéni (m.s™)
Si je plocha méficiho prufezu (m?)



Celkovy prumérny objemovy tok odpadniho plynu

4 =24, (mh) (3)

Vypocet hmotnostniho toku zneciSt’ujici latky a emisniho faktoru
Primérny hmotnostni tok g, (ZL) jednotlivych polutantl se v zavislosti na

vztaznych podminkéch, pro néZ byly vypocteny hmotnostni koncentrace znecistujicich latek a
pritoky nosného plynu, urci alternativné ze vztahu:

q,(ZL) = p(ZL).q, (mg.h™) (4)

Vypocet emisniho faktoru pro danou kategorii a v€k hospodatskych zvitat, skladky
exkrementl a manipulaci s exkrementy.

Emisni faktor

(ZL).31,536

EF =n (kg.kus™'.rok™) (5)

n.

kde: nj..pocet kust produkujicich (ZL) (-)

Postup vyhodnocovani
Vyhodnocovani namétenych dat probiha v nasledujicich krocich:

e Piepocet objemové koncentrace na hmotnostni koncentraci znecist'ujici latky podle
vztahu (1) pro vztazné podminky, kdy vlhkost, teplota a staticky tlak odpadniho
plynu odpovidaji béZnym provoznim parametrim.

e Stanoveni mnozstvi odvétrdvaného vzduchu vypoctem znaméfenych hodnot
rychlosti proudéni a prifezu proudu vzduchu podle vztahu (2).

e Stanoveni mnozstvi produkovanych emisi za hodinu podle vztahu (3)

e Piepocet stanovenych hodnot na emisni faktor (pfipadné¢ mérnou vyrobni emisi).

e Stanoveni nejistoty méfeni (podle dokumenti CIA Evropska spoluprace pro
akreditaci EA 4/02).

e Souhrnné udani namétenych a vypoctenych hodnot ve formée tabulky. V ptipadé
potieby doplnéni vysledki o diilezité informace souvisejici s méfenim a
vyslednymi hodnotami stanovenych veli€in.

2. 6. Funkcni charakteristiky biotechnologickych pripravku Ize
rozdélit na:

1. Pripravky koncipované na principu adsorpce:
jsou to prosttedky, které jako hlavni u¢inné agens obsahuji vybrany sorbent, na ktery se

ey

hmot.

2. Pripravky vyuzivajici specifické schopnosti chemicky vazat urcitou emitovanou plynnou
(kapalnou) slouceninu):



jsou to vybrané prostiedky, dnes jiz vétSinou obsolentni, které v interakci s hlavnim
sledovanym plynnym zatézovym faktorem (nejCastéji amoniakem) tento inaktivuji chemickou
destrukei jeho podstaty (napt. superfosfat, diive vmichdvany do hluboké podestylky driibeze,
k retardovani evaporace amoniaku z vykalovych hmot ve stdjovém prostoru).

3. Pripravky vyuzivajici enzymatickych aktivit:

Enzymy jsou v naprosté vétSing slozité proteinové struktury, vybavené schopnosti katalytické
regulace a obvykle také pifimé a nepfimé stimulace nékterych biochemickych déji, tedy i
procest dekompozice organickych struktur odpadnich materiald, a to jak plynnych, tak i
tekutych a pevnych.

4. pripravky fungujici prekrytim pachii:

funguji na principu ptekryti ptivodniho pachu jinou organolepticky vyznamnou slozkou,
vétSinou charakterizovanou jako viiné, ovliviiujici bonifikaci vniméni ¢ichem, avSak nijak
nepozménujici ptivodni chemickou a fyzikalné-chemickou charakteristiku sledované emisni
slouceniny.

5. biologické pripravky:

- Preparaty obsahujici lyofilizované kmeny vybranych biodegrada¢nich
mikroorganismu:

Jsou to v podstaté konzervy mono- nebo i polykultur, upravenych ve smyslu jejich
dlouhodobé¢ uchovatelnosti lyofilizaci, doplnéné navic né€kterymi startovacimi aktivatory a

- Preparaty dodévajici upravené zivé kultury dekompozi¢nich kmenti:
jsou analogem piedchozi skupiny, avSak se znaén¢ omezenou dobou trvanlivosti a
skladovatelnosti a se znacné velikymi objemovymi parametry.

- Ptipravky stimulujici pozitivni mikrobialni dekompozici aktivaci mnoZeni a riistu
ptirozenych mikrobidlnich kment, pfitomnych v oSetfovaném prostiedi:
jsou to ptipravky, koncipované na bazi selektovanych ptirodnich materiali (extraktii
z moftskych fas, rostlinnych olejt, éterickych slozek a nékterych stopovych biostimulatorti pro
systémové podniceni ristu a mnozeni komplexu pozitivniho naturdlniho mikrobidlniho
spolecenstva z nativniho osazeni oSetfované¢ho prostfedi. Plisobi v malych kvantech a nékteré
z nich maji multifunkéni uplatnéni v oblasti fizené dekompozice organickych materiald,
vcetn¢ odpadnich hmot a zbytka, vyskytujicich se v celém spektru zemédélské vyroby,
komunalni sféfe a ochran¢ Zivotniho prostiedi.

Oveétovany byly piipravky obsahujici vytazky z rostliny YUCA, vytazky z motskych
fas, preparaty na zaklad¢ fytogennich aditiv, smesi vegetacnich olejii apod.

Pripravky byly ovéfovany pii experimentech uskute¢nénych pro jednotlivé kategorie
hospodarskych zvirat jak ve stajovém prostiedi, tak i ve skladech exkrementl a pii jejich aplikaci na
pole. Piipravky stimuluji rozvoj mikrobidlnich kment, ucastnicich se na biodegradacnich déjich a
soubézné konzumujicich produkty této dekompozice k vystavbé bunécnych tkani vlastniho kmene
v procesu rychlého mnoZeni. D& byl popsan fadou autortt (NOVAK et al. 2003; VOSTOUPAL et al.
2003). Toto je schématické vysvétleni principu mikrobiotechnologické konzervace dusikatych podild
z rozkladanych hmot, které jsou v takové podobé uchovany uvnitf substratu, nepodléhaji prekotnému
rozkladu az na plynné frakce, ¢imz dochézi k vyznamnému omezeni jinak béznych emisi — a to o0 40 az
68 %.

Problematika biotechnologickych prostiedkii pro snizeni emisi amoniaku byla od 90. let, kdy
metici metody byly vylepSeny a umoznovaly kontinualni méfeni ve stajich i na sklddkach exkrementd,
popsana i fadou zahrani¢nich autorii. Pro sniZzovani emisi amoniaku byl velice Casto zminovan
pripravek De-Odorase (AMON et al 1995) nebo Yucca Schidigera (KEMME et al 1993).



Praktickym ovéfenim byla NAVAROVOU (2001) potvrzena deklarovana aktivita a u¢innost
pouzivanim pfipravku Amalgerol jak u nas tak i v zahrani¢i — napt. v Rakousku, Dansku, §Véd§ku, u
dojnic, prasnic, ve vykrmu prasat, u telat a slepic (GLORSLEV 1992; GLORSLEV 1993; JELINEK
et al. 2001; SCHERNER 1993). Ale i pausalné, pii optimalizaci provozu zemé&délskych farem - a to
multifunk¢éng, pro profit v zivo¢isné a nasledné¢ i1 v rostlinné vyrobé pii jediném aplikacnim
programovém vstupu, jak o tom informuji nasi i rakousti farmati.

Ptipravek je schopen excitovanymi mikrobidlnimi aktivitami rozlozit celuldozové
struktury krust na hladiné¢ hovézi kejdy a tuto dostatecné ztekutit. Umi podobnou cestou
rozmélnit sedimenty i v zasobnicich praseci kejdy a zajistit moznost jejich dikladné evakuace
ze skladovacich nadrzi.

ZkuSenosti ziskané a publikované farmati v Dansku (GLORSLEV 1992; GLORSLEV
1993), kde krom¢ obecné konstatovanych omezeni emisi ze stdjového provozu zaznamenali
také zvySenou konverzi krmiva u jalovic a prasnic a u jalovic navic dokonce i zlepSeni
koncepce po 1. inseminaci.

Vyznamnym a v pravé podstaté nosnym efektem je omezeni emisi amoniaku a
nékterych tzv. sklenikovych plynti  zprovozti zivocisné vyroby, (ale i1 z dalSich
biotechnologii, produkujicich zapasné katabolity). V soucasnosti byl uz v dostatecné Sirokém
rozsahu prakticky opakované provéien (HUTTERER 1992; JELINEK et al. 2001a; JELINEK
et al. 2001b; NOVAK et al. 2003) jeho vyznamny uc¢inek na omezeni produkce zapasnych
rozkladnych plynid, uvolilujicich se spontanné z vykalovych hmot, tj. kejdy, ostatnich
klasickych statkovych hnojiv véetné tzv. hluboké podestylky apod. Dale také i na Cisténi a
desodoraci stdjovych prostor i souvisejicich kanalizac¢nich systémii a jimacich prostor pro
vykalové hmoty.

V zahrani¢nich provozech, ale i u nés jiz byl prokazan jeho velice pfiznivy Gc€inek na
normalizaci mikroflory zazivaciho traktu, zejména pak u polygastrickych zvifat po jeho
peroralni aplikaci formou individudlniho podani (GLORSLEV 1992; GLORSLEV 1993;
SCHERNER 1993). Tento efekt se projevil nejenom ve znatelném zlepSeni zaZivacich a
travicich procest, ale i v minimalizaci tvorby plynil v zaZivaci soustavé ustajenych zvifat a
tim tedy 1 vomezeni kontinudlni produkce metanick¢é 1 nemetanické zatéZe prostiedi
z provozu zivo¢isné vyroby
Ptipravky BIO-ALGEEN, jsou zalozeny na hydrolyzatu hnédé¢ motské fasy Ascophyllum
Nodosum. Ve stajich a vykrmnach prasnic firmy Guazamara — Cuevas de Almanzora
(Almeira-Spanélsko) bylo po aplikaci granulatu BIOPOLYM FZ zjiténo snizeni emisi
amoniaku u selat o 60 %, takze selata mohou se svym vysoce vyvinutym c¢ichem Iépe citit
aromatické latky doplinkovych krmiv, coz zvySuje mnozstvi pfijimaného krmiva. U
vykrmovych prasat snizeni obsahu amoniaku o 60 % ve stajovém ovzdusi podstatné snizilo
vyskyt respiracnich onemocnéni (SCHULZE & HERMSEN GMBH., 2002).

Pti experimentu provadéném v Némecku ve vykrmovych halach s kufecimi brojlery,
za pouziti ptipravku BIOPOLYM FZT, aplikovaného do napdjeci vody bylo zjisténo
primérné snizeni emisi amoniaku o 40 % (HORNIG et al. 1999a).

Experiment provadény rovnéz v Némecku ve stajich pro vykrm kufecich brojlerti na
hluboké podestylce spolec¢nosti Storkower GmbH, jez se uskutecnil v roce 1998 a 1999 za
pouziti ptipravku BIOPOLYM FZT pfinesl vysledek pfi snizeni emisi amoniaku primeérné o
45 % a 0 49 % (HORNIG et al. 1999b), ¢imz se potvrdil vysledek dosazeny v Holandsku
(GROOT KOERKAMP et. al. 1998), kde bylo rovnéz naméfeno procento snizeni emisi
amoniaku o 45 %.

Vyuziti BIOPOLYM Granulate pfi vykrmu prasat provadéného (TOFANT et al. 1999)
na farm¢ Dubravica v Chorvatsku, kde bylo v kotcich po 10 kusech na castecné roStové
podlaze ustajeno celkem 420 ks prasat, pfineslo primérné¢ 65 % snizeni emisi amoniaku.
Zaroven bylo zjisténo 50 % snizeni mortality prasat v disledku respira¢nich onemocnéni.



Obdobné ptipravky stimulujici pozitivni mikrobialni dekompozici aktivaci mnozeni a
rustu pfirozenych mikrobidlnich kment, pfitomnych v oSetfovaném prostiedi. Jsou ptipravky,
koncipované na bazi selektovanych piirodnich materiala (extrakti z motskych fas, rostlinnych
oleju, éterickych slozek a nékterych stopovych biostimulatorti) pro systémové podniceni ristu
a mnozeni komplexu pozitivniho naturadlniho mikrobidlniho spolecenstva z nativniho osazeni
osSetfovaného prostiedi. Jejich ucinnost je rozdilna, velice Casto zavisla na zpiisobu jejich
aplikace. Obecné lze fict, Ze tyto ptipravky dale zvySuji hnojivé ucinky kejdy a oSetfované
podestylky.

Pro prasata jsou urCeny piipravky AROMEX ME PLUS a ENVIRO PLUS, zalozené
na kombinaci smési vybranych rostlinnych a éterickych olejti, absorbovanych na mineralnim
nosi¢i SiO,. Eterické oleje piisobi jako ochranné slozka proti plisnim, bakteriim a nékterym
viram. Triterpenoidni saponiny zlepSuji permeabilitu tkanovych systému a tim i vstiebavani
zivin — fosforu a dusiku. Saponiny se také podileji na redukci tvorby amoniaku inhibici
aktivity enzymu ureaza.

Pro dribez jsou ur¢eny pfipravky BIOSTRONG 510 a rovnéz ENVIRO PLUS,
zalozené na kombinaci smési vybranych rostlinnych a éterickych oleji, absorbovanych na
mineralnim nosici SiO,. Esencialni oleje stimuluji produkei slin a zaludec¢nich $tav béhem
pfijmu potravy, ¢imz zlepSuji konverzi krmiva a tim 1 denni pfirtistky hmotnosti. Ve vykrmu
brojlerti bylo MZLU Brno zjisténo cca 52 % snizeni emisi amoniaku KLECKER (2000), coz
se 1 potvrdilo v ZD Masovice, farma Lukov, kde bylo zjisténo snizeni emisi amoniaku o 50 %
(HOLUB et al, 2000). Na farm¢ Obiistvi spole¢nosti Agroservis Zlonice bylo v poloviné
vykrmového cyklu brojlerd zjiténo aZ cca 78 % sniZeni emisi amoniaku (TOLAREK et al,
1997). U krat vykrmovanych v Drahobudicich doslo ke sniZzeni amoniaku cca o 30 %
(TOLAREK et al, 1999). Co se ty¢e pokusi provadénych v zahrani¢i, bylo po uplatnéni
ptipravku ENVIRO PLUS zjisténo v Szédu (Mad’arsko) o cca 45 % a ve Schwerinu (SRN) o
cca 10 % méné dusiku v dribezim trusu. Zaroven bylo zjisténo, Ze cca o 1 — 2 % klesa
mortalita vykrmovanych kutecich brojlert.

2.7. Vysledky

Do r. 2006 bylo provedeno vice jak 80 autorizovanych méfeni emisi amoniaku a
sklenikovych plynii. Mnohé z testovanych ptipravkl maji pozitivni vliv nejen na snizeni emisi
amoniaku, ale 1 dalSich sklenikovych a zatézovych plynl. V grafu 1 jsou uvedeny vypoctené
pramérné hodnoty sniZeni téchto emisi v chovech kutecich brojlert, kde bylo zjisténo primérné
snizeni emisi u metanu o 10,9%, u oxidu uhli¢itého o 14,7%, u sirovodiku o 11,1% au
amoniaku o0 20,6%. V grafu 2 jsou uvedeny primérné snizeni emisi metanu o 28,1%, u oxidu
uhlic¢itého o 28,5%, u sirovodiku 0 22,4% a u amoniaku o 24,0%.
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Graf 1. Primérné snizeni emisi sklenikovych plynti a amoniaku v chovech kufecich brojlert
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Graf 2. Primérné snizeni emisi sklenikovych plynli a amoniaku v chovech vykrmovych prasat
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2.8. Diskuse

Ackoliv jsou ucinky biotechnologickych ptipravkil ve svété pomérné dobie popsany,
je nutné se dale zabyvat jejich vlastnostmi a tyto jsou stale pfedmétem diskusi (Amon et al.,
1995, Kemme et al., 1993).

Provedend meéfeni prokazala piiklad pouZiti biotechnologickych pfipravkid pro
omezeni emisi amoniaku. Pfi porovnani s vysledky ze zahrani¢i je zfejmé, Ze pfipravky
splituji podminky pro aplikaci v chovech CR. Dosazené vysledky jsou z hlediska posuzovani
ochrany ovzdusi velmi dobré a plné koresponduji s potiebou snizeni emisi amoniaku o 20 %,
tak jak je pozadovéno Goteborgskym protokolem.Uplatnéni a ovéteni této technologie bude
ptispévkem CR do seznamu snizujicich technologii (BAT) v ramci EU.

Podle doposud dostupnych informaci a ekonomickych analyz rocni nédklady na
spottebu biotechnologickych ptipravkll v chovech vykrmovych prasat se pohybuji v rozmezi
cca 0,375 - 0,563 EUR ks, u drubeze cca 0,019 EUR .ks".
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2.9. Zavér

Intenzivni vyzkum biotechnologickych ptipravkid pro sniZzeni emisi amoniaku a
sklenikovych plynti, aplikovanych do krmnych smési, napédjeci vody nebo pro oSetfeni
podestylky by mél byt povazovan jako informacni podpora pro revizi stavajiciho
Referen¢niho dokumentu o nejlepsich dostupnych technikach pro intenzivni chovy prasat a
driibeze. Tato technologie je charakteristickd nizkymi investiénimi néklady v porovnani
s ostatnimi snizujicimi technologiemi vyuzivanymi ve stdjovém prostiedi.
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3. Vyzkum vyuziti ionizace vzduchu ve stajich chovu
hospodarskych zvirat

3.1. Uvod

Atmosférické ionty (kladné, zaporné, lehké, tézké) byly dlouho vnimany jako
zajimava, ale jinak nepodstatné vyznamna slozka atmosféry. Az dnes, kdy globalni exploatace
ptirodnich zdroji a s tim spojeny intenzivni, v mnoha piipadech 1 agresivni antropogeni vliv
na okolni pfirodni prostfedi narusily spole¢né, nejen jejich vzajemny pomér, ale snizily i
jejich pocty v pfizemni vrstvé atmosféry, jsme byli pfinuceni uvédomit si jejich vyznam pro
pfirodu i Zivé organismy. Na podkladé¢ série pokusti vime, jak plisobi ionty na Zivé organismy,
umime je detekovat, ovladame jejich efektivni ekonomickou tvorbu, a proto nam jiz nic
nebrani v jejich praktické provozni aplikaci . Rizend zména kvantity iontl v ovzdusi
zpusobila 1 zménu kvality takto upraveného prostiedi, coz je dnes v humanni mediciné bézné
vyuzivano pro boj s chorobami ,které byly vyvolany tzv. znecisténym ovzdusim. Vratit stav
ovzdusi z globalniho hlediska do pfijatelnych hranic (vzhledem ke koncentraci lehkych ionti)
je vdohledném casovém horizontu nerealné, coz ale neplati pro uzaviené prostory
(napft.staje), kde tato moznost existuje. Vstup do této faze feSeni, tj. vlastni aplikace
intervencni ionizace ve vybranych zemédé€lskych objektech (uzaviené staje) pfinese
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chovatelim nadé¢ji, ze pfi takto organizovaném chovu hospodaiskych zvitat snizi své ndklady
na léCiva a soucasné zvysi jejich ristovou potenci i natalitu.

3.2. Biologicka ucinnost iontu

Biologicky vliv lehkych atmosférickych iontd, hlavné zapornych je dnes jiz
nepopiratelny. Atmosféra s vysokou iontovou koncentraci zapornych iontli ma retardujici, az
letalni vliv na vitalitu a mnoZeni organismd.

Nejdilezitéjsi ucinky iontové terapie:

a) viliv na dychaci ustroji — vys$s$i koncentrace lehkych zapornych iontti ¢ini pro vyssi
organismy vzduch dychatelnéjsi (nasavany vzduch pronikd hloub¢ji do plicnich alveol a
tak zlepSuje prostup pfijimaného kysliku do krevniho systému)

b) vliv na krevni obéh — dlouhodobé ptisobeni vyssich koncentraci lehkych zapornych ionta
zvySuje pH krve, roste podil albuminu a klesd hladina serotoninu. Vyrazné klesa
sedimentace, snizuje se pocet leukocytl v periferii krevniho fecisté a klesa krevni tlak

c) vliv na zlazy s vnitrni sekreci — po iontové terapii se zvySuje produkce hormont Stitné
zlazy, glukokortikoidi a mineralokortikoidt. Urychluje se dozravani pohlavnich bun¢k a
stimuluje se pohlavni aktivita samcti. Dochdzi ke zménam v latkovém metabolismu pfi
distribuci sodiku a drasliku

d) viiv na centralni nervovy systém — zaporné ionty redukuji mnoZzstvi serotoninu ,coz
vysvétluje trankvilizaéni (uklidnujici) G€inek

e) vliv na télni pokozky — zaporné ionty piizniveé ovliviiuji krevni kozni cirkulaci a tak snizuji
povrchovou télesnou teplotu (stres pifi vysokych stdjovych teplotach), je i mensi
nachylnost kiize i organismu k sekundarnim infekcim.

Kionizaci jsou nejvhodnéj$i ionty zaporné. Nebezpeci jejich predavkovani je

nepravdépodobné. Zdravy organismus je kiontim rezistentni a terapeutické ucinky se

vhodné¢ aplikovand ionizace snizuje prasnost stdjového prostiedi. V tomto piipade€ je nezbytné
piipomenout, ze prasnost a mikrobialni kontaminace ovzdusi jsou vzdjemné provazany.

ZvysSend prasnost generuje vyS$i obsah mikroorganizmii ve stdjovém prostfedi. Prachové

¢astice jsou pak pro mikroorganismy nejen nosnou substanci, ale i zdrojem Zivin a ochranou

pred negativnim vlivem prostiedi.

3.3. Princip vzniku iontu

Proces ionizace plynnych frakci vzduchu probiha ve volné atmosféte neptetrzité a jeho
princip i fyzikalni a fyzikdln€é chemicky prubch je ve své podstaté znam jiz od pocatku
minulého stoleti. Ionizace vzduchu je iniciovana dodanim externi energie radionuklidy,
kosmickym zéafenim, hydromechanickou energii, ultrafialovym spektrem slune¢niho zafeni,
specifickymi chemickymi reakcemi, teplem a elektrickou energii (lavinova ionizace). lonizace
molekuly plynu je déna rychlym sledem stadii, které nésleduji po iniciaci (dodéani energie).
Prvni fazi ionizace je stddium fyzikalni, nésledované stddiem fyzikalné¢ chemickym a
zavrSené stadiem chemickym. Takto vytvofené ionty nejsou stabilni a vlivem okolniho
prostiedi podléhaji fadé¢ zmén, kdy nejen méni svoji velikost, ale i pohyblivost, poptipadé
rekombina¢né zanikaji. Lehké vzdusné ionty reaguji v prostiedi s dalsimi molekulami a tvoii
vEtsi iontové utvary nebo se elektroprecipitacné deponuji v aerosolech ¢i na prachovych
casticich. Pak pochopitelné ztraceji rychlost, podléhaji gravitaci a sedimentuji (mohou se i
elektrostaticky deponovat na opaéné nabitych plochach).Zivotnost ionti v aktivninm stavu je
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od jedné tisiciny sekundy po nékolik minut. Pfesto je v pfipad¢ stdlého mistniho zdroje
ionizujici energie v dané lokalité vytvofena rovnovazna iontova koncentrace, nebo-li vznika
tzv. ,,dynamicka rovnovaha ionti“. Bézné je koncentrace lehkych iontli udavana v pomérné
hodnotén” : n".

3.4. Princip ionizatoru

K ionizaci vzdusnych iontl se pouzivaji elektrickd vysokonapétova ioniza¢ni zafizeni,
kterd pracuji na principu opakovaného ndsobice stejnosmérného napéti.Vstupni napéti
(sttidavy proud) 230 V (50 kHZ) je generatorem transformovano az na 7 kV (stejnosmérny
proud). Generator i zdroj stejnosmérného napéti je konstrukéné upraven tak, ze je mozno
dotknou se emitoru (zdroj ionizujiciho zafeni) libovolnou casti téla bez nebezpeéi trazu
elektrickym proudem. Proud, ktery by pfi kontaktu emitoru protekl lidskym télem je do 25
HA, coz je proud nizsi jak proud lidské zdravi poSkozujici (kontakt s emitorem vyvolé stejné
pocity jako kontakt s ohradnikem elektrického pastevniho oploceni). Naklady za energii
spotiebovanou provozem ionizatoru jsou na hranici méfitelnosti, vyrobce udava spotiebu cca
1kWh za tyden, coz je cca 3,50 K¢ za tyden).

Generator stejnosmérného napéti lze instalovat jak v prostoru vlastni stdje, tak i
v jiném prostoru mimo staj, coz je vhodnéjsi varianta vzhledem k niz§i vzdusné vlhkosti a
niz8i praSnosti . Izolovand nosna lanka (vodice) pfipevnime do prostoru stije pod jejich
stropy.VodiCe uchytime ptes izoldtory a Sponovaci kladky na obvodové zdi. Vodice jsou
s ionizatorem spiazeny propojovacim lankem a dvéma konektory. Lanka s emitory umistime
nad stanim zvifat tak , aby tato zvitfata s nimi nepfisla do kontaktu. Emitory nelze umistit pod
ventilatory,nebo ventila¢ni Sachty. Pfed zapojenim generatoru na elektrické napéti je nutno
nechat spravnost montaze piekontrolovat odbornikem, vlastni zapojeni provadi pouze osoba
znalé (napf. elektrotechnik).

3.5. Vliv ionizace na produkéni parametry chovu
Vlivy ionizace jsou patrné v nasledujicich oblastech:

a) VIliv na produk¢ni schopnosti zvifat

b) Vliv na ekonomiku chovu

¢) Vliv na kvalitu finélniho produktu

d) Vliv na mikroklima v ustajovacim prostoru

e) Vliv na mikroklima dle zptsobu ustdjeni (vykrm prasat)

a) Vliv na produk¢ni schopnosti zvirrat

1. Odchov telat na mlé¢né vyziveé

Zootechnicky ukazatel |Jednotka Pokus Kontrola Index
(K=1,000)
prumérné hodnoty za cely pokus
Pfirtstek kgks'.d” 0,630 0,620 1,016
Spotfeba medikamentl K¢ KD 0,280 0,300 0,933
Uhyn telat Pocet KD na jeden uhyn 5266 3185 1,653
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2. Prasnice se sajicimi selaty

Zootechnicky ukazatel Jednotka Pokus Kontrola Index
(K=1,000)
Pocet narozenych selat ks.vth 11,07 10,61 1,043
Pocet mrtveé narozenych selat ks.vrh™! 0,74 0,67 1,104
Uhyn selat do odstavu ks.vth™ 1,20 1,21 0,992
Pocet odstavenych selat ks.vrh’ 9,14 8,74 1,046
Hmotnost selat pti odstavu kg.ks'1 7,25 7,03 1,031
Spotieba 1€kil na odst.sele K&ks™! 3,23 4,25 0,760
Spotieba 1€kil na prasnici Kéks! 29,54 37,54 0,795
3. Vykrm prasat
Zootechnicky ukazatel Jednotka Pokus Kontrola Index
(K=1,000)
Pocet sledovanych zvirat ks 1343 829 -
Délka vykrmu dny 126 126 1,000
Pocet krmnych dnti (KD) celkem KD 169218 104454 -
PrirGstek celkem kg 123997 75054 -
Pramérny prirastek kgks'.d" 0,730 0,717 1,018
4. Vykrm brojlerového kralika
Zootechnicky ukazatel Jednotka | Pokus Kontrola Index
(K=1,000)
Primérny pririistek gks'.d’ 36,32 35,04 1,037
Uhyny celkem ks 39 46 0,848
Primérnd hmotnost uhynulych zvirat kg 1,31 1,40 0,936
Mnozstvi spotf.krmiva do uhynu kg.ks'1 1,78 2,00 0,890
Spotteba krmiva na 1 kg ptirtstku kg 3,99 3,92 1,018

b) Vliv na ekonomiku chovu

1. Odchov telat na mlécné vyziveé

Zootechnicky ukazatel

Kalkulaéni cena za 1 k

g hmotnosti telete

40 K¢ 50 K¢
PtirGstek: prirGstek pokus =43128 kg
PtirGstek kontrola = 42443 kg 27400 34250
Rozdil + 685kg
Spotieba medikament 2975 2975
Uhyn (8,5ks x 70kg = 595 kg) 23800 29750
Ptinos celkem (v K¢) 54175 66975
Primérny ptinos na 1 KD 0,79 0,97
Primérny piinos za dobu pobytu 1 ks v PMV
59,25 72,75
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2. Prasnice se sajicimi selaty

Zootechnicky ukazatel Kalkulacni cena za 1 kg hmotnosti selete
35 K¢ 40 K¢ 50 K¢
Odstav selat 219,52 ks x 7,25kg = 1591,52 kg 55703,20 63660,80 79576,00
Ptirtstek 982,63 kg 34392,05 39305,20 49131,20
Spotieba léki 3852,20 3852,20 3852,20
Ptinosy celkem 9394745 106818.20 132559,70
ZvySené ztraty thynem 37,24ks x 7,25 kg =
269,99 kg - 9449,65 | -10799,60 | -13499,50
Redukovany pifinos 84497,80 96018,60 119060,20
Primérny pifinos na 1 ustajovaci misto 1030,81 1170,96 1451,95

3. Vykrm prasat

Zootechnicky ukazatel

Kalkulacni cena za 1 kg hmotnosti prasete

30 K¢ 35 K¢
Propocitany ptirtistek za rok (2,7 turnust)
Ptirtstek pokus =111020 kg
Prirastek kontrola =109043 kg 59310 69195
Rozdil v ptirtistku = 1977kg

4. Vykrm brojlerového kralika

Zootechnicky ukazatel Kalkula¢ni cena za 1 kg hmotnosti
43 K¢
Prirtstek : pokus 143,07 kg
kontrola 138,02 kg 217,15 K¢
rozdil 5,05 kg x 43 K¢
Uhyny rozdil 7 ks x 100 700,00 K¢
Spotieba krmiva jedinci do thynu: pokus 69,3 kg 186,40 K¢
Kontrola 91,6 kg
Rozdil 23,3 kg x 8K¢
Pfinos za 1 turnus 1103,6 K¢
Néklady na vyssi spotiebu krmiva: pokus 570kg
kontrola 560kg 80,00 K¢
rozdil 10kg x 8 K¢
Redukovany pfinos za 1 turnus 1015,50 K¢
Redukovany ptinos za 1 rok (6 turnusti) 6093,00 K¢

Pozn.: plocha odchovny byla vyuZita asi na 30 %.
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¢) Vliv na kvalitu finalniho produktu

Vliv ionizace na kvalitu mléka

ukazatel cca 25 °C cca32°C

ionizace bez ionizace index ionizace bez ionizace index
mikrobiologicka kvalita:
CPM (103) 7,5 44,25 0,169 6,5 23,5 0,280
CB (102) 1,0 1,0 1,000 1,0 1,0 1,000
PSB (103) 48,25 54,0 0,894 41,75 48,5 0,860
TRM (102) 1,0 1,0 1,000 1,0 1,0 1,000
PTM (10 1,0 1,0 1,000 1,0 1,0 1,000
chemicka analyza :
tuk (g.l'l) 36,8 36,2 1,017 35,4 39,8 0,889
bilkoviny (g.l']) 30,5 30,6 0,997 30,2 30,0 1,007
laktoza (%) 4,94 4,84 1,021 4,92 5,04 0,976
celkova sus. (g.l']) 1214 120,0 1,012 119,5 124,9 0,957
tukupr.sus. (g.l'l) 84,6 83,8 1,010 84,1 85,1 0,988

CPM = celkovy pocet mikroorganizmi, CB = pocet coli — bacter, PSB = pocet somatickych
bun¢k, TRM = termofilni bakterie, PTM = psychrotopni bakterie

d) Vliv na mikroklima v ustajovacim prostoru

Kategorie zvifat Vliv na stajové mikroklima
(kontrola = 100 %)
Koncentrace NH; Prasnost
celkovéa prasnost prasnost do 4 um

Vykrm prasat 75.4 77,7 48.0
Vykrm brojlerového kralika 66,5 62,1 74,1
Dojnice 60 - 82* - -
Vykrm skotu 54,8 - -

e vyska stdjové teploty ovlivituje G€innost ionizace

e) Vliv na mikroklima dle zpisobu ustajeni (vvkrm prasat)

Zpisob ustajeni

Vliv na stdjové mikroklima
(kontrola = 100 %)

Kotcové - stlané 25-35
Rostové 36-43
Hluboka podestylka 15-18
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Eliminace produkce amoniaku ionizaci vzduchu
- kotcové ustajeni
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SniZeni emise amoniaku a ostatnich plyni

Druh/Kkategorie technologie ustajeni ro¢ni produkce NH; (kg.ks'.rok™) sniZeni emise

referen¢éni aplikace %
skot-dojnice volné —boxové 11,20 7,19 -35.8
-telata volné, stelivové 5,07 3,14 -38.1
-byci/vykrm volné-boxové 7,61 4,17 -45.2
-byci/vykrm ros§tové 9,81 5,69 -42,0
prasata/vykrm stelivové 2,68 2,11 -21,3
ros§tové 2,50 1,54 -38,5
hluboka podestylka 2,55 1,99 -22.0
skot-jalovice volné-boxové 10,51 6,43 -38.8
ostatni plyny: CO;, -34,5
CH, -28.5

SniZeni emise prachu — frakce PM;
Druh/kategorie technologie ustajeni  denni produkce PM;,

(mg.’l.ks'l.den'l) sniZeni
emise
referenéni  aplikace %
skot/dojnice  produkéni staj 207,1 157,2 -24,1
experiment A 209,2 156,6 -25,1
B 187,1 132,0 -29.,4
C 179,8 129,6 -27,9
Skot/byci-vykrm rostova stij 83,3 58,1 -30,2

3.6. Zaveér

Vyuziti ionizace ma vliv nejen na snizeni emisi amoniaku a ostatnich sklenikovych
plynd, ale i na produkci prachovych ¢astic. VynaloZzené investiéni naklady na pofizeni
piislusného technického vybaveni se pohybovaly okolo 50 tis. CZK. Jednalo se sadu
obsahujici zdroj ionizujiciho zafeni a 200 m vodice. Tato sada pokryje a oSetii cca 450 — 600
m” plochy stéje. Provozni néklady vynaloZené na spotiebu energie napajejiciho zafizeni byly
do cca 200 CZK roc¢né. Tato technologie mize byt navrzena a vyuzita jako BAT i v chovech
skotu.

3.7. Literatura:

Borodin,L.F., Storchevoi,V.F., Knyazev,A.F.,(1998): Ecologically clean methods and device
for treatment. Traktory-i-Selskokhozyaistvennye-Mashiny. 10: 30-31

Dolejs,J., Toufar,O., Dedina,M., Nemeckova,J.and Knizek,J.(2007): Production of aerosols of
diameter under 10um from stables and its elimination. In:Monteny,G.J. and
Hartung,E.:Amonia emissions in agriculture. Wageningen Academic Publisher.403p:239-241

20



Dolejs,J., Toufar,O., Dedina,M., Adamec,T.and Nemeckova,J.(2007): Air ionization and its
effect on dust sedimentation in dairy cow stable. In.:Proc.Dustconf 2007“How to improve air
quality* B:25

Dolejs,J., Masata,O. and Toufar,0.(2006): Elimination of dust production from stables for
dairy cows. Czech J.Anim.Sci, 51. (7):305-310

Dolejs,J., Toufar,0. a Knizek,J.(2006): Dlouhodobé sledovani ionizace vzduchu ve stéji byki
ve vykrmu s cilem snizeni emisi amoniaku.Agro Magazin. (5):44-47

Dolejs,J., Toufar,0., Masata,0.,Adamec,T.(2006): SniZzeni produkce amoniaku pii vykrmu
prasat. Farmaft. (12):34-35

Dolejs,J., Masata,O., Toufar,0.,Adamec,T.(2005): An amonia reduction at fattening pigs by
air-ionization.In.Sb.“Aktudlni problémy Slechténi chovu skotu, zdravi a produkce prasat“-9.-
10.2.2005,Ceské Budéjovice.Scientific Pedagogical Publishing:293-295

Dolejs,J., Toufar,O., Masata,0.(2005): SniZeni emisi prachu (PM) ze stje dojnic ionizaci
vzduchu.In.Sb.konference*“Vyuziti dopliikové a nekonvencni péce o zdravi zvirat 2005.*
Ceské Budéjovice.Scientific Pedagogical Publishing:273-276

Dolejs,J., Toufar,0., Némeckova,J.(2005): Zména iontového mikroklima ve stdji a jeji vliv na
prasnost.In.Sb.“Vnuatorna klima polnohospodarskych objektov*-22.8.2005 Nitra.SSTP
Bratislava:26-30

Dolejs,J., Toufar,0O., Masata,0.,(2005): Snizeni produkce amoniaku pfi vykrmu prasat.
Farmaf.(12):34-35

Dolejs,J., Masata,O., Toufar,O., Adamec,T.(2004): Redukce emisi amoniaku a zapachu
z farem prasat. In.Sb.: ,,Zdravi, stajové prosttedi, technologie a spravna vyrobni praxe
v chovu prasat“-12.11.2004 Brno. VUZV Praha a FVL VFU Brno:26-33

Dolejs,J., Toufar,0O., Masata,O., Adamec,T.(2004): Emise amoniaku a zapachu z farem prasat
a jejich eliminace. In.Sb.: semindi“* Chov prasat-spravna vyrobni praxe-technologie, stajové
prostiedi. VUZV Uhftinéves (pracovisté Kostelec n.Orlici).:26-33

Mitchell,B.W., Richardson,L.J., Wilson, J.L., Hofacre,C.L.(2004): Application of an

electrstatic space charge system for dust, amonia and pathogens reduction in a broiler breeder
house. Appl.Engineering in Agriculture. 20. (1):87-93

Gast,R.K., Mitchell,B.W., Holt,P.S.(1999): Application of negative air ionization for reducing
experimental airborne transmission of Salmonella enteritidis to chicks. Poultry Science.78 (1):
57-61

Mitchell,B.W., King,D.J.(1994): Effect of negative air ionization on airborne transmission of
Newcastle disease virus. Avian Diseases. 38. (4):725-732

Mitchell,B.W.(1998): Effect of negative air ionization on ambient particulates in hatching
cabinet. Appl.Engineering in Agriculture.14.(5):551-555

Mitchell,B.W., Holt,P.S., Seo,K.H.(2000): Reducing dust in a caged layer room: an
electrostatic space charge system. J.of Appl. Poultry Research. 9.(3):292-296

Tanaka,A., Zhang,Y.(1996): Dust settling efficiency and electrostatic effect of negative
ionization system. J.of Agricultural Safety and Health. 2. (1):39-47

Seo,K.H., Mitchell,B.W., Holt,P.S., Gast,R.K.(2001): Bactericidal effects of negative air ions
on airborne and surface Salmonella Enteriditis from an artificially generated aerosol. J.of
Food Protection.64.(1):113-116

21



TOUFAR O., Dolejs J.: Viiv nestandartniho mikroklimatu - ionizace - na ekonomiku chovu
telat  (mlécna vyziva). Nas chov, 4, 1993.

TOUFAR O., Dolejs J.: Viiv aktivni ionizace vzduchu - nestandartni prvek mikroklimatu a
jeho vliv na ekonomiku odchovu telat na mlécné vyzive v uzavienych objektech. Vystavba
a technika, Agrospoj, roc.5, ¢.4, 1995, s. 1-3.

TOUFAR O., Dolejs I.: Viiv aktivni ionizace vzduchu na ekonomickou efektivnost chovu
prasnic. Sbornik Nitra, SR, 27.- 28.6.95, ,,Zabezpecenie vnutornej klimy

v polnohospodarskych objektoch. Potadatel: Slovenska spolecnost pro techniku prosttedi -
Bratislava, Kocelova 15, PSC 815 94, 7 s., 5 tab.

TOUFAR O., Dolejs I.: Viiv aktivni ionizace vzduchu na ekonomiku odchovu telat.
Zemédelec z 17.5.1995.

TOUFAR O., Dolejs I.: Vliv umélé ionizace stajového ovzdusi na ekonomiku chovu telat a
prasnic. Sbornik z odborného seminare z 29.8.1995: ,,Nové trendy a poznatky v Zivocisné
produkci®. Zemé¢ Zivitelka C.B., s.52-58, 9 tab.

TOUFAR O., Dolejs J.: Influenceof intervetion ionisation of air on performance and health of
calves. In: Book of Abstracts of the 46th Annual Meeting of the European Association for
Animal Production. September 1995, s.154, M3.8.

TOUFAR O., Dolejs J.: The influence of calves in close stable. EAAP FEZ EVT 1995.
Comission: Management and healt. Session: Livestock building air qvality (III), 4s.

TOUFAR O., Dolejs I.: Viiv ionizace vzduchu na zdravotni stav a ekonomickou efektivnost
chovu prasnic se selaty do odstavu. Ve: Sbornik pfednasek z 10. seminare s mezinarodni
ucasti: ,,Aktualni otdzky bioklimatologie zvitat®, Brno 1995, s.73-78, 4 tab.

TOUFAR O., Dolejs J., Dolezal O.: Viiv ionizace vzduchu na stajové mikroklima a uzitkovost
prasat ve vvkrmu. Farmar, 10/99, s.73-74

TOUFAR O., Dolejs J., Dolezal O.: Viiv ionizace vzduchu na stajové mikroklima a uzitkovost
prasat ve vvkrmu. In: Atmosféra 21., Storocia, organizmy a ekosystémy. Zbornik referatou z
vedeckej konferencie. ISSN 1335-2563. Technicka universita vo Zvolene. 7.- 9. 9. 1999

4. Research of biological agents effects on reduction of
ammonia and greenhouse gases concentrations in
stables of intensive farm animals breeding

4.1. Introduction

The living environment distress is connected currently not only with industrial
production but also agriculture is the biggest producer of toxic gas — ammonia (NHj3).
Problems of ammonia and greenhouse gases emissions reduction from agricultural activity
have become an instrument of administrative organs for solution of relationship of agriculture
to environment. Currently that issue is highly topical not only in the Czech Republic but in the
framework of EU.

Requirements of Gothenburg and Kyoto protocols have committed individual
countries to relative significant reduction of ammonia and greenhouse gases reduction till
2012. In the Czech Republic it represents the ammonia emissions reduction to value lesser
than 80 kt of emissions emitted annually to 2010 of which 95 % of emissions from
agricultural activity. As the greenhouse gases regards, it represents in total reduction by 8 %
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to 2012. That value seems to be low but it consequently means considerable methane (CHy),
carbon dioxide (CO;), hydrogen sulfide (H,S) and nitrogen oxide (N,O) reduction.
Agriculture produces in particular methane and nitrogen oxide.

Research Institute of Agricultural Engineering, p.r.i. is dealing with the problems of
ammonia and greenhouse gases emissions reduction within the three research periods, i.e. 12
years in total. Gradually there was worked-up a methodology for measuring in the stable
environment, slurry and farmyard manure landfills and for placement of these organic residual
into soil.

Biotechnological agents currently became an integral part of the breeding technology
for many breeders in the Czech Republic. By application of the Act on air protection No.
86/2002 and Act on integrated prevention and pollution control No. 76/2000 the breeders
have to maintain strict emission limits and to prove application of so called best available
techniques (BAT) when asking the integrated permission of farming.

The BAT techniques are based mainly on relationship to the air protection, i.e. ammonia and
other burden gases emissions reduction. The referential document BREF determines particular
BATSs for pig and poultry breeding and is a result of the international working group activity
governed from Sevilla (Spain) and comprising all EU Member States. In the BREF are named
the verified technologies applicable in all the EU Member States. A contribution of the Czech
Republic consists of application of verified biotechnological agents which are relative cheap
from a view of user (breeder) and easily applicable without a need of consequent investment.
This technology is currently considered for the Czech republic as the national BAT.

4.2. Method of measurement

Authorized measuring of NHi;, CH4, CO,;, H,S and N,O concentrations from
agricultural activity is carried — out using infra — red opt acoustic method. The principle of
measurement is based on absorption of infrared light passing through the sample of gas. The
photo-acoustic method measures directly amount of absorbed light energy by measuring by
acoustic energy radiated by the gas molecule before this has absorbed the light. The measured
signals evaluation is conducted by means of appropriate software, processed and recorded.
The apparatus enables to measure simultaneously in one site up to 5 gases and water vapour.

The measured values are calculated by that apparatus to normal state conditions and
store them continually and automatically. This method of measurement is readily available
but its application is relatively costly (Mosquera, 2005). Prior the beginning of each
authorized emissions measuring there is conducted local verification of measuring device by
means of calibration gas. Measurements and determination of the ventilation parameters are
provided in accordance with standard CSN 12 4070 (equivalent ST SEV 5882-87).

During or after the measuring the following quantities are computed from the
measured values. Mass concentrations of NH3;, CHy, CO,, H,S - [%], air flow rate [m3 .s'l],
pollution substance specific flow [m’.s™'], specific production emission [kg.animal'l.year'l] or
emission factor of measured emission [kg.animal™.year™].

After the measuring the found data are evaluated. This evaluation is performed in the
following steps:

e Conservation of volume concentration to mass concentration of pollutant for
related conditions when humidity, temperature and static pressure of waste gas are
in compliance with operational parameters.

e Determination of ventilated air quantity by calculation from measured values of
flowing speed and airflow section.

e Determination of hourly amount of produced emissions and consequent conversion
of that value to emission factor (or to specific production emission).
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e Determination of measurement uncertainty (according to documents of European
cooperation for accreditation EA 4/02) and presentation of measured and
calculated values in tabular form.

Measuring instruments and methods of continual measuring of load gases emissions
At present is required a continual measuring using apparatus for continual measuring
at least within 24 hours (running at least 24 hours without interruption) to provide objective
monitoring of emissions generating process in all daily regimes (silent phase, animals active
phase, feeding time etc). Generally, the measurement is carried out in the second third of the
pig fattening or poultry breeding period. It means usually after 120" day of the feeding period
for pigs and after 3g™h day for poultry). The measuring is being performed in two identical
halls (stables) with equal number of animals of the same or similar age. In one hall the tested
agent is applied according to its nature to feeding, drinking, litter, floor or under — slated
space, in the second hall is applied a classical feeding and drinking without any agent. In the
both halls the ventilation is set-up at equal constant air flow-rate within the whole measuring
time. The emissions reduction calculation follows after evaluation of the both measurements
from a difference of specific production emission. Samples of additives are applied according
to suppliers” instruction.
For ammonia emissions and greenhouse gases emissions in stables and slurry storage
the following instruments were used:
e 1312 Photo-acoustic Multi-gas Monitor, INNOVA Air Tech Instruments,
Denmark, no. 028-002; year of production 2002
e 1309 Multipoint Sampler, INNOVA Air Tech Instruments,
Denmark, no. 177-002; year of production 2002
Air temperature as well its relative humidity, the air pressure values and the air - conditioning
parameters are measured continually and recorded by the following devices:
e D3121 Thermometer and air hydrometer with data record,
Comet system, Ltd. no. 0910039; year of production 2001
e [3120 Thermometer and air hydrometer with data record,
Comet system, Ltd. no. 01070176; year of production 1999
e D4141 Thermometer, air hydrometer and manometer with data record,
Comet system, Ltd. no. 03910485; year of production 2003
e TESTO 445 Air-flow speed meter with exchangeable probes, TESTO,
Ltd. Germany, no. 00463417/011; year of production 2001

The withdrawing sites layout

The withdrawing site layout has a significant effect on objectivity of measured values.
In prevailing amount of new or modernised stables for pigs and poultry breeding is used the
forced ventilation. For measuring of ammonia concentration with respect to environment
loading we choose the withdrawing site as close as possible to the output fans or slots in
dependence on type of ventilation (under-pressure or above-pressure), where ammonia
concentration in stable is highest, but not just in the flow of the drawn off air in accordance
with the methodology (Jelinek etz al. 2004)..

For measuring and analysis of quantities is necessary to distribute measuring to some
sites.

The withdrawal sites in stable are placed:

e In zone of animals, i.e. in part of stable reserved between floor and height of

staying animal or cage ceiling
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e In zone of operators, i. e. in part of stable determined for motion of operators
providing basic maintenance of technology, poultry, treatment, veterinary control
etc. Measuring is conducted in respiration zone of staying man.

e In zone of ventilation, i. e. in space where ammonia emissions leave into
atmosphere. Mostly it concerns measuring on drawing off ventilators. Measuring
is significant for determination and verification of emission factor in framework of
emissions amount announcement into integrated register of pollution.

4.3. Methods of measure result evaluation and calculation relations

Calculation of pollutant concentration
For calculations are used relating conditions, when humidity, temperature and static
pressure of load gas correspond to typical operational parameters.

Conversion is done by the relation:

p(ZL) = go(ZL).M(ZL).% (mg/m”) (1)

where:

p (ZL) mass concentration of pollutant (ZL) in waste gas at temperature T and pressure
p (mg/m’)

@ (ZL) volume friction of pollutant in waste gas (ml/m’)
M(ZL) molar mass of pollutant (g/mol)

p static pressure of waste gas (Pa)
R gas constant (8.314 J/mol. K)
T thermal-dynamic temperature of waste gas (K)

Specification of waste gas volume flow

The flow speed is specified by anemometer. Average volume flow of waste gas
g, =v.5,3600 (m*/h) (2)

where: v, average speed of flow  (m/s)
Si surface of measuring section (m?)

Total average volume flow of waste gas

4= (m/h) (3)

Calculation of pollutant mass flow and emission factor
Average mass flow ¢, (ZL) of individual pollutants is specified alternatively in

dependence on relating conditions from relation:

q,,(ZL) = p(ZL).q, (mg/h) (4)

Calculation of emission factor for given category and age of farm animals, excrements landfill
and handling with excrements.
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Emissions factor
q,(2L).8.76.107

EF (kg/animal place. year) (5)
ni
where: n; number of animals producing load substance (ZL) (-)
8.76.107 constant expressing conversion of relation to kg/animal place. year ( -)

Method of evaluation
The measured values evaluation is conducted as follows:

1) Conversion of volume concentration to mass concentration of pollutant according
to relation (1) for relating conditions, when humidity, temperature and static
pressure of waste gas correspond with typical operational parameters.

2) Determination of ventilated air amount by calculation of measured values of air
flow speed and its section according to relationship (2)

3) Determination of produced emissions amount per 1 hour according to relationship
3)

4) Conversion of determined values to emission factor (or specific production
emission)

5) Determination of measuring uncertainty (according to documents CIA European
co-operation for EA 4/02 accreditation

6) Summarized presentation of measured and calculated values in tabular form. In
case of necessity the results completion by significant information connected with
measuring and resulting values of determined quantities.

4.4. Functional characteristics of bio-technological agents are
divided into:

1. Agents drafted on the principle of adsorption:
those agents which as the main effective substance contain chosen sorbent for binding the
odour matters and also other harmful gaseous catabolic of organic matters decomposition.

2. Agents utilizing specific ability to bind chemically certain emitted gaseous (liquid)
compound:

chosen agents, today mostly obsolete, which in interaction with main investigated gaseous
burden factor (ammonia mostly) inactive by chemical destruction its substance (e.g.
superphosphate, formerly blended into high poultry bedding for retardation of ammonia
evaporation from excrements in stable).

3. Agents utilizing enzymatic activity:

Enzymes are mostly complicated protein structures, able to provide catalytic regulation and
usually also direct and indirect stimulation of some biochemical processes, therefore also
processes waste materials organic structures decomposition, i.e. gaseous, liquid and solid

4. Agents acting by odours overlap

Agents acting on principle of original odour overlap by other organoleptic important
component, mostly characterized as aroma, effecting perception by smell, but not changing
original chemical and physical-chemical characteristics of verified emission compound.
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5. Biological agents:

— Preparation containing lyophilised strain of chosen biodegradation organism:

Agent being in fact conserved mono- or polycultures, adapted in term of their long-time

conservation ability by lyophilisation, completed by some starting activators and initiative life

substances.

— Preparations delivering adapted life cultures of decomposition strains:

Similar as previous groups, but with considerably limited life time and storage ability and

significant volume parameters.

— Preparations for stimulation of positive microbial decomposition by activation of
multiplication and growth of natural microbial strains, presented in the treated
environment:

Agents drafted on basis of selected natural materials (sea algae extracts, vegetable oils, ether

components and some trace bio-stimulators for systematic initiation of growth and

multiplication of positive natural microbial community complex from native treated
environment. The agents are active in small amount and some of them have multifunctional
application in the field of operated decomposition of organic materials including waste matter
and remainders usually occurred within whole spectrum of agricultural production, municipal
sphere and environment protection.

The agents containing extracts from crop YUCA, sea algae extract, preparations on
basis of phytogenous additives, vegetation oil blends etc. were verified. These agents were
verified within experiments realised for individual categories of farm animals in stable
environment and excrements storage. They stimulate development of microbial tribes
participating in biodegradable processes and simultaneously consumes products of this
decomposition for cellular tissues of own tribe within process of rapid multiplication.

The process was described by many authors (NOVAK et al. 2003, VOSTOUPAL et al. 2003).

This is a schematic explanation of principle of micro-biotechnological conservation of nitrate

parts from decayed matters, conserved in such form inside the substratum, resistant against

uncontrolled decomposition except the gaseous fractions. This causes significant limitation of
current emissions — up to by 40 — 68 %.

The issue of biotechnological agents for ammonia emissions reduction is presented
also by foreign authors since 1990 when the measuring procedures were improved and
allowed to carry — out long-time measurements in stables and residual biomass landfills. For
ammonia emissions the frequently mentioned was De-Odorase (AMON, M. et al, 1995) or
Yucca schidigera (KEMME, P. A. JONGLOED, A. W.; DELLAERT and F.
KROLKRAMER. 1993).

By verification in practice was confirmed (NAVAROVA 2001) its declared activity
and effectiveness by utilisation in our country and abroad — e.g. in Austria, Denmark, Sweden,
for dairy cows, saws, pigs fattening, calves and hens (GLORSLEV 1992; JELINEK et al.
2001; SCHERNER 1993). But even at the farms operations optimisation — multifunctional for
profit in animal and consequently also crop production within the only application program
input as informed by our and Austrian farmers.

This agent is able to decompose the cellulose structure of crust on cattle slurry surface
and to liquidate it sufficiently by excited microbial activity. It is also able to crush sediments
in the pig slurry containers and to provide possibility of their evacuation from storage
containers.

The experiences acquired and published by farmers in Denmark (GLORSLEV 1992;
GLORSLEV 1993) where besides generally presented emissions reduction from the stables
they also found out increased feed conversion for heifers and sows and in addition also
improvement of conception after 1st insemination.
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Significant and in the main substantiality bearing effect is the ammonia emissions
reduction as well as some so called greenhouse gases from the animal production (but also
from other bio-technologies producing odour catabolits). Currently was repeatedly verified in
sufficient wide extend (HUTTERER 1992; JELINEK et al. 2001a; JELINEK et al. 2001b;
NOVAK et al. 2003) its important effect on odour decayed gases production reduction
generating spontaneously from the excrement matter, i. e. slurry and other classical farmyard
manure including so called litter etc. Further also for cleaning and desodoration of stable and
appropriate drainage systems and sump space for excrements.

In some European countries and also in the Czech Republic was proved its strongly favourable
effect on digestive tract micro flora normalization mainly poly-gastric animals after theirs per oral
application in form of individual portioning (GLORSLEV 1992; GLORSLEV 1993; SCHERNER
1993). This effect resulted not only by significant improvement of digestive processes but also by
minimal gases generation in the digestive tract of housed animals and this by limitation of continual
production of methane and non-methane load of environment by animal production.

It acts favourably on development of stomach and intestinal microflora, males
digestion more effective in the small intestine and accelerate nutrition transfer into blood
circulation. All these aspects influence better nutrition condition of organism.

The Bio-Algeen G-40 contains amino-acids, peptides with short chain, organic acids,
minerals, uronic acids, anxines and vitamins. In stables and sow fattening plants of firm
Guazamara — Cuevas de Almanzora (Almeira-Spain) was after application of granulate
Biopolym FZ found out reduction of ammonia emissions for piglets by 60 %. Thus these are
able to feel better the aromatic matter of additional feeds through their highly developed scent
what increases amount of accepted feed. The ammonia content reduction by 60 % for
fattening pigs in stable significantly reduced occurrence of respiration decreases (SCHULZE
& HERMSEN GmbH, 2002).

In experiment conducted in Germany in the fattening halls with chicken broilers by
using of agent Biopolym FZT, applied into drinking water was found out average ammonia
emissions reduction by 40% (HORNIG et al. 1999 a).

The experiment carried out also in Germany in stables for chicken broilers fattening on
deep litter by company Storkower, Ltd. in 1998 and 1999 by using of agent Biopolym FZT
brought result of ammonia emissions reduction in average by 45 % and 49 % (HORNIG et al.
1999 b) what confirmed the result reached in Holland (GROOT KOERKAMP et al. 1998)
where was also measured the ammonia emissions reduction by 45 %.

Utilisation of Biopolym Granulate for pigs fattening conducted on farm Dubravica —
Croatia (TOFANT et al. 1999) with 420 pigs housed on partially grated floor in pens for 10
pigs brought in average 65 % reduction of ammonia emissions and 50 % reduction of pigs
mortality was found out in consequence of respiration diseases.

Similar agents stimulate positive microbial decomposition by multiplication and
growth of natural microbial tribe activity, present in the treated environment. There exist
agents on basis of selected natural materials (sea algae extracts, vegetable oils, etheric
components and some trace bio-stimulators) for systematic encourage of growth and
multiplication of positive natural microbial community complex from the native fitting of the
treated environment. Their effectiveness is different and often depends on method of their
application. Generally, these agents increase the slurry and treated litter fertilisation effects.

For pigs are suitable the agents AROMEX ME PLUS and ENVIRO PLUS, based on
combination of selected crop and etheric oils mixture absorbed on mineral carrier SiO;.
Etheric oils act as protective compound against mould, bacteria and some virus. The tri-
terpenoid saponines improve permeability of tissue systems and thus also nutrition absorption
— phosphorus and nitrogen. The saponines also take part in reduction of ammonia generation
by enzyme uerases activity inhibition.
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For poultry are determined agents BIOSTRONG 510 and also ENVIRO PLUS based
on combination of selected crop and etheric oils absorbed on mineral carrier SiO, The
essential oils stimulate production of saliva and stomach juice during feed reception and
improve feed conversion and weight daily increments. In broiler feeding was found out by the
MZLU Brno about 52 % of ammonia emissions reduction (KLECKER 2000) what was
confirmed also on co-operative farm MasSovice, farm Lukov where emissions reduction was
by 50 % (HOLUB et al., 2000). On farm Obfistvi of Agroservis Zlomice company was in a
half of the fattening cycle found out up to by 78% reduction of ammonia emissions
(TOLAREK et al., 1997). For turkeys fattening in Drahobudice the ammonia reduction was
by about 30 % (TOLAREK et al., 1999). What trials abroad concerns, after the agent
ENVIRO PLUS application in Széd (Hungary) by about 45 % and in Schwerin (Germany) by
about 10 % less nitrogen in poultry excrements. There also was found out by about 1 — 2 %
decreased mortality of fattening chicken broilers.

4.5. Results

By 2006 more than 80 authorized measurements of ammonia and greenhouse gases
emissions were carried-out. A number of tested additives have proved a positive effect on
abatement of greenhouse gases. An average reduction of methane by 10.9%, carbon dioxide
by 14.7%, hydrogen sulphide by 11.1% and ammonia by 20.6% were observed in the stables
of chicken broilers breeding. See the graph 1. An average reduction of methane by 28.1%,
carbon dioxide by 28.5%, hydrogen sulphide by 22.4% and ammonia by 24.0% were
observed in the stables of fattening pigs. See the graph 2.
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4.6. Discussion

Though an effectivity of many additives, intended for ammonia emissions reduction
are currently known, discussion is still being carried on (Amon et al, 1995, Kemme et al.,
1993). Presented results can contribute to the better knowledge of the ammonia emissions
reduction processes.

The conducted measurement has shown example of bio-technological agent utilisation
for ammonia emissions reduction. By comparison with foreign results is evident that these
agents realise conditions for application in Czech animal breeding. The achieved results of
measured agents were very good as atmosphere protection regards and are fully in compliance
with a need of ammonia emissions reduction by 20 % as requested by Gothenburg protocol.
Application and verification of this technology will be contribution of the Czech Republic
into list of reducing technologies (BAT) in framework of EU.

According to currently available information, annual operating costs for
biotechnological agents consumption are in the scope of 0.375 — 0.563 EUR.piece" for pigs
breeding and 0.019 EUR .piece" for poultry breeding.

4.7. Conclusion

Application and verification of bio-technological agents in livestock breeding will
enable to supplier in the Czech Republic to keep severe conditions of environmental laws on
atmosphere protection and integrated prevention. This technology is characterised by low
investment and operational costs compared with other reducing technologies used in stables.
The suggested and verified methodology for assessment of bio-technological agent effects
was necessary basis for expansion of that technology.
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5. Airionization in the stables of animal breeding

5.1. Introduction

Atmospheric ions (positive, negative, light, heavy) have been considered as an
interesting but not fundamentally significant component of the atmosphere. Nowadays, the
view on ions is changing. Global exploitation of natural sources together with accompanying
intensive and in many cases also aggressive anthropogenic impact on living environment have
affected not only their mutual rate but also reduced their occurrence in a ground floor
atmospheric layer. As a result, we are forced to be aware of their significance for nature and
living organisms. On the basis of series of experiments we know how ions influence living
organisms, we are able to detect them, we control their effective economic production and
thus there are no obstacles in their practical operational application. A controlled change of
the quantity of ions in the air has also caused a quality change of such modified environment.
This fact is commonly used in human medicine in a combat with diseases caused by “polluted
air”. In near future it is almost impossible to turn back the air condition within limits
acceptable from global aspect (with respect to the concentration of light ions). However, this
statement is not valid for closed space (e.g. stables) where this possibility exists. By entering
into this phase of solution, i.e. the application of intervene ionization in selected agricultural
objects (stables) will bring about the hope to farmers that in such an organized animal
breeding they will reduce remedy costs and will raise a growth potential and natality of
animals.

5.2. Biological efficiency of ion

Nowadays, the biological impact of light atmospheric ions, particularly negative ones
is unquestionable. Atmosphere with the high ion concentration of negative ions have retarding
even lethal impact on vitality and reproduction of organisms.

The most important effects of ion therapy:

a) Effect on a respiratory system — a higher concentration of light negative ions facilitates
respiration of higher organisms (inhaled air penetrates more deeply into sac alveolar
and so improve the penetration of received oxygen into a blood system)

b) Effect on a blood circulation — a long-term impact of the higher concentration of light
negative ions rises pH of the blood and quantity of albumins and reduces the level of
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serotonin. Further, the sedimentation falls significantly as well as the blood pressure,
and the leucocytes quantity is reduced in the peripheries of bloodstream.

c) Effect on endocrine glands — after the ion therapy the production of hormone of
thyroid glands, glucocorticoides and mineralocorticoides also rises. The maturity
process of gametes is fastened and the sex activity of male is stimulated. Changes in
the metabolism in distribution of sodium and potassium also occur.

d) Effect on central nervous system — the negative ions reduce the quantity of serotonin
which explains the tranquilizing effect.

e) Effect on body epidermis — the negative ions favourably influence the blood
circulation in epidermis and so reduce the surface body temperature (stress caused by
the high stable temperature). The ion therapy also contributes to lower vulnerability of
epidermis as well as organism to secondary infections.

The negative ions are optimal for ionization. The danger of their overdosing is unlikely. A
healthy organism is resistant to ions and therapeutic effects show their signs which are the
better, faster and more intensive, the serious failure of the function is. Furthermore, properly
applied ionization reduces dustiness of the environment in a stable. In this case it is necessary
to remind that dustiness and a microbial contamination of the air are mutually linked.
Increased dustiness generates a higher presence of microorganisms in the stable environment.
For microorganism, dust particles are then not only carrying substance, but also a source of
nutrients and a protection from a negative influence of environment.

5.3. Principle of ion formation

The process of ionization of gaseous fractions of air occurs constantly in free
atmosphere. Its principle and physical and physical-chemical course has been known in its
basis since the beginning of the last century. Air ionization is initiated by external energy
provided by radionuclide, cosmic radiation, hydro-mechanic energy, UV radiation, specific
chemical reaction, heat and electric energy (avalanche ionization). The ionization of gaseous
molecule is given by fast stadium course which comes after initiation (energy supply). The
first phase of ionization is a physical stadium followed by the physical-chemical stadium and
culminated in a chemical stadium. The ions so formed are not stable and by influence of
external environment are liable to several changes related to their size, mobility and
eventually they become recombinationaly extinct. Light air ions react with other molecules in
the environment and form bigger ionic aggregates or they are electro-precipitationaly on
deposit in aerosols or on dust particles. Of course, then they are loosing velocity, are liable to
gravitation and settle (they even might be electrostatically on deposit on counter charged
surfaces). The life spam of ions in the active state varies from one thousandth of a second to
several minutes. Nevertheless, a balanced ionic concentration is formed in the case of
presence of a permanent local source of ionizing energy in a locality. We can say that so
called “dynamic equilibrium of ions” is formed. Commonly the concentration of light ions is
expressed in aration” : n".

5.4. Principle of the ionizator

Electric high-voltage ionizing devices are used for ionization of air ions. The devices work on
the principle of a repeated multiplier of direct current voltage. Input voltage (alternate current)
230 V (50 kHz) is transformed up to 7 kV (alternate current) by a generator. The generator as
well as a source of direct current is adjusted in their construction in such a way that it is
possible to touch the emitter (source of ionizing radiation) with any body part without risk of
electric shock. The current which has flowed through a human body is up to 25 pA which is
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the lower value of current than that harming human health (a contact with the emitter causes
the same feelings like the contact with an electric fencer). Costs of energy consumed by the
ionizator operation are at the limit of identification. The producer states the consumption
about 1kWh per week which costs 3.50 CZK per week.

5.5. Installation of ionizing device

The generator of direct current voltage may be installed both in stable space and in other
space out of the stable. The second variant is more suitable in terms of lower air humidity and
lower dustiness. Isolated carrying wires (conductors) will be fixed indoors under the stable
ceiling. The conductors will be fastened with the help of isolators and spacing pulleys on the
enclosure walls. The conductors are coupled with the ionizator by connecting wire and two
connectors. The emitters cannot be installed under fans or ventilation channels. Before
connecting the generator into electric voltage it is necessary to check up the accuracy of
installation by an expert. The connection is realized only by an expert, e.g. electro-technician.

5.6. lonization effects

Effect of ionization is in the following areas:
a) Effect on reproduction capacity of animals
b) Effect on breeding economy
c) Effect on the quality of final product
d) Effect on microclimate in the stable space
e) Effect on microclimate according the stabling techniques (pig fattening)

a) Effect on reproduction capacity of animals

1. Calf rearing on milk diet

Zoo-technical indicator Unit Experiment| Control Index
(K=1.000)
Average values of total experiment
Increase of weight kg.head™.d” 0.630 0.620 1.016
Medicaments CZK.FD' 0.280 0.300 0.933
consumption
Calf mortality Number of FD per one 5266 3185 1.653
mortality
Note: FD....feed day — amount of days, when animals are fed
2. Sow with sucking piglets
Zoo-technical indicator Unit Experiment| Control Index
(K=1.000)

Piglets natality heads.litter' 11.07 10.61 1.043
New-born piglet mortality heads.litter”’ 0.74 0.67 1.104
Piglet mortality till weaning heads.litter' 1.20 1.21 0.992
Number of weaned piglets heads.litter” 9.14 8.74 1.046
Weight of weaned piglets kg.head™ 7.25 7.03 1.031
Medicaments consumption per| CZK.head” 3.23 4.25 0.760
weaned piglet
Medicaments consumption per Ssow CZK head™ 29.54 37.54 0.795
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Pig fattening

Zoo-technical indicator Unit Experiment Control Index
(K=1.000)
Number of monitored animals heads 1343 829 -
Fattening length days 126 126 1.000
Total number of fattening days FD 169218 104454 -
(FD)
Total increase in weight kg 123997 75054 -
Average increase in weight kg.heads™.d” 0.730 0.717 1.018
3. Broiler rabbit fattening
Zoo-technical indicator Unit Experiment| Control Index
(K=1.000)
Average increase in weight g.heads'.d” 36.32 35.04 1.037
Total mortality heads 39 46 0.848
Average weight of mortal animals kg 1.31 1.40 0.936
Feed consumption till mortality kg.heads™ 1.78 2.00 0.890
Feed consumption per lkg of kg 3.99 3.92 1.018
increase in weight

b) Effect on breeding economy

1. Calf rearing on milk diet

Zoo-technical indicator

Cost price of 1 kg of calf weight

40 CZK 50 CZK

Increase in weight:

Experiment = 43128 kg 27400 34250

Control  =42443 kg

Difference  + 685 kg
Medicaments consumption 2975 2975
Mortality (8.5 heads x 70kg = 595 kg) 23800 29750
Total benefit (CZK) 54175 66975
Average benefit per | FD 0.79 0.97
Average benefit per stay of an animal 59.25 72.75

2. Sow with sucking piglets

Zoo-technical indicator

Cost price of 1 kg of piglet weight

35 CZK 40 CZK 50 CZK

Piglets weaning: 55703.20 63660.80 79576.00
219.52heads x 7.25kg =1591.52 kg

Increase in weight 982.63 kg 34392.05 39305.20 49131.20
Medicaments consumption 3852.20 3852.20 3852.20
Total benefit 93947.45 106818.20 132559.70
Increased losses by mortality
37.24 heads x 7.25 kg = 269.99 kg -9449.65 -10799.60 -13499.50
Reduced benefit 84497.80 96018.60 119060.20
Average benefit per a stable place 1030.81 1170.96 1451.95
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3. Pig fattening

Zoo-technical indicator

Cost price of 1 kg of pig weight

30 CZK 35 CZK
Calculated increase in weight per year
(2.7 courses)
Increase in weight - experiment = 111020 kg 59310 69195

Increase in weight - control =109043 kg
Difference in increase in weight = 1977 kg

4. Broiler rabbit fattening

Zoo-technical indicator

Calculated price per 1 kg of weight

43 CZK

Increase in weight:
Experiment  143.07 kg 217.15
Control 138.02 kg
Difference  5.05 kg x 43 CZK
Mortality difference 7 heads x 100 700.00
Feed consumption by animals till mortality:
Experiment 69.3 kg 186.40
Control 91.6 kg
Difference 233 kg x 8 CZK
Benefit per one course 1103.50
Costs of higher feed consumption:
Experiment 570kg 80.00
Control 560kg
Difference 10kg x 8 CZK
Reduced benefit per one course 1015.50
Reduced benefit per one year (6 courses) 6093.00
Note: the area of nursery was exploited up to 30%
¢) Effect on the quality of final product
Tab. Effect of ionization on milk quality
Indicator cca 25 °C cca32°C

ionization without ioniz. index ionization without ioniz. index
microbiological qguality:
TNM (10°) 7.5 4425 0.169 6.5 23.5 0.280
CB (10%) 1.0 1.0 1.000 1.0 1.0 1.000
NSC (10%) 4825  54.0 0.894 41.75 48.5 0.860
TRM (10%) 1.0 1.0 1.000 1.0 1.0 1.00
PTM (10%) 1.0 1.0 1.000 1.0 1.0 1.000
Chemical analysis :
fat (g1 36.8 36.2 1.017 35.4 39.8 0.889
proteins (g1 30.5 30.6 0.997 30.2 30.0 1.007
lactose (%) 4.94 4.84 1.021 4.92 5.04 0.976
total DM (gl 1214 120.0 1.012 119.5 124.9 0.957
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TNM = total number of microorganisms, CB = number of coli — bacter, NSC = number of
somatic cells, TRM = thermophilic bacteria, PTM = psychrotropic bacteria, DM = dry matter

d) Effect on microclimate in the stable space

Categories of animals Effect on microclimate in the stable
(control = 100 %)
NH3 Dustiness
concentration Total dustiness Dustiness up to 4 um
Pig fattening 75.4 77.7 48.0
Broiler rabbit fattening 66.5 62.1 74.1
Dairy cows 60 - 82* - -
Cattle fattening 54.8 - -

¢) Effect on microclimate according the stabling techniques (pig fattening)

Stabling techniques Effect on stabling microclimate
(control = 100 %)

Pens - bedding 25-35

Slats 36-43

Deep bedding 15-18

Elimination of asimonia production by air ionization — stabling in pens
Graph 1

Emission
flow of NH3

{ gperpiece :
per day} 4 k_._/_k/‘/._/_,.——-'—"—’.'_‘

Live weight in kg

—+—ywithout ionizaton —"— Joniration
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Elimination of ammonia production by air ionization — slatted housing

Graph I
Emiszion
flow of NH3 | |
{ gperpiece |
per day)
‘ .__,.__—-——I"JJ_—. = :
—+—ywithout lonization —“ioniration
Elimination of ammonia production by air ionization — deep litter
Graph 3
Emiszion
flow of NH3
{ g perpiece
per day)}
Live weight in kg
—+—without ioniration —“ionizraton

Reduction of emission of ammonia and other gases

Type/category stabling technique annual NH; production (kg.head”.year") emission reduction
Reference application %
Cattle

dairy cows free —in boxes 11.20 7.19 -35.8
calves free-with bedding 5.07 3.14 -38.1
bulls/fattening free-in boxes 7.61 4.17 -45.2
bulls/fattening slats 9.81 5.69 -42.0
pigs/fattening bedding 2.68 2.11 -21.3
slats 2.50 1.54 -38.5
deep bedding 2.55 1.99 -22.0
cattle-heifer free-in boxes 10.51 6.43 -38.8
other gases: CO, -34.5
CH, -28.5
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Reduction of dust emission — fraction PM;,

Type/category of stabling techniques daily production PM,,
(mg/head/day) emission reduction
Reference application %
Cattle/dairy cow  production stable 207.1 157.2 -24.1
experiment A 209.2 156.6 -25.1
B 187.1 132.0 -29.4
C 179.8 129.6 -27.9
Cattle/bulls-fattening slatted housing 83.3 58.1 -30.2

5.6. Conclusion

Utilization of air ionization in the stables of livestock breeding has a positive effect not
only for ammonia and greenhouse gases emissions abatement, but also for reduction of dust
production. Investment costs for acquisition of relevant devices were approximately 50 000,-
CZK (a set including source of ionizing radiation and 200 m of wire with emitors). The set is
able to treat approximately 450 — 600 m” of stable area. Annual operational costs joined with
energy consumption were approximately 200, - CZK. This technology can be suggested and
utilized as a BAT in the stables of cattle breeding.
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