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Uvod

Introduction

vvvvvv

v celé historii Vyzkumného ustavu zeméde€lské techniky
v.v.i., kterd se datuje od 1. ledna 1951, pocitame-li i obdobi
jeho existence jako rozpoctové ¢i piispévkové organizace.
Vetejnou vyzkumnou instituci se stal od 1. ledna 2007 roz-
hodnutim zfizovatele t.j. ministerstva zemédélstvi CR,
v souladu se zdkonem ¢. 431/2005 Sb.

K podrobnéjsimu ohlédnuti za dosavadni ¢innosti tsta-
vu budeme mit pfilezitost k 1. lednu 2011. V tento den
s magickym datem uplyne 60 let védecko-vyzkumnych,
poradenskych a zpocatku i konstrukénich a zkuSebnich
aktivit nékolika generaci pracovniki ustavu.

Soucasny stav zaméfeni Cinnosti Gstavu, ekonomické
podminky i hlavni vysledky jsou obsazeny ve Vyro¢nich
zpravach za roky 2007-2009, které jsou zvefejnény na ustav-
ni internetovéadresewww.vuzt.cz i v rejstiiku v.v.i. na webu
MSMT CR a kazdy, koho zajimaji se s nimi miize seznamit.

Pouzijeme-li pro hodnoceni vyzkumnych vysledkt
VUZT, v.v.i. platnou ,,Metodiku* Rady vlady pro VaVal,
v roce 2009 ziskal vyzkumny tstav 6406,02 bodu t.j. 0 2033,42
bodi.vice nez v roce predchazejicim.

S ohledem na soucasny stav 60 pfepoctenych pracov-
nikt se jedna o velmi dobry vysledek. Nicméné toto hod-
noceni nebere v uvahu fadu konzultaci, pfednasek a jinych
poradenskych ¢innosti, servisnich ¢innosti pro ziizovatele
tzv. dalsi ¢innost i ekonomické aktivity oznac¢ené podle za-
kona o v.v.i. jako ¢innost jinou. Na zaméfeni hlavni ¢innosti
ustavu i celého védniho oboru zemédélska technika maji
vlivinazory ¢lentl Stalé pracovni skupiny, pro oblast zeme-
delské techniky, energetiky a staveb, kterd zahdjila svoji
&innost pfi VUZT, v.v.i. v roce 2009. Jeji slozeni je zvefejné-
no ve Vyroéni zpravé VUZT, v.v.i. za rok 2009.

Charakteristickym rysem uplynulého obdobi je obtizné
napliovani reformnich krokt v fizeni VaVal, zmény ve fi-
nancovani védy, vyzkumu a vzdélavani z vetejnych pro-
stiedkd, plizivy vliv ekonomické krize na tuto oblast, ne-
konéici diskuse o co se ma védni politika statu opirat, jak
prilakat zdjem soukromych instituci o financovani védec-
kovyzkumnych programd.

Jen dalsi 1éta ukdzou jak je vefejna vyzkumna instituce
naseho typu a velikosti schopna nabizet a fesit projekty a
vyzkumné zaméry naplitujici programy takovych poskyto-
vateld jakou jsou MZe, MSMT, MPO, TA CR a pod.

Za dosavadni pracovni vysledky patii uznani vSem pra-
covnikiim vyzkumného ustavu i spolupracujicim organiza-
cim, ktefi se na zvySovani technické a technologické urov-
n¢ zemédelstvi a pridruzenych obori podileji.

Zdenék Pastorek
Feditel

The year 2009 belongs to those, which have been more suc-
cessful in light of professional activities and economic results in
the whole period of existence of the Research Institute of Agricul-
tural Engineering (RIAE, p.r.i.) beginning since January 1,1951
with the inclusion of period, when the institute was a budget and
allowance organization. The institute became a public research
institution from January 1, 2007 by decision of founder, it means
the Ministry of Agriculture of the Czech Republic, and pursuant
to the Act No. 431/2005 Coll.

For more detailed recapitulation of existing activities in the
RIAE, p.r.i. we will have an opportunity on January 1, 2011. In
this important day for us it will pass 60 years from establishment
of our institute. This period was filled by research and advisory
activities of several generations of institute employees and at the
beginning of existence also by design and experimental work.

The present trend of institute activities, economic conditions
and also the most important results are included in the annual
reports concerning the period 2007-2009, which are published on
institute website www.vuzt.cz and as well in the record of public
research institutions on website of the Ministry of Education,
Youth and Sports of the Czech Republic.

If we use for an assessment of the RIAE, p.r.i. research results
the valid methodology of the Council of Government for Re-
search, Development and Innovation, then the RIAE, p.r.i. in
2009 obtained 6406,02 points in total and it is by 2033,42 points
more, than in previous year.

Taking into account the present staff, it means 60 employees
(full-time equivalent), then we can state, that the achieved result
is very good. Nevertheless, this assessment doesn't include a lot
of consultations, papers, other advisory activities, service work
for the founder and as well economic activities mentioned in the
Act on Public Research Institutions as so-called ,,other activi-
ties.” The scope of main activity of research institute as well the
discipline of agricultural engineering are also influenced by the
opinions of members of the Permanent Working Group for Agri-
cultural Engineering, Energetics and Civil Engineering Projects,
which started its activity at the RIAE, p.r.i. in 2009. The compo-
sition of this working group is published in the RIAE Annual
Report 2009.

The elapsed period is characterized by the difficulties in mee-
ting of reform steps in management of the programme ,,Research,
Development and Innovation®, changes in funding of science,
research and education from public funds, sneaking effect of eco-
nomic crisis on this sphere and endless discussions related to the
governmental politics in the area of science and financial support
of private institutions for research projects.

The future years will show, if a public research institution of
our type and size will be able to offer and solve research projects
and purposes, which can meet the programmes of such providers
as the Ministry of Agriculture, Ministry of Education, Youth and
Sports, Ministry of Industry and Trade, Technological Agency of
the Czech Republic etc.

The acknowledgement for the achieved working results be-
longs to all employees of our research institute and as well coo-
perating organizations, which take a share in an increase of
technical and technological level of agriculture and associ-
ated branches.
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Identifika¢ni udaje

Identifying data

Vyzkumny tstav zemédéelské techniky, v.v.i. byl zfizen
podle zakona ¢. 341/2005 Sb. o vetejnych vyzkumnych in-
stitucich Ministerstvem zemé&délstvi Ceské republiky
s u¢innosti od 1. ledna 2007. Ziizovaci listina VUZT, v.v.i.
¢j. 22972/2006 — 11000 ze dne 23.6.2006 je k nahlédnuti
v rejstiiku vetejnych vyzkumnych organizaci, vedeném
Ministerstvem Skolstvi, mladeze a télovychovy

(http://rvvi.msmt.cz) .

Identifikacni idaje: Vyzkumny Gstav zemédélské
techniky, v.v.i.

Drnovska 507
Praha 6 — Ruzyné
16101

Research Institute of Agricultural Engineering, p.r.i. was
established according to the Act No. 341/2005 Coll. on pu-
blic research institutions by the Ministry of Agriculture of
the Czech Republic with effectiveness from 1 January 2007.
The Deed of Establishment RIAE, p.r.i., reference number
22972/2006 — 11000 from 23 June 2006 is on view in register
of public research organizations conducted by the Minist-
ry of Education, Youth and Sports (http://rvvi.msmt.cz) .

Identifying data: Research Institute of Agricultural
Engineering, p.r.i.

Drnovska 507

Prague 6 — Ruzyné

16101

Czech Republic

Organy ustavu

Institute bodies

Reditel / Director

Ing. Zden¢k Pastorek, CSc., prof.h.c.

Rada instituce / Board of Institution

Ing. Zden&k Pastorek, CSc., prof.h.c. (VUZT, v.v.i.) — piedseda/ chairman
Ing. Petr Pliva, CSc. (VUZT, v.v.i.) — mistopfedseda / vice-chairman

prof. Ing. Radomir Adamovsky, DrSc. (TF CZU)

Mgr. Jan Lipavsky, CSc. (VURV, v.v.i.)

Ing. Jaroslav Kara, CSc. (VUZT, v.v.i.)

Dozor¢irada/Supervisory Board
Ing. Jifi Trnka (MZe) — piedseda/ chairman
Ing. Svétlana Nouzova (MZe) - mistopiedseda / vice-chairman

Ing. Frantisek Kust (MZe)

doc. Ing. Antonin Jelinek, CSc. (VUZT, v.v.i.)
Ing. Jiti Souéek, Ph.D. (VUZT, v.v.i.)



Organizace ustavu

Organization chart of institute

vEZt

Rada instituce Dozor¢i rada

Board of institution T Supervisory board

v

Reditel

Director

Odborné a oponentni rada
Expert and opponent board

Sekretariat feditele
Védecky sekretaf

Secretariat of director
Scientific secretary

A\ 4

Naméstek pro vyzkum
Research deputy

Ekonomicky naméstek
Economic deputy

Odbor technologickych systémi pro
produkéni zemeédélstvi

Technological systems for productive
agriculture division

Odbor energetiky a logistiky zemédélskych
technologickych systémii a vyuziti biomasy
k nepotravinaiskym acelim

Energy a logistic of technological systems

and biomass utilization for non-food

purposes division

Odbor ekonomiky zemé&dg€lskych
technologickych systémil

Economy of agricultural technological
systems division

Odbor ekologie zemédélskych
technologickych systému

Ecology of agricultural technological
systems division

Odbor vné&jsich a vnitfnich
sluzeb

External and internal services
division




Organizacni utvary a jejich ¢innost

Organizational units and their activities

Sekretariat Feditele
Secretariat of Director

Napli ¢innosti

Zajistovani organizacnich a administrativnich ukolt
feditele, naméstka feditele pro vyzkum, védeckého
sekretafe

Koordinace vyzkumné ¢innosti tstavu, vedeni
agendy spojené s vyzkumnymi projekty v¢. smluv,
financovani projekti

Organizace oponentnich fizeni vyzkumnych
periodickych a zaveére¢nych zprav

Zajistovani prezentace ustavu a jeho odborného
zaméfeni v zahrani¢nich adresafich a katalozich
Zajistovani zahrani¢nich sluzebnich cest pracovniki
Ustavu

Organizac¢ni zajisténi veletrhu zeméd¢lské techniky
TECHAGRO

Zpracovani periodickych rocenek o ¢innosti ustavu
a vyrocnich zprav

Administrativni zaji$téni ¢innosti RI (Rada instituce)
VUZT, v.v.i. a DR (Dozor¢i rada) VUZT, v.v.i.
Archivace dokumenti

Spoluprace s tuzemskymi i zahrani¢nimi subjekty
(University, instituce, profesni organizace CEE
AgEng, ENGAGE, ...)

Scope of activity

Assurance of organizational and administrative
tasks for director, deputy director for research
and scientific secretary

Coordination of research activity, current agenda
connected with research projects including
contracts and project financing

Organization of opposition procedures of periodic
research and final reports

Assurance of RIAE presentation and its
professional specialization in foreign directories
and catalogues

Assurance of business journeys in abroad for
institute employees

Organizational assurance of the Fair of Agricultural
Engineering TECHAGRO

Elaboration of periodic yearbooks about institute
activities and annual reports

Administrative assurance of BI activity

(Board of Institute) RIAE, p.r.i. and SB
(Supervisory Board) RIAE, p.r.i.

Archiving of documents

Cooperation with national and also foreign subjects
(universities, professional organizations, CEE AgEng,
ENGAGE, .. .)

Ing. Zdenék Pastorek, CSc., prof.h.c.

zdenek.pastorek@vuzt.cz

Ing. Otakar Syrovy, CSc.

otakar.syrovy@vuzt.cz

Ing. Antonin Machalek, CSc.

antonin.machalek@vuzt.cz

Blanka Stehlikova blanka.stehlikova@vuzt.cz
Odbor technologickych systémii pro produkcni zemédeélstvi
Division of Technological Systems for Productive Agriculture
Doc. Ing. Jifi Vegricht, CSc.
Tel.:+420233 022 281
e-mail: jiri.vegricht@vuzt.cz
Naplii innosti Scope of activity

Materialova a energeticka naro¢nost variantné fese-
nych systémt hospodateni na pidé a chovu hospo-
darskych zvitat a jejich optimalizace aplikaci vysled-
ki cilené orientovaného vyzkumu a novych technic-
kych systému

10

Material and energy intensity of variantly solved
systems of soil management and farm animal
breeding and their optimalization by application of
targeted research results and new technological
systems




Zvyseni kvality zeméd¢elskych produktt a jejich
bezpecnosti vyuzitim systémi ¢idel, ak¢nich ¢lent

a automatického sbéru dat. Vyuziti téchto systémi
pro fizeni vyrobniho procesu v redlném case, kontro-
ly kvality vyrobniho procesu na kritickych mistech

a zpracovani dokumentace o pribéhu vyrobniho
procesu

Vztah technickych systémi pro chov hospodar-
skych zvitat a jejich vlivu na produkéni prostiedi,
welfare, zdravotni stav a uzitkovost

Vliv modernich technickych systémi a vyrobnich
technologii produkéniho i ekologického hospodateni
na zivotni prostedi

Odezva chovanych hospodaiskych zvitat na variant-
né fesené systémy jejich chovu a jejich parametry.
Ptizpisobeni technickych systémii pozadavkim a
potiebam chovanych zvitat s vyuzitim vysledkt
provedenych vyzkumnych praci

Hospodafteni v krajin€ v podminkach trvale udrzitel-
ného rozvoje

Péce o puidu v podminkach multifunkéniho zeméd¢l-
stvi (rozvoj funkci: produkénich, mimoprodukénich,
ekologickych, socialnich, kulturnich a rekreativnich),
adaptace technologickych systému

Ekologicky a ekonomicky pfijatelné hospodafeni na
pudach ohrozenych erozi

Péce o pudu a porosty plodin s cilem snizit riziko
vyskytu rezidui pesticidii v potravinach a krmivech
Hospodateni na ptid€ s ptiznivym dopadem na kraji-
nu ve venkovskych oblastech

Péce o estetickou stranku krajiny v podminkach
intenzivni zeméd¢lské produkce

Vytvareni zon klidu v intenzivn€ vyuzivané zeméd¢l-
ské krajiné

Systém péce o pudu a krajinu v LFA oblastech
Vytvareni alternativnich moznosti zaméstnani pro
obyvatele venkova pii péci o krajinu

Vyuziti a udrzba ptd uvedenych do klidu
Kwvantitativni a kvalitativni snizovani ztrat pti sklizni

a skladovani potravinatskych zrnin, adaptace
technologickych postupi

Vytvareni alternativnich moznosti vyuziti nadproduk-
ce zrnin napt. feseni specifik skladovani a oSetfovani
téchto zrnin pro vyrobu etanolu, vyuziti pro vyrobu
tepla a energii

Péce o pudu pii péstovani polnich plodin se zamére-
nim na optimalizaci vodniho rezimu a omezeni pidni
eroze

Optimalizace a snizovani chemické zatéze pudy

a pracovni postupy jejich aplikace v podminkach
trvale udrzitelného rozvoje

11

Increase of farm products quality and their safety
by utilization of sensor systems, actuating devices
and automatic data collection. Utilization of these
systems for the control of production process in
real time, control of production process quality on
critical points and processing of documentation
related to the course of production process

Relationship among technological systems for farm
animal breeding and their effect on productive
environment, welfare, health state and performance

Influence of modern technological systems and
production technologies destined for productive
and also ecological husbandry on the environment

Reaction of farm animals on variantly solved
systems of their breeding and their parameters.
Adaptation of technological systems to the
requirements and needs of bred animals with
utilization of results of performed research works

Landscape management under conditions of
sustainable development

Land care in conditions of multifunctional
agriculture (development of productive,
non-productive, ecological, social, cultural and
recreational functions), adaptation of
technological systems

Ecologically and economically acceptable
management on soils threatened by erosion

Care of soil and crop covers with the aim to
reduce a risk of pesticide residues occurrence
in foodstuffs and feedingstuffs

Soil management with favourable impact on
landscape in rural areas

Care of aesthetic aspects of landscape in conditions
of intensive agricultural production

Formation of quiet zones in intensively utilized
agricultural landscape

System of land and landscape care in less favoured
areas (LFA)

Formation of alternative possibilities of employment
for rural population at simultaneous land care

Utilization and maintenance of set-aside land

Quantitative and qualitative reduction of losses
originated during the harvest and storage of food
grains, adaptation of technological processes

Creation of alternative possibilities in relation to
utilization of grain overproduction, for example
tackling of storage specifics and treatment of these
grains for ethanol production or utilization for heat
and energy production

Care of land in the process of crop growing aimed at
optimalization of water regime and restriction of soil
erosion



Snizovani kontaminace pidy povrchovych
a podzemnich vod ze zeméd€lskych zdroji

Optimalizace a snizovani energetické naroc¢nosti
pracovnich postupti v rostlinné vyrobé

Systém zpracovani, skladovani a finalizace plodin
se zaméfenim na zvySovani bezpecnosti potravin,
udrzeni kvality, snizovani ztrat a omezeni
energetické naro¢nosti

Snizovani podilu odpadi pfi uprave a skladovani
plodin (brambor) a jejich G¢elné vyuziti Vyzkum

a vyvoj novych on-line metod a hodnoceni
nezadoucich rezidui zemédélskych produkt
béhem procesu péstovani, Upravy a skladovani

vzt

Optimalization and reduction of chemical soil burden
and working procedures at application of chemical
agents in conditions of sustainable development

Contamination decrease of soil, surface and
underground waters from agricultural sources

Optimalization and decrease of energy intensity in
crop production working processes

System of processing, storage and finalization of
agricultural crops aimed at increase of food safety,
quality maintenance, reduction of losses and
restriction of energy intensity

Decrease of waste share in process of crop treatment
and storage (potatoes) and their efficient utilization.
Research and development of new on-line methods

Pracovnici odboru / Division staff

and evaluation of undesirable residues of
agricultural products in the process of growing,
treatment and storage

Ing. Pavel Ambroz, CSc.

pavel.ambroz@vuzt.cz

Ing. Jiti Bradna, Ph.D.

jiri.bradna@vuzt.cz

Ing. Méria Fabianova

maria.fabianova@vuzt.cz

prof. Ing. Josef Huila, CSc.

josef.hula@vuzt.cz

Ing. Pavel Kovaricek, CSc.

pavel.kovaricek@vuzt.cz

Ing. Milan Kroulik, Ph.D.

kroulik@tf.czu.cz

Ing. Antonin Machalek, CSc.

antonin.machalek@vuzt.cz

Ing. Véclav Mayer, CSc.

vaclav.mayer@vuzt.cz

Ing. Petr Milacek

petr.milacek@vuzt.cz

Libuse Pastorkova

libuse.pastorkova@vuzt.cz

Ing. Jaroslav Skalicky, CSc.

jaroslav.skalicky@vuzt.cz

doc. Ing. Jifi Vegricht, CSc.

jiri.vegricht@vuzt.cz

Ing. Daniel Vejchar

daniel.vejchar@vuzt.cz

Marcela Vlaskova

marcela.vlaskova@vuzt.cz

Odbor energetiky a logistiky technologickych systémi a vyuZiti biomasy k nepotravinarskym uceliim
Division of Energy and Logistics of Technological Systems and Biomass Utilization for Non-food Purposes

Ing. Jaroslav Kéra, CSc.
Tel.: +420233 022 334
e-mail: jaroslav.kara@vuzt.cz

Napli ¢innosti

Vyuziti biomasy pro vyrobu tuhych a kapalnych
paliv, stanoveni technicko-ekonomickych
a kvalitativné-kvantitativnich parametr

Mg¢feni kvalitativnich vlastnosti biomasy, spalovaci

zkousky riznych vzorkut biopaliv i smésnych
alternativnich paliv

Scope of activity

Utilization of biomass for the production of solid
and liquid fuels, determination of technical,
economic, qualitative and quantitative parameters

Measurement o qualitative properties of biomass,
combustion tests of various biofuel samples and
mixed alternative fuels

Thermal-technical and emissive assessment of

Tepelné-technické a emisni posouzeni energetické-
ho vyuziti biomasy a tuhych biopaliv vyrobenych
najejibazi

Technologické procesy a vyrobni linky pro efektivni
zhodnoceni rostlinné biomasy
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energetic utilization of biomass and solid fuels
manufactured on its basis

Technological processes and production lines for
effective evaluation of plant biomass



Laboratorni ovétovani produkce bioplynu z riznych
substrati

Provozni ovétrovani bioplynovych stanic. Optimali-
zace provozu, sestaveni vstupnich davek, urceni
vhodnych aditiv a provozniho rezimu bioplynovych
stanic. Navrh komplexnich Gprav pro zvyseni
efektivnosti bioplynovych stanic

Energetické a surovinové vyuziti zemédélské pro-
dukce

Decentralizované zpracovani olejnin a stébelnin

Néavrh technologickych linek na vyrobu FAME
(bionafty)

Navrh technologickych linek na vyrobu pelet
a briket

Optimalizace technologie dopravnich a manipulac-
nich praci v zeméd¢lstvi, jejich energeticka a ekono-
micka naro¢nost, doprava a manipulace s biopalivy

Tvorba databaze dopravni a manipulacni techniky,
prakticky vyuzitelny expertni systém pro optimaliza-
ci dopravnich operaci, modelovani dopravniho pro-
cesu v zemédélském podniku a tvorbu novelizované
normativni zakladny spotifeby PHM v dopravné-
manipulacnich a polnich technologiich

Vyuziti zafeni a energetickych poli v zeméd¢élské
vyrobé

Fotosyntetické a fotopetiodické osvétlovaci sousta-
vy, desinfekce prostiedi UV zatenim

Ovérovani novych technologickych postupt, ope-
raci, pilotnich zafizeni a experimentalnich provozi

Pracovnici odboru / Division staff

Laboratory verification of biogas production from

various substrates

Operational testing of biogas plants. Optimalization

of operation, formation of input batches,

determination of suitable additives and operational
regime of biogas plants. Proposal of comprehensive
measures in order to increase the effectiveness of

biogas plants

Utilization of agricultural production from the
energetic and raw material point of view

Decentralized processing of oilseeds and culm crops

Proposal of technological lines for the FAME
production (biodiesel)

Proposal of technological lines for the production

of pellets and briquettes

Optimalization of transport and handling operations

technology in agriculture, their energetic and
economic intensity, transport and handling with
biofuels

Elaboration of transport and handling equipment
database, practically utilizable expert system

destined for optimalization of transport operations,

simulation of transport process in agricultural
enterprise and formation of amended normative
base of fuel and lubricants consumption at
transport-handling and field technologies

Utilization of radiation and energy fields in
agricultural production

Photosynthetic a photoperiodic illuminating
system, ambience disinfication by means of
ultraviolet radiation

Verification of new technological processes,

operations, pilot equipment and experimental
production units

Ing. David Andert, CSc.

david.andert@vuzt.cz

Vlastimil Bedfich

Ing. Dana Candova

Bc. Ilona Gerndtova

ilona.gerndtova@vuzt.cz

Ing. Irena Hanzlikova

irena.hanzlikova@vuzt.cz

Ing. Petr Hutla, CSc.

petr.hutla@vuzt.cz

Ing. Petr Jevi¢, CSc., prof.h.c.

petr.jevic@vuzt.cz

Ing. Jaroslav Kara, CSc.

jaroslav.kara@vuzt.cz

Ing. Karel Kubin

karel.kubin@yvuzt.cz

Pavla Mékotova

pavla.mekotova@vuzt.cz

Michal Novak

michal.novak@vuzt.cz

Ing. Radek Prazan

radek.prazan@vuzt.cz

Ing. Jiti Soucek, Ph.D.

jiri.soucek@vuzt.cz

Ing. Zdeiika Sediva

zdenka.sediva@vuzt.cz
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Odbor ekonomiky zemédélskych technologickych systému
Division of Economy of Agricultural Technological Systems
Ing. Zdenék Abrham, CSc.

Tel.: +420233 022 399

e-mail: zdenek.abrham@vuzt.cz

Napli ¢innosti Scope of activity
Vyzkum technickych a ekonomickych podminek Research of technical and economic conditions of
exploatace a inovace techniky v zemé&d&lstvi exploitation and innovation of farm machinery
— technické zabezpeceni zemédélstvi, potfeba — technical provision of agriculture, need and
a vyuziti stroj{i, provozni a investiéni ndklady, utilization of machines, operational and investment
dotacni podpora investic, navratnost investic costs, subsidies destined for investments, recovery

Vyzkum technologickych, ekonomickych a energetic- of investments

kych podminek produké&nich i mimoprodukénich Research of technological, economic and energetic
systémil v zemé&délském podniku - modelovani, conditions of productive and non-productive
doporucené technologické systémy, naklady, ekono- systems in agricultural enterprise - simulation, re-
mické piinosy, dotace, vliv na ekonomiku podniku commended technological systems, costs, economic

Vy{zkum technologickgch a ekonomickych podminek benefits, subsidies, influence on enterprise economy

vyuziti péstované i odpadni biomasy ze zemédélské
vyroby — modelovani, doporuc¢ené technologické
linky a jejich ekonomika

Research of technological and economic conditions
for utilization of grown and waste biomass from
agricultural production — simulation, recommended
Transfer novych vysledkid vyzkumu do praxe technological lines and their economy

s vyuzitim technologie internetu — tvorba
informaénich poradenskych a expertni systémd pro
podporu rozhodovani v oblasti zemé&délské techniky
a zem&délskych technologickych systému

Transfer of new research results into practice

with utilization of internet technology — formation of
information advisory and expert systems for support
of decision-making in the sphere of agricultural
Poradenstvi — pfirucky pro praxi, metodiky, engineering and agricultural technological systems

konzultace, seminate a Skoleni Consultancy — manuals for pro practice,

methodologies, consultations, workshops
and trainings

Pracovnici odboru / Division staff

Ing. Zden¢k Abrham, CSc. zdenek.abrham@vuzt.cz
Milan Herout milan.herout@vuzt.cz

Ing. Marie Kovarova marie.kovarova@vuzt.cz
Ing. Oldtich Muzik oldrich.muzik@vuzt.cz
Ing. Jiti Richter jiri.richter@vuzt.cz
Vladimir Scheufler vladimir.scheufler@vuzt.cz

Odbor ekologie zemédélskych technologickych systému
Division of Ecology of Agricultural Technological Systems
doc. Ing. Antonin Jelinek, CSc.

Tel.: +420233 022 398

e-mail: antonin.jelinek@vuzt.cz

Niplii éinnosti Scope of activity
Vyzkum problematik souvisejicich s vlivem zemédél- Research of problems relating to the effect of
ské ¢innosti na zivotni prosttedi — zatéz ovzdusi agricultural activity on the environment —
emisemi amoniaku, sklenikovych plynt, pachi a athmospheric burden by emissions of ammonia,
prachu greenhouse gases, odours and dust
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Navrhy a ovéfovani novych technologii uplatiiujici
v zemédélstvi prvky nanotechnologii i technologii
vhodnych pro udrzitelné hospodateni v krajiné
Ovétovani zpisobl vyuziti vhodné zemédelské
techniky pro obnovu historické krajiny a zpracovani
biologicky rozlozitelnych odpadii ze zemédélské
¢innosti nebo udrzby krajiny

Piimé uplatnéni vystupt z feSeni jednotlivych
problematik pfi tvorbé zakond, nafizeni vlady nebo
resortnich vyhlasek

Poradenska ¢innost pro oblasti znec¢istovani
ovzdusi, BAT-technik, zpracovani BRO, zlepseni
zemeédélské Cinnosti v kulturni krajiné
Autorizovana méteni emisi plynt a pachu
(osvédceni)

Pracovnici odboru jsou Odborné Zptisobilou

Osobou ( OZ0) v ramci zakona o integrované
prevenci ( IPPC)

Pracovnici odboru / Division staff

Proposals and verification of new technologies
applying in agriculture the element of
nanotechnologies as well technologies suitable
for sustainable husbandry in landscape

Verification of methods serving to an utilization

of suitable agricultural machinery for renewal of
historic countryside and processing of biologically
degradable waste originating from agricultural
activity, or maintenance of countryside

Direct application of outputs resulting from solution
of particular problems originated in process of
formation laws, decrees of government or
departmental ordinances

Advisory activity for the spheres of air pollution,
Best Available Technique (BAT), BRO processing
and improvement of agricultural activity in cultural
landscape

Authorized measurement of gas and odour
emissions (certficate)

Employees of division are ,,Competent person (CP)
within the Act on integrated prevention (IPPC)

Zdengk Cejka

zdenek.cejka@vuzt.cz

Ing. Miroslav Ce$piva

miroslav.cespiva@yvuzt.cz

Ing. Martin Dédina, Ph.D.

martin.dedina@vuzt.cz

Zuzana Funkova

doc. Ing. Antonin Jelinek, CSc.

antonin.jelinek@vuzt.cz

Ing. Méria Kollarova, Ph.D.

maria.kollarova@vuzt.cz

Mgr. Karolina MareSova

karolina.maresova@vuzt.cz

Ing. Barbora Petrackova

barbora.petrackova@vuzt.cz

Ing. Petr Pliva, CSc.

petr.pliva@vuzt.cz

Ing. Amitava Roy

amitava.roy@vuzt.cz

Bc. Gabriela Sedivcova

gabriela.sedivcova@vuzt.cz

Dana Tomanova

dana.tomanova@vuzt.cz

Ing. Petra Zabloudilova

petra.zabloudilova@vuzt.cz

Odbor vnéjsich a vnitimich sluZeb
Division of External and Internal Services
Mgr. Vojtéch Smejkal

Tel.: +420233 022 490

e-mail: vojtech.smejkal@vuzt.cz

Napli ¢innosti

Ekonomické a provozni sluzby
Personalni agenda

Dokumentarni a prekladatelské sluzby, knihovna,
informace

Reprografické sluzby
Edi¢ni ¢innost tistavu
Spréava pocitacové sit€ a informaci

Zpracovani elektronickych statistickych vykazl
védy a vyzkumu— CEZ, RIV
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Scope of activity

Economic and internal services
Personal agenda

Documentary and translation services, library,
information

Reprographic services
Editorial work of institute
Administration of computer network and information

Processing of electronic statistical statements of
science and research— CEZ, RIV



Pracovnici odboru / Division staff
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Ing. Jifi Bradna

FrantiSek Bukvicka

Libuse Funkova

libuse.funkova@vuzt.cz

Jana Hejnicova

jana.hejnicova@vuzt.cz

Ing. Josef Hlinka

josef.hlinka@vuzt.cz

Jan Kara

jan.kara@vuzt.cz

Hana Kuthanova

hana.kuthanova@vuzt.cz

Alena Novakova

alena.novakova@vuzt.cz

Lubos Pospisil

Zdena Pfindova

zdena.prindova@vuzt.cz

Mgr. Vojtéch Smejkal

vojtech.smejkal@vuzt.cz

Ing. Tomés Sturc

tomas.sturc@vuzt.cz

Maria Vanova

maria.vanova@vuzt.cz

Jaroslav Vesely

Darina Schmidova

Hlavni ¢innost

Main activity

Predmétem hlavni ¢innosti je zakladni a aplikovany vy-
zkum a vyvoj v oborech zeméd¢€lska technika, technologie,
energetika a vystavba a v hrani¢nich védnich oborech zivé
anezivé pfirody k témto obortim se vdzajicich, zejména ve
védach zemédelskych, technickych, ekonomickych a eko-
logickych, zaméfeny na feSeni problémua zemedélstvi, ven-
kova a komunalni sféry, v¢etné:

- ucasti v mezinarodnich a narodnich centrech

vyzkumu a vyvoje

- védecké, odborné a pedagogické spoluprace

- oveéfovani a prenosu vysledkll vyzkumu a vyvoje do

praxe, poradenské ¢innosti a zavadéni novych techno-
logii

- expertni ¢innosti v oblasti technické a technologické

pravni ochrany

Vyzkumny tstav zemédélské techniky, v.v.i. fesil v roce
2009 nasledujici typy vyzkumnych kol financovanych
z prostiedkl zadavatelti projekti:

- vyzkumné projekty MZe (celkem 16 projekti, z toho u

10 projektti je VUZT, v.v.i., piijemcem-koordinatorem, u
6 projekti piijemcem),

- vyzkumny projekt MSMT (celkem 2 projekty, u 1. pro
jektu je nositelem-koordinatorem VUKOZ, v.v.i., u dru
hého projektu je nositelem-koordinatorrem Ustav expe
rimentalni botaniky AV CR, v.v.i.. VUZT, v.v.i. se na obou
projektech podili jako nositel),

- vyzkumny projekt MZP (celkem 1 projekt, VUZT, v.v.i.
je jeho nositelem- koordinatorem)

- vyzkumny zamér MZe (celkem 1 vyzkumny zamér),

- mezinarodni projekty EU (celkem 2 projekty).
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Subjects of main activity are basic and applied research
and development in the spheres of agricultural enginee-
ring, technology, energy industry and building and also in
boundary science disciplines of animated and lifeless na-
ture, which are relating to these branches. It means especi-
ally agricultural, technical, economic and environmental
sciences. Research and development are also aimed at so-
lution of problems in agriculture, rural areas and municipal
sphere including:

- participation in international and national centres of

research and development

- scientific, professional and pedagogic cooperation

- verification and transfer of research and development

results into practice, advisory activities and implemen
tation of new technologies

- expert activity in the field of technical and technologi-

cal legal protection

Research Institute of Agricultural Engineering, p.r.i. has
been solving in 2009 the following types of research pro-
jects financed by project submitters:

- research projects of the Ministry of Agriculture (in total
16 projects, in case of 10 projects the RIAE, p.r.i. ist
ecipient-coordinator, and at 6 projects recipient),

- research project of the Ministry of Education, Youth
and Sports (in total 2 projects, at the first project the
bearer-coordinator is Research Institute for Landscape
and Ornamental Gardening, p.r.i., at the second project
the bearer-coordinator is Institute of Experimental Bo-
tany of Academy of Science of the Czech Republic, p.r.i..
RIAE, p.r.i. participates in both of projects as a bearer),

- research project of the Ministry of Environment (in to-
tal 1 project, RIAE, p.r.i. is its bearer- coordinator)

- research purpose of the Ministry of Agriculture (in to-
tal 1 research purpose),

- international projects of the European Union (in total 2
projects).



Vyzkumné projekty Ministerstva zemédélstvi CR— NAZV
Research projects of the NAZYV Czech Ministry of Agriculture

Ident. kéd NAZV
Ident. code NAZV

Nazev projektu
Title of project

Regitel
Author

1G58053

Vyzkum uziti separované hovézi kejdy jako plastického organického
steliva ve stajovych prostorach pro skot pii biotechnologické
optimalizaci podminek ,,welfare" (NPV)

Research in utilization of separated cattle slurry as a plastic organic
litter in stables for cattle at bio-technological optimization of welfare
conditions

doc. Ing. A. Jelinek,
CSec.

1G58055

Obhospodarovani travnich porostt a udrzba krajiny v podminkach
svazitych chranénych krajinnych oblasti a horskych oblasti LFA
Management of grassland and landscape maintenance under
conditions of sloping protected landscape regions and mountain
regions LFA

Ing. Z. Pastorek,
CSc. prof. h. c.

QG60083

Konkurenceschopnost bioenergetickych produktd
Competitiveness of hioenergy products

Ing. J. Soucek,
Ph.D.

QG60093

Hospodafteni na pudé v horskych a podhorskych oblastech se zietelem
na trvalé travni porosty

Farming on land in mountain and foothill region with regard to
permanent grassland

Ing. D. Andert, CSc.

QH72134

Vyzkum zakladnich environmentalnich aspektt v chovech
hospodaiskych zvifat z hlediska sklenikovych plynt, pachu, prachu a
hluku, podporujicich welfare zvitat a tvorbu BAT

Research in fundamental environmental aspects regarding livestock
breeding from a view of greenhouse gases, odour, dust and noise
supporting animals welfare and BAT development

doc. Ing. A. Jelinek,
CSec.

QHS81200

Optimalizace vodniho rezimu v krajiné a zvySeni reten¢ni schopnosti
krajiny uplatnénim kompostu z biologicky rozlozitelnych odpadt na
orné pudé i trvalych travnich porostech

Optimization of water regime in landscape and increasing of its
retention ability through application of compost from biologically
degradable waste on arable land and permanent grassland

Ing. P. Pliva, CSec.

QHS82191

Optimalizace davkovani a zapraveni organické hmoty do pudy s cilem
omezit povrchovy odtok vody pfi intenzivnich destovych srazkach
Optimization of batching and placement of organic matter into soil
with aim to limit the surface water runoff during intensive rainfall

Ing. P. Kovaricek,
CSc.

QHS81195

Nové technologické systémy pro hospodarné vyuziti bioplynu
New technological systems for effective utilization of biogas

Ing. J. Kara, CSc.

QHSg2283

Vyzkum interakce mezi vodou, ptidou a prostfedim z hlediska
hospodafeni se statkovymi hnojivy v trvale udrzitelném zemeédeélstvi.
(koordinator VURV, v.v.i.)

Study on interaction between water, soil and environment from the
point of view of manure management in sustainable agriculture

doc. Ing. J.
Vegricht, CSc.

QH91260

Vyzkum a hodnoceni interakci systému ¢lovék — zvife — robot v chovu
dojnic se zaméfenim na zlepSeni efektivnosti systému a welfare dojnic
Research and evaluation of interactions in system man — animal -
robot in dairy cattle breeding aimed at improvement of system
effectiveness and dairy cattle welfare

Ing. A. Machalek,
CSc.

QH92105

Technologie fizeného pohybu stroji po pozemcich vedouci k omezeni
degradace pudy a zvyseni efektivity hospodateni

Proposal and evaluation of controlled traffic farming technologies as
a base of soil degradation reduction and increase of agricultural
production effectiveness

prof. Ing. J. Hilla,
CSc.

QH92251

Stanoveni kritérii pro welfare v odchovu telat se zaméfenim na
zlepSeni podminek chovného prostiedi v obdobi extrémnich
venkovnich teplot ve variantnich systémech ustajeni
Determination of criteria for welfare in calf rearing with a view to
improvement conditions of breeding space during extreme outside
temperatures in variant housing systems.

doc. Ing. J.
Vegricht, CSec.
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Vyuziti vybranych nanotechnologii pro navrhy a ovéfeni nejlepsich

QH92195 dostupnych technik (BAT) v zemédélské Cinnosti doc. Ing. A. Jelinek,
Utilization of selected nanotechnologies for design and verification of [CSc.
the best available techniques (BAT) in agricultural activities
Bilance dusiku pii organickém a mineralnim hnojeni s vyuzitim

QH91081 novych hodnpt stano.venych.r_nodermml analytlckyml_ r_netodam.l . Ing. P. Pliva, CSc.
Balance of nitrogen in conditions of manure and fertilizer application
using new data determined by modern analytical methods

QI91C199 Opqulhzgce technologie fjaremnlho. vermikompostovani Ing. P. Pliva, CSc.
Optimization of farm vermicomposting technology

QI92A143 Olejny len (Linum usitatissimum L.) pro vicestranné uziti sek
Linseed for dual utilization th' J. Soucek,
Ing. P. Smirous, CSc. koordinator (Agritec Plant Research s.r.0.) Ph.D.

Vyzkumny zamér MZe / Research project of the Ministry of Agriculture
Ident.kéd MZe Nazev projektu Resitel
Ident. code MZE Title of project Author

VZ
MZE0002703102

Vyzkum novych poznatkli védniho oboru zeméd¢€lské technologie a
technika a aplikace inovaci oboru do zemédélstvi Ceské republiky
Research of new knowledge of scientific branch agricultural

Ing. Z. Pastorek,

technologies and engineering and the branch innovation application CSc. prof. h. c.
to the Czech agriculture
Vyzkumny projekt MSMT / Research project of the MSMT
Ident.kéd MSMT | Nazev projektu Resitel
Ident.code Title of project Author

2B06131 Nepotravinaiské vyuziti biomasy(nositel-koordinator VUKOZ)
Non-food utilization of biomass Ing. P. Hutla, CSc.
2B08058 Efektivni vyuziti energetickych rostlin pro rekultivaci a asanaci
devastovanych oblasti (nositel UEB AVCR, v.v.i.) Ing. J. Kéra, CSc.
Utilization of energy plants for phytoremediation
Vyzkumny projekt MZP / Research project of the MZP
Ident.kéd MZP Nazev projektu Resitel
Ident. code Title of project Author
SP/3g1/180/07 Vyvoj kompozitniho fytopaliva na bazi energetickych rostlin

Development of composite energy crops — based phytofuel

Ing. D. Andert, CSc.

Mezinarodni zakazky / International contracts

EU Best Available Techniques for European Intensive Livestock

BAT-SUPPORT | Farming-Support for the implementation of the IPPC Directive Ing. M. Dédina,
Contract (BATT-SUPPORT) Ph.D.

No. 044292

EU European Biogas Initiative to improve the yield of agricultural biogas | Ing. Z. Pastorek,
AgroBiogas plants CSc. prof.h.c.
Proj. 019884 Ing. J. Kéra, CSc.
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Ekonomika tuhych biopaliv z travnich porostu

Pro vyuziti produkce z TTP v lokalnich tepelnych zdro-
jich (kotelny pro rodinné domky a malé farmy) je nutno
zpracovat produkci do formy briket nebo pelet. Naklady na
vyrobu briket (pelet) zavisi vyznamné na velikosti zpraco-
vaci linky. Pfimé naklady na vyrobu briket/pelet (bez rezie a
zisku) se u velkych linek pohybuji okolo 800 — 850 K& na 1
tunu (pfedpoklada se alesponn dvousménny provoz). U
malych peletovacich nebo briketovacich linek, vhodnych
pro dopliikovou vyrobu na zemédélskych farmach, je tteba
pocitat spise s vyssimi naklady cca 1100 K¢ na 1 tunu. Je to
vyrazng ovlivnéno niz§im vyuzitim linky. Vysledné naklady
na 1 tunu briket/pelet z TTP jsou uvedeny v tabulce 1.

Economy of Solid Biofuels Produced from Grass
Stands

In order to utilize the production from permanent
grasslands in local heat sources (boiler rooms for single
family houses and small farms), it is necessary to process
the obtained production into the form of briquettes or pel-
lets. The production costs of briquettes (pellets) depend to
a large extent on the size of processing line. The direct
costs for production of briquettes/pellets (without overhe-
ad costs and profit) are in case of large lines about 800 —
850 CZK/1 tonne (there is supposed two-shift operation at
least). At small pelleting or briquetting lines, suitable for
additional production in agricultural enterprises, it is ne-
cessary to calculate rather with higher costs, cca 1100 CZK/
1 tonne. It is considerably influenced by lower utilization of
line. The final costs per 1 tonne briquettes/pellets from per-
manent grasslands are mentioned in the table 1.

Tab. 1 Néklady na tvarovand biopaliva
Varianta 1 — Varianta 2 - Varianta 3 -
Meérna bez hnojeni prihnojovani kejdou | piihnojovani TMH
UKAZATEL jedn. mimo| LFA | LFA |mimo| LFA | LFA mimo| LFA | LFA
LFA |(ostatni)(horské)| LFA |(ostatni)|(horské) LFA |(ostatni)|(horské)
INaklady na 1 t sena Ket' | 870 -30 | -396 |1006| 235 -80 |1272| 561 272
INaklady na vyrobu briket/pelet
(drceni/Srotovani, lisovani) Ké.tt 1100 1100 1100
Vyrobni néklady briket/pelet celkem| K&.t™ | 1970 1070 704/ 2106] 1335 1020[2372] 1661 1372
Vyhtevnost briket/pelet MJ/kg 16 16 16
Naklady na 1 GJ K&.GJY 123 67 44 132 83 64| 148 104 86

Tab. 1 Costs of formed biofuels
Variant 1 - without |Variant 2 - additional Va? 1.ant ‘3 A addltl.onal
.. o fertilization by mineral
Unit of fertilization fertilization by slurry fertilizors
INDICATOR measure LFA LFA LFA
expectl LFA expectl LFA (others) LFA
LFA (others)(mqun_ LFA (others)(m(.)un_ LFA (others)(mqun_
tain) tain) tain)
Costs for 1 tonne of hay CZK.t*| 870 | -30 | -396 |1006| 235 | -80 | 1272 | 561 | 272
Production costs of
briquettes/pellets (crushing, CZK.t* 1100 1100 1100
Production costs of briquettes
pellets total CZK.t'] 19700 1070, 704 2106| 1335 1020 2372 1661 1372
Heating power of briquettes/pellets | MJ/kg 16 16 16
Costs per 1 GJ CZK.GJY| 123 67 441 132 83 64 148 104 86
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Porovnani vyslednych nakladi na vyrobu briket/ pelet
z energetického sena ve srovnani s cenou konkuren¢nich
paliv je uvedeno v grafu na obr. 1. Vzhledem k tomu, ze
porovnavana paliva se li§i vyhfevnosti, jsou zde porovna-
vany naklady a ceny na jednotku energie obsazené v pali-
vu.

vzt

Comparison of final costs for production of briquettes/
pellets from energy hay in comparison with price of compe-
titive fuels is mentioned in diagram on fig. 1. Because the
compared fuels have a different heating power, there are
compared the costs and prices per the unit of energy con-
tained in fuel.

[dBez hnojeni / Without fertilization ~ B PFihnojovani kejdou / Additional fertilization by slurry  CIPfihnojovani TMH / Additional fertilization by mineral fertlizers

200

8

8
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S
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&

Naklady na jednotku energie (KE/GJ) / Costs for energy unit (CZK/GJ)
=
8 8

mimo LFA / expect LFA LFA (ostatni) / LFA (others) LFA (horské) / LFA (mountain)

Obr. 1 Naklady na vyrobu briket/pelet ze sena na jednotku energie
Fig. 1 Production costs of hay briquettes/pellets per unit of energy
Pozn.: Vzhledem k moznosti porovnavani jsou ceny konkuren¢nich paliv uvedené jsou jako ceny u prodejci, bez

dopravy a DPH.

Note: In order to compare the prices, there are the prices of competitive fuels the same as the seller’s prices,

without transport and VAT

Kontakt
Ing. Zdenék Abrham, CSc.

20



Technologie Fizeného pohybu stroju po
pozemcich vedouci k omezeni degradace pidy
a zvySeni efektivity hospodareni

Vysledky hodnoceni vlivu piejezdil stroji na fyzikalni
vlastnosti ptidy a na ukazatele zpracovatelnosti piidy jsou
argumentem pro soustied’ovani jizd po pozemcich do vy-
mezenych stop, coz je principem technologie CTF (Con-
trolled Traffic Farming). Graf na obrazku 1 znazorfiuje pra-
béeh penetracniho odporu piidy v ornici po prejezdech vy-
konného kolového traktoru po orbé. Nejvetsi nartist pene-
tracniho odporu ptudy vyvolal prvni ptejezd ptdy, pii opa-
kovanych piejezdech ve stejné stopé se nartst penetracni-
ho odporu ptdy snizoval. Vyhodou opakovanych jizd ve
stejnych stopach je kromé eliminace nezadouciho zhutio-
vani pidy na produkéni plose mimo stopy pojezdovych
ustroji i snizeni valivého odporu pii soustfedéni piejezdt
do vymezenych stop

Technology of controlled machine movement
along the fields leading to a reduction of soil
degradation and increase of husbandry
effectiveness

The results of effect evaluation of machinery passages
on physical soil properties and on indicators of soil worka-
bility are an argument for concentration of machinery pass-
ages along the fields into defined permanent tracks, which
is the principle of CTF technology (Controlled Traffic Far-
ming). The diagram on the figure no. 1 shows the course of
penetration resistence of soil in topsoil after passages of
high-performance wheel tractor after ploughing. The grea-
test increase of penetration resistence of soil was caused
by the first soil passage, during the repeated passages in
the same track the penetration resistence of soil has been
reducing. The repeated passages in the same tracks are
advantageous not only due to elimination of undesirable
compaction of soil on productive area outside the tracks of
travel mechanisms, but also owing to a reduction of rolling-
resistence force at concentration of passages into defined
tracks.
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—l— 1 - ptejezd / passage
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Obr. 1  Penetracni odpor pudy po prejezdech traktorem New Holland T 7050

Fig. 1
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V zemédélském podniku nadstandardné vybaveném vy-
konnymi traktory, véetné traktort pasovych, stroji na zpra-
covani pudy a seti s velkym pracovnim zabérem, postiiko-
vaci a rozmetadly mineralnich hnojiv byla vypracovana in-
ventarizace prejezdu stroji po pude v obdobi snizené odol-
nosti pudy vuéi stlaovani, véetné grafického znazornéni
prejezdu.

Vysledek inventarizace prejezdl po ¢asti pozemku o vy-
méfe 1 ha v pracovnich operacich zpracovani pudy, seti a
oSetfovani porostt jarniho je¢mene v dob¢ vegetace (hno-
jeni mineralnimi hnojivy, aplikace pfipravkd na ochranu rost-
lin) je uveden v tabulce 1.

Tab. 1

In an agricultural enterprise, superstandardly equipped
by high-performance tractors, including crawlers, soil cul-
tivation and sowing machines with great working width,
sprinklers and spreaders of mineral fertilizers, there was
elaborated survey of machine passages along the soil in
period of reduced resistance of soil against compaction,
inclusive of graphic representation of passages.

The result of machinery passage survey along the part
of field with size of 1ha in the following working operati-
ons: soil cultivation, sowing and treatment of spring barley
stands in vegetation period (mineral fertilization, applicati-
on of plant protection preparations) is mentioned in the
table 1.

Plocha stop pojezdovych ustroji na 1 ha

po péti pracovnich operacich

Tab. 1

Track area of travel mechanisms on 1 ha

after five working operations

Pocet piejezdd / Passage number

Plocha / Area [m’]

Nepfejeto / not run-over

6674

Pfejeto 1x / run-over 1x

2798

Ptejeto 2x / run-over 2x

480

Pfejeto 3x / run-over 3x

47

Prejeto 4x / run-over 4x

1

Pfejeto 5x / run-over 5x

0

Kontakt
prof. Ing. Josef Hiila, CSc.
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Vyroba plastického steliva pro chov skotu

Vstupem do EU pievzala CR fadu zavazkii a smérnic, kte-
ré upravuji piistup a odpoveédnost vsech vyrobct k Zivot-
nimu prostfedi. Tento trend musi respektovat také zeméedel-
stvi jako celek, zvlasté pak zivocisna vyroba, ktera je z po-
hledu ochrany zivotniho prostedi nejvétsim znecist'ovate-
lem, zvlasté v oblasti ovzdusi a vod. Soucasné je v EU v
chovech hospodarskych zvitat vénovana velka pozornost
welfare zvitat.

Zaroven je pozadovano, aby se snizovaly vstupy energii
amaterialt. V zivoc€isné vyrobe, ktera je hlavnim znecisto-
vatelem zivotniho prostiedi v resortu zemédélstvi, je v sou-
casné dob¢ vénovana velka pozornost uplatnéni kejdy tak,
aby nebyla chapana pouze jako odpad, ale aby byla na-
sledné zhodnocena v dalsi zemédéelské Cinnosti.

Zpétné vyuziti exkrementl zvifat ve stajovych prosto-
rach jako podestylka je ovSem spojeno s rizikem mikrobial-
ni kontaminace prostfedi. Exkrementy zvifat mohou byt
nositelé patogennich mikroorganismuti a ptivodci riznych
onemocnéni bakterialniho, virového, plisiového nebo pa-
razitarniho pivodu. Vzit v iivahu toto riziko je zv1ast dile-
zité v chovech dojnic, kdy struky vemene dojnice jsou vy-
staveny pfimému kontaktu se separatem a moznost konta-
minace arozvoje onemocnéni je velmi vysoka. Tim nasled-
né vznika i mozZnost kontaminace produkt uréenych pro
lidskou spottebu — zejména mléka, pfipadné masa, s nega-
tivnim dopadem na hygienu a bezpe¢nost potravin.

Cilem projektu bylo podrobné popsat technologické kro-
ky tpravy separatu kejdy skotu, jejichz Géinnost byla v
dlouhodobém sledovani testovana a ovéfena, s cilem vy-
louceni nebo vyrazné redukce vyse uvedenych mikrobial-
nich a zoohygienickych rizik. Na zakladé€ zpracované analy-
zy mikrobiologickych a parazitologickych rizik pro separat
hovézi kejdy byly vybrany v chovech skotu nejcastéji se
vyskytujici mikroorganismy, které byly predmétem termic-
kého ptisobeni. Vzorky separované hovézi kejdy byly ode-
birany podle zpracované metodiky odbéru vzorkt. Mikro-
biologické vySetieni vzorkt separované kejdy bylo prova-
déno do 24 h po odbéru z koncovky separatoru a dale pfi-
blizné po sedmidennim a ¢trnactidennim termickém oSetie-
ni v laboratornich podminkéch v termostatu. Biotermicka
asanace vzorku byla zkouSena pii teplotach 50°C, 55°C,
60°C a 70°C. V tabulce 1 jsou uvedeny vysledky hodnot
KT]J (kolonie tvotici jednotku) v jednom gramu susiny.
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Production of plastic bedding for cattle breeding

By the entry into the European Union, the Czech Repub-
lic assumed a number of commitments and directives, which
regulate approach and responsibility of all manufacturers
to the environment. This trend must be also respected in
agriculture as a whole, especially in animal production,
which is in light of environmental protection the greatest
contaminator, particularly in respect to air and water produ-
ction. At the same time, there is paid great attention to the
animal welfare in the EU farm animal breeding.

There is also demanded a reduction of energy and mate-
rial inputs. In animal production, which is the main polluter
of environment in agriculture, there is paid at the present
time great attention to the use of slurry in such a manner,
when it isn’t considered only as a waste, but it can be
subsequently utilized in other agricultural activity.

The re-utilization of animal excrements in stable space as
a bedding is linked, however, with a risk of microbial conta-
mination of ambience. The animal excrements can be also
bearers of pathogenic microorganism and causal agents of
various diseases of viral, bacterial, mycelioid or parasitic
origin. It is crucial to take into account this risk, especially
in dairy cow breeding, when the udder teats of a dairy cow
are exposed to the direct contact with separate and a possi-
bility of contamination and development of disease is very
high. In such a way it originates subsequently also the
possibility of contamination of the products destined for
human consumption — especially milk, eventually meat, with
negative impact on hygiene and food safety.

The aim of this project was to describe in detail technolo-
gical steps related to the treatment of cattle slurry separate,
whose effectivity was tested and verified in long-term mo-
nitoring process, with the aim of elimination or conside-
rable reduction of above mentioned microbial and zoohygi-
enic risks. On the basis of elaborated analyse of microbio-
logical and parasitological risks for cattle slurry separate,
there were selected the most often occurring microorganis-
ms in cattle breedings, which have been the subject of ther-
mic treatment. The samples of separated cattle slurry were
taken according to the elaborated methodology of sam-
pling. Microbiological analyse of separated slurry samples
was carried out up to 24 hours after the withdrawal from
separator end piece and further after 7 days and 14 days
thermic treatment in laboratory conditions in thermostat.
Biothermic decontamination of samples was tested at tem-
peratures 50°C, 55°C, 60°C a 70°C. In table 1 there are men-
tioned the results of KTJ values (colonies producing an
unit) in one gram of dry matter.
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Tab. 1 Vysledky mikrobiologického vysetreni separované hovezi kejdy a tepelné upravené
separované hovezi kejdy [KTJ. g]

tepelna expozice °C 50°C 55°C 60°C 70°C
datum odbéru vzorku| 22.6. | 28.6. | 6.7. | 18.7. | 25.7. | 2.8. | 2.8. | 8.8. |16.8. | 17.8. | 23.8. | 31.8.
. . v ano
koliformni pfi 30°C_|, 5 4,85.10° 1,7.10° 2,5.10°
separovana kejda
. . v ano

koliformni p¥i 30°C 4.0.107 Pez ‘Pez pez <10 | <10 <10 | <10

tepel. odett. kejda nalezu nalezu | nalezu

koliformni pfi 45°C_ |5 ) |¢* 1,5.10° 2,1.10° 4,0.10°

separovana kejda

koliformni p¥i 45°C 1.5.10? Plez F’lez 15 <10 | <10 <10 | <10

tepel. oSetf. kejda nalezu nalezu

enterokoky bez bez 4,0.10° 6,0.10°

separovana kejda nalezu nalezu

enterokoky bez | bez bez bez <1102 <10 <10 | <10

tepel. o3etF. kejda nalezu|nalezu nalezu | nalezu ’

Clostridium spp. Plez 1.5.10° 2.4.10° 1.9.10*

separovani kejda  |"#'¢%U

Clostridium spp. 1,7.10%8.8.10° 3,4.10%(4,0.10° 8,0.1031,6.10* 2,6.10 70

tepel. oSetF. kejda

Salmonella spp. bez bez bez bez

separovani kejda nalezu nalezu nalezu nalezu

Salmonella spp. bez | bez bez | bez bez | bez bez | bez

tepel. oSett. kejda nalezu|nalezu nalezu | nalezu nalezu|nalezu nalezu|nalezu

plisné a kvasinky bez bez D 8105 5 4103

separovana kejda nalezu nalezu

plisné a kvasinky ',’lez 5,0.10° 3,0.10° ',’lez 70 | <10 10 ,1.10°

tepel. oSetf. kejda nalezu nalezu

CPM 1,7.10° 3,2.10* 1,3.10° 4,5.107

separovana kejda

CPM 4,3.10°|8,8.10° 4,0.10%1,0.10° 2,5.1092,7.10° 1,6.10%2,5.10°

tepel. oSetF. kejda

Na gbrézku 1 jsou uvedeny hodnoty koliformnich mikro- On the figure 1 there are mentioned the numbers of coli-
organismi, na obrazku 2 hodnoty .enterokoku v neoetiené form microorganisms, on the figure 2 there are mentioned
a tepeln€ oSetfené separované kejde. the numbers of enterococci in non-treated and heat-treated

separated slurry.
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Tab. 1 Results of microbiological examination of separated cattle slurry and heat-treated
separated cattle slurry [KTJ. g']

heat exposition °C

50°C

55°C

60°C

70°C

sampling date

22.6.

28.6.

6.7.

18.7.

25.7.

2.8.

2.8.

8.8.

16.8.

17.8.

23.8.

31.8.

coliform at 30°C

separated slurry

7,5.10*

4,85.10°

1,7.10*

2,5.10°

coliform at 30°C

heat-treated slurry

4,0.10°

not
found

not
found

not
found

<10

<10

<10

<10

coliform at 45°C

separated slurry

5,0.10*

1,5.10°

2,1.10*

4.0.10*

coliform at 45°C

heat-treated slurry

1.5.10°

not
found

not
found

15

<10

<10

<10

<10

enterococci

separated slurry

not
found

not
found

4.0.10*

6,0.10"

enterococci

heat-treted slurry

not
found

not
found

not
found

not
found

<1.102

<10

<10

<10

Clostridium spp.

separated slurry

not
found

1,5.10°

2,4.10°

1,9.10*

Clostridium spp.

heat-treated slurry

1,7.10°

8,8.10°

3,4.10°

4,0.10°

8,0.10?

1,6.10*

2,6.10°

70

Salmonella spp.

separated slurry

not
found

not
found

not
found

not
found

Salmonella spp.

heat-treated slurry

not
found

not
found

not
found

not
found

not
found

not
found

not
found

not
found

fungi and yeasts

separated slurry

not
found

not
found

2,8.10°

5,4.10°

fungi and yeasts

heat-treated slurry

not
found

5,0.10°

3,0.10°

not
found

70

<10

10

2,1.10°

CPM

separated slurry

1,7.10°

3,2.10*

1,3.10°

4.5.107

CPM

heat-treated slurry

4,3.10°

8,8.10°

4,0.10°

1,0.10°

2,5.10°

2,7.10°

1,6.10°

2,5.10°
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Obr. 1 Pocet koliformnich organizmit v neosetiené a tepelné osetiené separované kejdé
Fig. 1 Number of coliform organisms in non-treated and heat-treated separated slurry

Hodnoty enterokoku v neosetiené a tepelné oSetfené separované kejdé

Numbers of enterococci in non-treated and heat-treated separated slurry Otepelné pusobeni / heat
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Obr. 2 Pocet enterokokii v neoSetiené a tepelné osetiené separované kejde
Fig. 2 Number of enterococci in non-treated and heat-treated separated slurry

Stanovené mnozstvi indikatorovych mikroorganismt —
termotolerantnich koliformnich bakterii, enterokoki a nega-
tivni nalez salmonel vyhovuje mikrobiologickym kritériim
vyhlasky MZP CR &. 382/2001 o podminkach pouziti upra-
venych kalti na zemédelské pude. Jak je z graft patmé jiz pti
termickém oSetfenim 50°C, se hodnoty po¢tu mikroorga-
nizmu blizily nulovym hodnotam.
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Quantification of indicator microorganisms — thermoto-
lerant coliform bacteria, enterococci and negative finding
of salmonellas meet the microbiological criteria mentioned
in Ordinance of the Ministry of Environment of the Czech
Republic No. 382/2001 on conditions for using of treated
sewages on agricultural land. As evidenced from diagrams,
already during heat treatment at 50°C, the numbers of micro-
organisms were approaching to the zero values.



Vyroba plastického steliva

feni separatu pomoci fizeného kompostovaciho procesu,
nebot’ nejvyznamnéjsi podminkou spravné Cinnosti celé
technologie je, aby kazda castecka pfeméniovaného sepa-
ratu prosla termickou tipravou pii dostatecné dlouhé expo-
zici. Tuto podminku musi splnit dobfe pracujici pfekopavac
kompostu. Do technologické linky byl zvolen bubnovy,
traktorem tazeny prekopava¢ kompostu PEZZOLATO PRT-
2500. Piekopavac¢ kompostu ma $itku zabéru 2,5 m a vytvoii
hromadu o vysce 1,4 m. Pfekopava¢ kompostu byl doda-
tecné osazen specialnim zatizenim pro davkovani kapalin -
vody a biotechnologickych ptipravkil (obr. 3).

Production of plastic bedding

The most important technological step is thermic treat-
ment of separate by means of controlled composting pro-
cess, because the crucial condition of reliable operation of
this technology is ensure, that every particle of modified
separate passes through thermic treatment under suffici-
ently long exposition. This condition fullfils well-working
compost shoveller. As part of this technological line it was
selected a drum, tractor-drawn compost shoveller PEZZO-
LATO PRT-2500. It has the width of 2,5 m and can build a
pile of 1,4 m high. It was also additionally settled by special
equipment for dosage of liquids — water and biotechnolo-
gical preparations (fig. 3).

Obr. 3 Prekopdavac kompostu s davkovacim zarizenim
Fig. 3 Compost shoveller equipped by dosing device

Zatizeni je uzplsobeno tak, Ze je mozné ménit davku ka-
paliny a hlavni piivod kapaliny se okamzité zastavi se za-
stavenim pohybu pfekopavace bez zasahu obsluhy. Sepa-
rat kejdy je pfi naskladnéni do kompostovaci hromady smi-
chan s dal$imi surovinami tak, aby se v ni udrzela po dobu
alespon 10 dnti teplota v rozmezi 55°C az 70°C a v tomto
casovém intervalu se teplota alespon na 1 hodinu zvedla
na 70°C (pozadavek na hygienizaci plastického steliva).
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The mechanism is adapted in such a way, that it is possi-
ble to change the dosage of liquid and the main liquid line
stops immediately in the moment, when the movement of
shoveller stops without any intervention of operational
staff. The slurry separate is mixed in the course of putting
into compost pile with another raw materials in order to
maintain, for period of 10 days at least, the temperature
between 55°C and 70°C and in this time interval it is neces-
sary to rise the temperature for 1 hour at least on 70°C
(requirement for sanitation of plastic bedding).
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Obr. 4 Prubehy teplot v oSetrovanych zakldadkach pri pouziti biotechnologickych pripravki
Fig. 4 Courses of temperatures in treated stowings under using of biotechnological preparations

Vyzkum mikroklimatickych podminek v experimental-
nich stajovych prostorach

Po celé sledované obdobi 2006 — 2009 byly hodnoty emisi
v pokusné i referencni stdji vesmes velice podobné. Méte-
ni prokézaly vyraznéjsi pokles emisi amoniaku a metanu ve
staji s plastickym stelivem. Grafy naméfené koncentrace
NH, jsouna obr. 5 a obr. 6.

T R ST S . - -

Research of microclimatic conditions in experimental
stable space

In the whole monitoring period 2006 — 2009 there were
the emission values both in experimental and reference
stable mostly very similar. The measurement have shown
more considerable decrease of ammonia and methane emis-
sions in stable with plastic bedding. The diagrams of the
measured NH, concentrations are on fig. 5 and fig. 6.

T2

koncentrace amoniaki (miy.m™)
concentration of amm »nia (mg.m”

gl

- ey

Obr. 5 Koncentrace amoniaku ve stdji podestlané plastickym stelivem
Fig. 5 Ammonia concentration in stable with plastic bedding
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Koncentrace amoniaku farma Petrovice, staj dojnic - slamnata podestylka, 10. - 11. 6. 2009
Concentration of ammonia Farm Petrovice, dairy cow stable — strawy bedding
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Obr. 6 Koncentrace amoniaku ve stdaji se slamnatou podestylkou
Fig. 6 Ammonia concentration in stable with strawy bedding

Naobr.7 a ob¥.8 Jsou grafy koncentraci metanu v obou On fig.7 and 8 there are diagrams of methane concentra-
sledovanych stéjich. tions in both monitoring stables.

Koncentrace metanu farma Petrovice, staj dojnic - substrat, 5. - 6. 5. 2009
Concentration of methane Farm Petrovice, dairy cow stable — substrate
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Obr.7 Koncentrace metanu ve stdji podestlané plastickym stelivem
Fig. 7 Methane concentration in stable with plastic bedding
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Obr. 8 Koncentrace metanu ve stdaji se slamnatou podestylkou
Fig. 8 Methane concentration in stable with strawy bedding

Ekonomika vyroby plastického steliva

Ze sledovani ekonomickych udaji vyplyva, Ze cena za
jednu tunu pouzitelného separatu (371 K¢) je fadove srov-
natelnd s cenou slamy, ve vztahu k welfare je srovnatelna,
nebo lepsi, ve vztahu k ekonomice premény kejdy z chovu
skotu je vyrazné vyhodnéjsi, protoze je vyuZita nejen tuha
frakce kejdy, ale tekuta frakce je velmi vhodna jako zalivko-
va voda na louky a pastviny. Zjistény rozdil v cen¢ jedné
tuny plastického steliva 32,- K& v neprospéch produktu
s pouzitim biotechnologickych pfipravki je vyrovnan pod-
statnym zkracenim doby kompostovani a lepsi a bezpec-
néjsi hygienizaci.

Kvalita mléka

Tab. 2

Economy of plastic bedding production

It results from the monitoring of economic data, that the
price for 1 tonne of usable separate (371 CZK) is compa-
rable with the straw price, in relation to the welfare is com-
parable, or better, in relation to the economy of conversion
of cattle breeding slurry is markedly preferable, because it
is utilized not only the solid fraction of slurry, but also the
liquid fraction is very suitable for grassland watering. The
determined difference in price of 1 tonne plastic bedding,
which is 32,- CZK in detriment of a product utilizing bio-
technological preparations, is offset by significant shorte-
ning of composting time and better and safer sanitation.

Milk quality

Prehled extrémnich hodnot (min. a max.) tvi vyznamnych ukazatelii hygienicke urovné

v oblasti prvovyroby mléka v experimentalnim objektu

Tab. 2 Summary of extreme values (min. and max.) of three significant indicators of hygienic
level in dairy husbandry in experimental object
Porovnani minimalnich a maximalnich namért v ¢asové fade (pied a po zahajeni pouzivani
plastického steliva) / Comparison of minimal and maximal elevations in time line (before and
Rok after beginning of plastic bedding use)
Year CPM PSB CB
min max min max min max

2005 5 36 184 352 10 1200
2006 8 99 183 360 10 1500
2007 7 35 141 312 10 310
2008 8 19 221 365 10 192
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Legenda/ Explanations

celkovy pocet mikroorganismti — ukazatel mikrobiol. ¢istoty mléka i prostfedi (CPM x 10% .1 ml'l)

CPM -
total number of microorganisms — index of microbiol. purity of milk and ambient (CPM x 10° .1 mlI™)
CB - index vyskytu coliformnich bakterii (kolonietvorné jednotky)
index of occurrence of coliform bacteria (colony-producing units)
PSB - podet somatickych bunék v mléce (PSB x 10% 1ml ™)
number of somatic cells in milk (PSB x 10°. 1ml )
00000] - nejnizsi hodnoty maximalnich naméra v jednotlivych ukazatelich

the lowest values of maximal elevations in particular indicator

S ohledem na vysledky hodnoceni kvality mlé¢né pro-
dukce behem celé doby feseni projektu lze tedy konstato-
vat, ze v priibéhu aplikace alternativniho plastického steli-
va nedoslo ke zhorSeni hygienické nezavadnosti produktu
mlécné zlazy, kterd by byla zptisobena specifickymi vlast-
nostmi posuzovaného plastického steliva.

Zavér

Ukonceny projekt feseni premény kejdy na plastické ste-
livo byl u zadavatele (MZE CR) hodnocen jako projekt
s vynikajicimi vysledky. Da se predpokladat, Ze certifikova-
na metodika, ovéfena technologie a uzitny vzor budou
v prubchu dalsich let plné vyuzity Sirokou chovatelskou
vefejnosti.

Kontakt

doc. Ing. Antonin Jelinek, CSc.
Ing. Martin Dédina, PhD.

Ing. Petra Zabloudilovd
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In relation to the evaluation results of milk production
quality in the course of entire period of project solving, it is
possible to state, that during the application of alternative
plastic bedding didn’t come to a deterioration of hygienic
quality of lacteal gland product, which would be caused by
specific properties of assessed plastic bedding.

Conclusion

The terminated project solving, which relates to the con-
version of slurry into plastic bedding, was evaluated by
the contracting authority (Ministry of Agriculture of the
Czech Republic) as the project with excellent results. It is
possible to suppose, that the certified methodology, veri-
fied technology and utility design will be fully utilized by
the general breeder public during the next years.



ZlepSeni u¢innosti zemédélskych bioplynovych
stanic v Evropé

EU-AGRO-BIOGAS je projekt evropské iniciativy pro zlep-
Seni Gcinnosti zemédélskych bioplynovych stanic v Evro-
pé, k optimalizaci bioplynové technologie a procesu ke zvy-
Seni efektivity ve vSech ¢astech vyrobniho fetézce od su-
rovin k vyuziti bioplynu. Pro feseni projektu se spojila fada
ptrednich evropskych vyzkumnych instituci a univerzit kte-
ré spolupracovali s kli¢ovymi partnery z praxe. V projektu
bylo zapojeno ¢trnact partnerd z osmi evropskych zemi.
Projekt EU-AGRO-BIOGAS byl zaméfen na vyvoj a optima-
lizaci celého vyrobniho fetézce - v rozsahu od produkce
surovin, procesu anaerobni fermentace, az na vyuziti bio-
plynu pro vyrobu tepla a elektiiny. Ve spolupraci vsech
zucastnénych zemi byla vyvinuta online evropska databa-
ze vstupnich surovin, kde bylo soustfedéno zna¢né mnoz-
stvi dat (byl vytvofen soubor vice nez 10 000 analyz). Onli-
ne evropska databaze vstupnich surovin je koncipovana
jako databaze oteviend, do niz 1ze nové udaje kdykoliv pfi-
dat. Obsahuje zékladni informace o kvalité surovin vyuzi-
telnych pro anaerobni kvaseni véetné jejich produkce me-
tanu. Online evropska databaze vstupnich surovin umoz-
nuje urcit zakladni potencial bioplynu z regionalné dostup-
nych substrati a smési substrati. Nastaveni kvalitativnich
parametrd pro suroviny umoziuje ekonomické a energetic-
ké optimalizace smési substrati pro vyrobu bioplynu.

Praktické ukazky ze vSech technologii a metod vyvinu-
tych v rdmci projektu EU-AGRO-BIOGAS jsou klicovym
prvkem projektu. EU-AGRO-BIOGAS zahrnuje nésledujici
demonstracni aktivity na trovni provozovanych komerc-
nich zafizeni:

Inovativni pfistupy pro technologie pfipravy a davko-
vani surovin, monitoring, management a systém vcasného
varovani v procesu anaerobni fermentace, nové vyvinuté
senzory, nové postupy ke zlepSeni efektivity fermentace
(enzymy, mikroorganismy, technologie michéani), systém
zakryti zasobnikll digestatu, ktery vyuziva znacné mnoz-
stvi metanu z digestatu bez nutnosti zmény podminek ana-
erobni fermentace v hlavnim fermentoru. Zasadnim tikolem
v ramci projektu EU-AGRO-BIOGAS je ekonomické a envi-
ronmentalni hodnoceni demonstracnich opatieni na vybra-
nych stfednich a velkych bioplynovych stanicich po celé
Evropé. EU-AGRO-BIOGAS byl zahdjen v lednu 2007 a
bude dokoncena v lednu 2010.

Kontakt
Ing. Jaroslav Kdra, CSc.
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Efficiency Improvement of Agricultural Biogas
Plants in Europe

EU-AGRO-BIOGAS is the project of European initiative
for efficiency improvement of agricultural biogas plants in
Europe, optimalization of biogas technology and proces-
ses increasing the effectiveness in all the parts of produc-
tion chain from raw materials up to utilization of biogas. In
order to solve this project there were united several no-
table European research institutions and universities, which
have cooperated with key partners from practice. In this
project there were engaged 14 partners from 8 European
countries. The project EU-AGRO-BIOGAS was aimed at
development and optimalization of the whole production
chain from production of raw materials and process of ana-
erobic fermentation up to biogas utilization for the produc-
tion of heat and electricity. In cooperation of all involved
countries there was developed on-line European database
of input raw materials, where there has been concentrated
considerable quantity of data (a set containing more than
10 000 analyses). The on-line European database of input
raw materials is conceived as open database, where the
new data can be added at any time. It contains the basic
information about the quality of raw materials, which can
be utilized for anaerobic fermentation, inclusive of their pro-
duction of methane. The on-line European database of in-
put raw materials enables to determine the basic potential
of'biogas from regionally available substrates and mixtures
of substrates. The setting of qualitative parameters for raw
materials enables economic and energetic optimalization of
substrate mixtures for biogas production.

The practical examples of all technologies and methods
developed within the project EU-AGRO-BIOGAS represent
the key element of this project. EU-AGRO-BIOGAS inclu-
des the following demonstrational activities on the level of
operated commercial establishments:

Innovative approaches for technologies of preparations
and dosage of raw materials, monitoring, management and
early warning system in process of anaerobic fermentati-
on, newly developed sensors, new procedures destined
for improvement of fermentation effectivity (enzymes,
microorganisms, mixing technology), system of digestate
reservoir covering, which utilizes considerable quantity of
methane from digestate without change necessity of anae-
robic fermentation conditions in main fermentor. The cru-
cial task within the project EU-AGRO-BIOGAS is economic
and environmental evaluation of demonstrational measu-
res in selected middle and big biogas plants all over the
Europe. The project EU-AGRO-BIOGAS was started in Ja-
nuary 2007 and will be completed in January 2010.
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Fig. 1 Scheme procedure in three main circuits of biogas plant effectivity increase
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Nové technologické systémy pro hospodarné
vyuZziti bioplynu

Navrzeno poloprovozni zatizeni pro ovéteni alternativni-
ho vyrobné jednodussiho technologického postupu upra-
vy bioplynu na kvalitu zemniho plynu. Pro potifebu ovéfeni
alternativniho vyrobné jednodussiho technologického
postupu Upravy bioplynu na kvalitu zemniho plynu bylo
navrzeno poloprovozni zafizeni, jeho konstrukeni feSeni pak
ve spolupréci s firmami EKOSS-CNGS-CR, spol. s 1.0. a SAFE
(Italie) uptesnéno.

Jednotlivé ¢asti zafizeni pak byly testovany takto:

- odsifovaci zafizeni v ramci provozu BPS Knézice,

New technological systems for economical
utilization of biogas

There was proposed a demonstration plant for verificati-
on of alternative and simpler technological process of bio-
gas conversion into the quality of natural gas. Its structu-
ral design was specified in cooperation with companies
EKOSS-CNGS-CR (Czech Republic), limited liability com-
pany, and SAFE (Italy).

Particular parts of equipment was tested in the following
manner:

- desulphurization equipment within the operation of Kné-
zice biogas plant,

Obr. 1 Celkovy pohled na odsirovaci jednotku na BPS v KnéZicich
Fig. 1 General view of desulphurization unit in biogas plant in KnéZice

- odvlh¢ovaci zafizeni a zafizeni zvySujici obsah CH, a od-
strafiujici CO, a N, pfimo u jejich vyrobce SAFE ve vyrob-
nim a montaznim zavodé€ v San Giovanni in Persiceto, Bo-
logna, Italie. Problémem zatim zlstava ovéieni na BPS v CR.
Realizace narazi na finan¢ni a legislativni bariéry.

Kontakt
Ing. Jaroslav Kdara, CSc.
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- dehumidification facility and an equipment increasing the
CH, content and removing CO, and N, directly at its manu-
facturer SAFE in production and assembly plant in San
Giovanni in Persiceto, Bologna, Italy. The problem is, for
the time being, verification of this equipment in a biogas
plant in the Czech Republic, because the implementation is
influenced by financial and legislative barriers.



Optimalizace davkovani a zapraveni organické
hmoty do pudy s cilem omezit povrchovy odtok
vody priintenzivnich dest'ovych srazkach

Cilem fesené¢ho projektu QH82191 je hodnoceni vlivu
organickych latek na hydraulické vlastnosti povrchoveé vrst-
vy piidy — na reten¢ni kiivku, hydraulickou vodivost, rych-
lost prisaku vody, akumulaci vody v ornici. Na sezonni
proménlivost hydrofyzikalnich vlastnosti ptidy ma vyraz-
néjsi vliv nez pfisun organické hmoty agrotechnické zpra-
covani pudy, vegetace a technogenni ptisobeni mechani-
zaCnich prostiedktl na pidu. S pfispénim téchto faktori
byla po prvnim roce trvani pokusi zjisténa vysoka variabi-
lita hydraulickych vlastnosti. Dil¢i zavéry mtiizeme po roce
sledovéni vyslovit jen pro zmény vybranych fyzikalnich
pudnich vlastnosti.

Nadobové pokusy prokazaly vyznamny vliv ptidavku
kompostu do ptidy na jeji objemovou hmotnost a z ni vy-
plyvajici pfedpokladané kladné zmény fyzikalnich vlastnos-
ti, které prispivaji ke zlepsSeni vodniho rezimu v pude. Ze
smérnic linearnich trend zvySovani vlhkosti substratu
v zavislosti na pfidavku kompostu Ize pfedpokladat, ze dav-
ky kompostu 40 az 100 t.ha™ zvysi vododrznost ornice o 1
az 5 mm destoveé srazky.

ZlepSeni prostorového uspofddani pudni hmoty
v maloparcelkovém polnim pokusu v roce 2009 je prukazné
jen ve vrstve ornice se zapravenym kompostem a pfi nad-
standardnich davkach kompostu. Zvyseni vlhkosti pady a
tim i jeji vododrznosti 1ze predpokladat jiz i pfi davkach
kompostu od 20 do 50 t.ha.

V podminkéch konvenéni technologie s orbou se kom-
post zapravuje do ohranicené vrstvy pady. U fyzikalnich
vlastnosti piidy mimo tuto vrstvu ornice nebyly v prvnim
roce po zapraveni kompostu prokazany zmény. Zazname-
nany trend zvySeni vlhkosti a objemové hmotnosti pudy
v zé&vislosti na obsahu organické hmoty bude ovéfen pfi
pokracovani pokusu.

Pfi uplatnéni mélkého zpracovani pidy bez orby bylo
v prvnim roce pied zasetim plodiny 50 az 70 % zapravova-
nych rostlinnych zbytkli v hloubce od 60 do 120 mm. Po
zapojeni porostu fepky ozimé mnozstvi zapravené organic-
ké hmoty korelovalo s infiltrovanym objemem vody do
pudy.
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Optimalization of dosage and embedding of
organic matter into soil aimed at reduction of
surface water run-off during the intensive
rainfalls

The objective of solved project QH82191 is the effect
evaluation of organic substances on hydraulic characteris-
tics of surface layer of soil — on retention curve, hydraulic
conductivity, rate of water infiltration and water acummula-
tion in topsoil. Soil cultivation, vegetation and technoge-
nic activity of mechanization means on soil have more mar-
ked effect on the seasonal variation of hydrophysical pro-
perties of soil, than an input of organic matter. With contri-
bution of these factors there was determined after first year
of trial duration the high variability of hydraulic characte-
ristics. After one year of monitoring we can formulate the
partial conclusions only for changes of selected physical
soil characteristics.

Pot experiments proved a significant effect of compost
addition into the soil on its volume weight and there from
arising assumed positive changes of physical properties,
which contribute to an improvement of soil water regime.
From linear trends of substrate humidity increase depen-
ding on compost addition, it is possible to suppose, that
compost rates 40 up to 100 t.ha® enhance the moisture-
holding capacity of topsoil by 1 up to 5 mm rainfalls.

The improvement of space arrangement of soil matter in
small-plot field experiment in 2009 can be proved only in
topsoil layer with embedded compost and under above-
standard compost rates. We suppose the enhancement of
soil moisture and thereby also its moisture-holding already
at compost rates from 20 up to 50 t.ha™.

In conditions of conventional technology with plou-
ghing, the compost is ploughed into bounded soil layer.
There were not proved any changes at physical characte-
ristics of soil outside of this topsoil layer in the first year
after compost ploughdown. The recorded trend of moistu-
re enhancement and soil volume weight increase depen-
ding on organic matter kontent will be verified at continua-
tion of this experiment. In case of shallow soil cultivation
without ploughing, there were in the first year before crop
sowing 50 - 70 % embedded plant residues in depth from 60
till 120 mm. After closing of winter rape stand, the quantity
of embedded organic matter correlated with infiltrated of
water volume into the soil.



Obr. 1 Zavislost pidni vihkosti v povrchové vrstveé ornice 0-100 mm na ddvce zapraveného kompostu
Fig. 1 Dependence of soil moisture in surface layer of topsoil 0-100 mm on rate of embedded compost

Kontakt
Ing. Pavel Kovaiicek, CSc

Racionalizace pohybu techniky po pozemcich
z hlediska omezeni nezadouciho zhutfiovani

pidy

V prvnim roce feSeni byly vyhodnoceny zaznamy
z provozniho monitoringu stroju, kdy pii analyze dat byly
ziskany idaje o plose kolejovych stop u vybranych stroj-
nich souprav (tabulka), které byly vyuzivany v obdobich
se snizenou odolnosti pidy vuci stlatovani pojezdovymi
ustrojimi mobilnich energetickych prostfedkd. Pii pohybu
vykonnych mechaniza¢nich prostfedktt ma na podil plo-
chy kolejovych stop vyznamny vliv i oSetfovana vyméra
(obrazek).
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Rationalization of machinery movements along
the fields with the view of reduction of
undesirable soil compaction

In the first year of task solution there were evaluated the
records from operational monitoring of machinery and by
data analysis there have been obtained the particulars rela-
ted to area of tracks at selected machine sets (table), which
have been utilized in the periods with reduced resistence of
soil against compaction caused by travel mechanisms of
mobile energy means. During the movements of high-per-
formance mechanization means, the area share of tracks
and treated area of a plot (figure) have a significant effect.



Tab. 1 Podil kolejovych stop u monitorovanych strojnich souprav pri zakladani a osetFovani porosti

vazt

Pracovni Primérny | Koeficient P
Rozsah e ; e or Mérna .
.. . . zabér pracovni vyuZiti . Podil
Strojni souprava monitorova oz f1x P driha o
ni [ha] konstrukéni | zabér Bp pracovniho [km.ha™] stop [%]
Bk [m] [m] zabéru i

JD8400 + kypfi¢
TIGER 78 5 4,83 0,97 2,158 26,8
JD8400 + kypti¢
TIGER 112 5 4,99 1,00 2,121 26,3
CASE7140 + kypti¢
PHANTOM G7.5 636 8.1 7,4 0,91 1,621 20,1
CASE7250 + seci stroj
C09.25 368 9 8,85 0,98 1,37 17,0
Postiikova¢ RP6-
020/18 1330 18 17,54 0,97 0,73 4,7
JD6910 + postiikovaé
ID TRSP 4000/31,5 1694 31.5 31,93 1,01 0,427 4,44
AIR SPREEDER
(nizkotlaké 1140 18 20,31 1,13 0,54 15,6
pneumatiky)

Tab. 1 Share of tyre tracks at monitored machine sets during the establishment and treatment of crop stands

Extent of Construc‘tlo Averz.lge Utlh?atlon Measured | Share of
. s nal working | working ratio of
Machine set monitoring . . . track tracks
[ha] width width working [km.ha'I] (%]
Bk [m] Bp [m] width
JD8400 + tiller
TIGER 78 5 4,83 0,97 2,158 26,8
JD8400 + tiller TIGER 112 5 4,99 1,00 2,121 26,3
CASE7140 + tiller
PHANTOM G7.5 636 8.1 7,4 0,91 1,621 20,1
CASE7250 + sowing
machine CO9.25 368 9 8,85 0,98 1,37 17,0
Sprinkler RP6-020/18 1330 18 17,54 0,97 0,73 4,7
JD6910 + sprinkler JD
TRSP 4000/31.5 1694 31.5 31,93 1,01 0,427 4,44
AIR SPREEDER 1140 18 20,31 1,13 0,54 15,6
(low-pressure tyres)
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Obr. 1 Meérna draha ujeta po pozemku pri podmitce strojni soupravou traktoru CASE7140
a kyprice PHANTOM G7,5 prokazala vyznamnou korelaci s vymérou pozemku
Fig. 1 Measured track travelled along the plot at stubble ploughing by machine set of

tractor CASE7140 and tiller PHANTOM G7,5 proved a significant correlation with plot area
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Vyzkum metod zjist'ovani zdroju a operativni
napravy zdroji mechanického poskozeni a ztrat
produkce v technologickém procesu pri sklizni
a skladovani zrnin

Pro zjistovani zdroji mechanického poskozeni a ztrat
produkce v technologickém procesu sklizné a skladovani
byla vypracovana metodika, pro zrniny se jedna o metodi-
ku ,,O8etfovani a skladovani zrnin ve véZovych zasobni-
cich a halovych skladech®. Déle se pro zjistovani napadeni
produkce plisnémi a mykotoxiny vyuzivalo sluzeb labora-
tofe jakosti CZU.

Vysledky jsou shrnuty do analyz a pouzivanych a no-
vych systému osetfovani a skladovani zrnin formou studie
a Rozboru stavajicich technologii oSetfovani a skladovani
potravinafskych zrnin, a nedostatky jednotlivych pracov-
nich uzlt poskliziiovych linek zejména:

- piijmuzrna

- aspiracniho pred¢isténi

- aktivniho provzdusinovani

- skladovéani a expedice

Dale byla provedena experimentalni vzduchotechnicka
méfeni a zjiStovani vnéjsi a vnitini kvality zrnin na riznych
linkach nasledujicich experimentalnich pracovist:

- Agro Cervené Janovice — halovy sklad

- Z.0.D Potehy — vézové sklady DENIS privé

- Z.A.SKacina Sv. Mikulas- vézové sklady LIPP

- Z.A.S Podchotuci Kfinec - vézové sklady DINA
Jako priklad jsou uvedeny nékteré zjisténé a vyhodnocené
parametry skladovanych zrnin v tabulkovém piehledu a
grafu v Z.A.S Kacina Sv.Mikulas — ve vézovych zasobni-
cich typu LIPP.

Vzorky pSenice byly odebrany na riznych mistech (pra-
covnich uzlech) poskliziovych linek Z.A.S. Kacina Sv.
Mikulas. Vzorky zrna byly odebrany na piijmovém zasob-
niku (kosi), z dopravni cesty za piedcistiCkou a ze dna vé-
zového zasobniku typu LIPP ¢. 3.

U vzorku odrudy Vanek ve v§ech parametrech, které jsou
ovlivnény velikosti zrna, dos§lo k vyznamnému zlep$eni po
predcisténi. Piivezené zrno na piijmovy zasobnik mélo vel-
mi nizkou objemovou hmotnost 66,9 kg.hl?, podil plnych
zrn 66,1 % a hmotnost 1000 zr pouze 31,54 g. PredCisténim
se podafilo odstranit drobna zrna a tim zlepsit jeho kvalita-
tivni parametry. U objemové hmotnosti se jednalo o zvyse-
ni 0 10 kg.hl?, u podilu plnych zrn (PPZ) o 15 % a u hmot-
nosti tisice zrn ( HTZ) o 8 g. Také doslo ke sniZeni vysoké-
ho podilu zrnovych ptimési o 1,3 % a v malé miie i necistot
0 0,2 %. Padem zrna na dno zasobniku i pAdem zrna do malé
vrstvy zrna v pocatku naskladiovani bylo ale zaznamena-
no dalsi dil¢i poskozeni zrna a tim 1 zvySeni zrnovych piimeé-
sina4,9 %. Toto vede k uvaham o feseni a ovéteni pouziva-
ni kaskadovych brzdi¢l padu zrna.
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Research of cause determination methods and
operative reparation of mechanical damage and
production losses in technological process
during the harvest and storage of grain crops

For cause determination of mechanical damage and pro-
duction losses in technological process of harvest and sto-
rage there was elaborated a methodology. In case of grain
crops it is the methodology ,, Treatment and storage of grain
crops in tower silos and indoor stores. Furthermore, there
were utilized the services of quality laboratory of the Czech
University of Agriculture for determination of production
attack caused by moulds and mycotoxins.

The results are summarized in analysis of utilized and
new systems of treatment and storage of grain crops by
form of study and analysis of existing technologies of food
grain crop treatment and storage and show shortages of
particular working points of post-harvest lines:

- reception of grains

- aspiration pre-cleaning

- active aeration

- storage and dispatch

Furthermore, there were carried out the experimental air-
conditioning measurements and determination of external
and internal quality of grain crops on various lines in the
following experimental workplaces:

- Agro Cervené Janovice — indoor store

- Z.0.D Potehy —tower silos DENIS privé

- Z.A.SKacina Sv. Mikulas- tower silos LIPP

- Z.A.S Podchotuci Kiinec - tower silos DINA
As an example there are mentioned some determined and
evaluated parameters of stored grain crops in tabular re-
view and graph in Z.A.S Kacina Sv.Mikulas — in tower silos
LIPP type.

The wheat samples were withdrawed on different places
(working nodes) of post-harvest lines. Z.A.S. Kacina
Sv.Mikulas. The grain samples were taken in reception con-
tainer (basket), from transport way behind the pre-cleaning
machine and from the bottom of LIPP No.3 tower silo.

At the sample of Vanek variety came in all parameters,
which are influenced by grain size, to a significant improve-
ment after pre-cleaning. The grains conveyed to the recep-
tion silo had very low volume weight 66,9 kg.hl™, share of
full grains 66,1 % and weight of 1000 grains only 31,54 g. By
pre-cleaning operation it was possible to remove tiny gra-
ins and thereby improve the qaulitative parameters. In case
of volume weight came to an increase by 10 kg.hl?,at the
share of full grains (PPZ) by 15 % and at weight of 1000
grains (HTZ) by 8 g. It was also recorded a reduction of
high share of grain admixtures by 1,3 % and to a small
extent as well impurities by 0,2 %. However, by fall of grains
to the silo bottom and also by its fall to a low layer of grain
at the beginning of filling, it was recorded another grain
damage and thereby also an increase of grain admixtures
up to 4,9 %. This fact leads us to the considerations related



Tab. 1 Odbery z ruznych mist poskliziiove linky a zasobnikii zrna, pSenice, sklizenn 2009

Vzorek Odrida - | Objemova | PPZ (%) |HTZ (g) |Pfimési +|Zlomky |Zrnové Necistoty
¢. misto hmotnost necist. zrn (%) piimési (%)

odbéru | (kg.hl™) (%) (%)
1 Vanek -

pijem 66,85 66,09 31,54 8,02 0,50 6,80 0,72
2 Vanek -

predcist. 76,65 79,73 39,48 5,87 0,53 5,49 0,49
3 Vanek -

zasobnik | 76 95 81,17 39,51 6,42 0,44 4,92 0,48
4 Alana -

piijem 78,00 82,60 39,15 4,68 1,35 4,11 0,28
5 Alana -

predcist. 78,60 84,47 39,59 4,03 0,51 3,49 0,12
6 Alana -

zasobnik | 75 39 85,08 40,27 3,85 0,26 2,38 0,06
7 Mulan -

piijem 77,50 83,61 40,50 3,33 0,57 2,75 0,32
8 Mulan -

piedcist. 77,60 84,22 41,01 3,29 0,39 2,40 0,18
9 Mulan -

zasobnik | 77 79 85,57 43,10 2,71 0,40 2,18 0,16

Tab. 1 Withdrawals from different points of post-harvest line and grain silos, wheat, harvest 2009

Sample | Variety— |Volume |PPZ (%) |HTZ (g) |Admixtur. |Fractions [Grain Impurities
No. point of weight + impur. | of grains | admixtures | (%)

withdrawal | (kg.hl™) (%) (%) (%)
1 Vanek -

reception | 6685 | 66,09 | 31,54 8,02 0,50 6,80 0,72
2 Vanek pre

- cleaning 76,65 79,73 39,48 5,87 0,53 5,49 0,49
3 Véanek —

silo 76,95 | 81,17 | 39,51 6,42 0,44 4,92 0,48
4 Alana -

reception 78,00 82,60 39,15 4,68 1,35 4,11 0,28
5 Alana pre

— cleaning 78,60 84,47 39,59 4,03 0,51 3,49 0,12
6 Alana -

silo 7830 | 8508 | 4027 3,85 0,26 2,38 0,06
7 Mulan -

reception 77,50 83,61 40,50 3,33 0,57 2,75 0,32
8 Mulan pre-

cleaning 77,60 84,22 41,01 3,29 0,39 2,40 0,18
9 Mulan -

silo 77,70 85,57 | 43,10 2,71 0,40 2,18 0,16

39




vzt

9,00
EPfimési + necistoty / Admixtures + impurities
(%)
8,00 1
EZlomky zrn / Grain fragments (%)
7,00 1

MW Zrnové pfimési / Grain admixtures (%)

B Necistoty / Impurities (%)

zéasobnik
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pre-cleaning
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predcisténi
pre-cleaning
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zéasobnik
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preddisténi
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Obr. 1 Primési a necistoty zjisténé na jednotlivych uzlech poskliziiové linky Z.A.S. Kacina Svaty Mikulas
Fig. 1 Admixtures and impurities determined on particular nodes of post-harvest line in Z.A.S.Kacina

Svaty Mikulas

U dals$ich dvou zasobnikt LIPP ¢. 1 a 2, s odrudami Alana
a Mulan byly velikostni vlastnosti u vzorki z riznych ¢asti
poskliziové linky stejné. Rozdily se projevily pii podrob-
néjsim rozboru. Absolutni hodnoty zrnovych piimési byly
niz§i nez u vzorkt odridy Vanek, ale tendence byly podob-
né. Po predcisténi doslo ke snizeni jejich podilu a po dopa-
du na dno zasobniku se opét mirné zvysil. Cislo poklesu
bylo ro¢nikove vysoké a kromé hodnoty na piijmu u odri-
dy Vanek byla tiroven ¢isla poklesu vyrovnand. Rozdily
odpovidaly variabilité¢ metody a odbéru vzorkd.

Vzorky zrna pSenice byly odebirany v riznych ¢astech
poskliziovych linek a zdsobnikl. Nekteré vysledky mohly
byt ovlivnény zptisobem odbéru vzorku v disledku urcité-
ho stupné¢ samotiidéni obilni masy, coz by podporovalo
vyuziti spadovych brzdi¢t zrna. Byly zjistény rozdily ve
vlastnostech jednotlivych sledovanych partii zrna
v zavislosti na odriidé a jeji konkrétni kvalité. Pokud bylo
zafazeno predcisténi na sitech, vétsinou doslo ke zlepSeni
vlastnosti obiloviny. Pfed¢isténi zvysilo hodnoty objemo-
vé hmotnosti i podilu plnych zrn a snizilo podil pfimesi a
necistot. Necistoty u uskladnénych odrid pSenice Alana a
Mulan byly zastoupeny v minimalnim mnozstvi 0,06 % resp
0,16 %, vyjimkou i v tomto parametru byla odriida Vanek
s 0,48%.
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to solution, verification and utilization of cascade brakes of
falling grain.

In case of another two silos LIPP No.1 and 2, filled with
varieties Alana and Mulan there were the size characteris-
tics of samples from different parts of post-harvest line the
same. The differences come out during the thorough ana-
lysis. Absolute values of grain admixtures have been lower,
than at the samples of Vanek variety, but the tendencies
were similar. After pre-cleaning it came to a reduction of
their share and after fall on silo bottom came again to a
slight increase. Decrease number was high and except the
value at reception at Vanek variety the level of decrease
number was balanced. The differences corresponded to
the variability of method and withdrawal of samples.

The samples of wheat grains have been withdrawed in
different parts of post-harvest lines and silos. Some results
could be influenced by the method of sample withdrawal
owing to the process of cereal mass self-sorting, which
would support the idea of downflow grain brake utilization.
There were determinated the differences in properties of
particular monitored grain batches in dependence on vari-
ety and its concrete quality. In case, that it was utilized the
pre-cleaning on sieves, in the majority of cases came to an
improvement of cereal properties. The pre-cleaning increa-
sed the values of volume weight as well share of full grains
and reduced a share of admixtures and impurities. Impuri-
ties in storaged wheat varieties Alana and Mulan occurred
in minimal quantity 0,06 % resp. 0,16 %, the exception in
this parameter was variety Vanek, where it was 0,48%.



Obhospodaiovani travnich porosti a udrzba
krajiny v podminkach svazitych chranénych
krajinnych oblasti a horskych oblasti LFA

Kromé vypracovani zavére¢né zpravy shrnujici vysled-
ky za celou dobu feSeni projektu, byly prace v poslednim
roce feSeni zaméfeny predev$im na stanoveni vlivu veli-
kosti, tvaru a svazitosti pozemku na exploatacni, energetic-
ké a ekonomické ukazatele pracovnich a dopravnich opera-
ci.

Efektivnost provedeni pracovnich a dopravnich opera-
cilze posuzovat s riznych hledisek z nichz nejvyznamnéjsi
jsou ukazatele exploatacni, energetické a ekonomické.

Znalost téchto ukazatelti je nezbytna pro racionalni pla-
novani a fizeni pracovniho procesu. Jsou zavislé na tech-
nickych parametrech stroje nebo soupravy (konstrukéni
zabér, pracovni rychlost, uzitecna hmotnost, jmenovity
vykon motoru energetického prostfedku apod.) a na pfi-
rodnich podminkach, ve kterych se vyrobni proces realizu-
je (velikost, tvar a svazitost pozemku, druh pidy apod.).

Obhospodarovani travnich porosti v horskych oblas-
tech LFA a svazitych CHO se pfedevs§im vyznacuje:

malou vymérou pozemkil,
nepravidelnymi tvary pozemkd,

velkou svazitosti pozemkd,

velkym sklonem dopravnich tras,
vétsim podilem jizdy po nezpevnénych
komunikacich a v terénu.

Tyto podminky jsou rozhodujici pro vybér techniky za-
bezpecujici vyrobni proces. Spravna volba parametrt stro-
jb a souprav, vcetn¢ jejich svahové dostupnosti, mize vy-
znamng prispét jak k snizeni pfimych nakladi na pracovni a
dopravni operace, tak zajisténi bezpecnosti prace zejména
na svazitych pozemcich.

Pro raciondlni volbu parametrii techniky urcené pro
horské oblasti LFA a svazit¢ CHKO je nezbytné znat, jak
pouzité ukazatele ovlivituje velikost, tvar a svazitost po-
zemkil.

Tuto skute¢nost zduraziuje fakt, ze oproti produkénim
oblastem je ve svazitych oblastech nutno poditat s tim, Ze:

vykonnost stroji a souprav je nizsi,
ro¢ni nasazeni strojii vzhledem ke klimatickym pod-
minkam je mensi,
pofizovaci cena stroju se svahovou dostupnosti
nad 12° je vyssi,
jednotkové ptimé naklady na pracovni i dopravni
operace a jednotkova spotieba jsou vyssi.
Jako ptiklad je dale uveden vliv svahu na exploatacni uka-
zatele.

Grassland management and landscaping in
conditions of steep protected landscape areas
and less favoured areas (LFA) in mountain
regions

In addition to the elaboration of report summarizing the
results for all-time project solution, the work in the last year
of project solution was aimed above all at determination of
effects, which have size, shape and gradient of land on
exploitative, energetic and economic indicators of working
and transport operations.

The effectiveness working and transport operations it
can be assessed from various aspects, of which the most
important ones are exploitative, energetic and economic
indicators.

The knowledge of these indicators is necessary for ra-
tional planning and management of production process.
They depend on technical parameters of a machine or set
(construction width, work speed, effective weight, engine
rating of energetic means etc.) and on natural conditions,
in which the production process is realized (size, shape and
gradient of land, soil type etc.).

The grassland management in less favoured areas (LFA)
of mountain regions and steep protected landscape areas
is characterized above all by :

small land area,

irregular shapes of plots,

great gradient of plots,

great descent of transport routes,

greater share of driving along the unpaved roads
and in terrain.

These conditions are decisive for a selection of machine-
ry ensuring the production process. The right choice of
machine and sets parameters including their slope accessi-
bility, can significantly contribute, both to a reduction of
direct costs and to reduction of costs on working and trans-
port operations, and also to an ensuring of labour safety
on steep land.

For a rational choice of machinery parameters destined
for less favoured areas (LFA) and steep protected landsca-
pe areas in mountain regions, it is necessary to know an
influence of size, shape and gradient of plots on used indi-
cators.

In comparison with production areas, it is necessary to
take in steep regions into account the following facts:

efficiency of machines and machine sets is lower,
annual utilization of machinery with regard to clima-
tic conditions is lesser,
purchase price of machines with slope accessabili-
ty above 12° is higher,
unit direct costs for working and transport operati-
ons and unit consumption are higher.
As an example there is also mentioned slope effect on ex-
ploitative indicators.
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Hlavnim a nejvice v praxi pouzivanym exploatacnim uka-
zatelem je vykonnost. Vykonnost je ukazatel, ktery charak-
terizuje intenzitu ¢innosti technického prostfedku (popt.
pracovnika). Vliv velikosti a tvaru pozemku na vykonnost
je mozno vyjadfit vykonnostnim soucinitelem otdcenti (K , ),
ktery je dan vztahem:

o= W [
ol W
ha teor,
kde: k,  vykonnostni soucinitel otaCeni [-]
W,, skutecna ploSna vykonnost na roviné [ha/h]
W, ..., teoretickd plodna vykonnost na rovin€ [ha/h]

Skutecna plosna vykonnost je vykonnost dosahovana
strojem nebo soupravou pfi praci na pozemku o urcité vy-
meéfe a tvaru. Teoretickou vykonnost dosahuje stroj pracu-
jici bez otaceni.

Pro prace vykonavané ¢lunkovym zpiisobem jizdy plati
pro vypocet vykonnostniho soucinitele otaceni (k ) vztah:

k, = ( S
v { [-]
S l+——=f=—=-—2|-10"-B-g, -v A
10*.s v, i
V4
kde: S vyméra pozemku [ha]
v, prumeérna pracovni rychlost [km/h]
Ag soucinitel tvaru pozemku (4,=s/l, s =
Sitka pozemku, 1= délka pozemku) [-]
I délka drahy jedné otacky stroje [m]
v, rychlost pfi otaceni [km/h]
B konstrukéni zabér stroje [m]
&y soucinitel vyuziti konstrukéniho zabéru

[-]

Délka drahy jedné otacky (1 ) je zdvisla na zplisobu otacen.
Pro normalni (otevienou) smyckovou otacku plati:

I, =7,5R, [m]

kde: R, polomér otaceni traktoru [m]

Ptiklad vysledki pro operace obraceni, shrnovani, smy-
kovani, vlaCeni a valeni travnich porostii uvadi tabulka 1.

Spravnost teoretickych vypoctl byla potvrzeny sledo-
vanim pracovnich souprav v priabéhu roku metodou vyu-
zivajici ptijimace Garmin GPS 35-HVS a zdznamov¢ho zafi-
zeni a nasledného vyhodnoceni dat vytvofenym progra-
mem ,,Sledovani zemédélské techniky*.
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The main exploitative indicator utilized in practice is effi-
ciency. The efficiency is an indicator, which characterizes
an activity level of technical means (eventually an
employee). The effect of size and shape of plot on effici-
ency can be expressed by efficient coefficient of turning
(K,y)» Which is given by the following formula:

k, = e [
Wha teor,
where: K, efticient coetficient of turning [-]
W,, real surface efficiency on the plain [ha/h]
W, ..., theoretical surface efficiency on the plain

ha/h
The real surface efficiency is the efficiency achiE:ved ]by
a machine or a machine set during the work on a plot chara-
cterized by a certain acreage and shape. The theoretical
efficiency is achieved by a machine operating without tur-
ning.
For working operation exercised by shuttle driving sty-
le, the calculation of efficient coefficient of turning (K ) is
done by means of the following formula :

k, = A
( [-]
S+ =t |-10"-B-g,-v, -~
t 104 - S va o
2’.\‘
where: S land area [ha]

v average speed of operation [km/h]

4 coefficient of plot shape (A= s/l, s =
width of plot, I = length of plot) [-]

| path length of one machine turn [m]

v speed during the turning [km/h]

B construction width of machine [m]

&, coefficient of construction width utilization[-]

Path length of one turn (l ) depends on manner of turning.
For normal (open) loop turn holds

ln - 7’5R=‘ [m]

where: R tractor turning radius [m]

An example of results for the following working operati-
ons, it means turning, raking, levelling, harrowing and rol-
ling of grass stands, is mentioned in table 1.

Accuracy of theoretical calculations was confirmed by
monitoring of working sets in the course of year by method
utilizing the receiver Garmin GPS 35-HVS, by a recorder and
subsequent data evaluation by means of programme ,,Mo-
nitoring of agricultural machinery*.



Tab. 1  Orientacni hodnoty vykonnostniho soucinitele otaceni (k) pro obraceni, shrnovani,
smykovani, vlaceni a valeni travnich porostit clunkovym zpiisobem jizd
Tab. 1  Orientation values of efficient coefficient of turning (k) for turning, raking, levelling,
harrowing and rolling of grass stands by shuttle driving style

Vyméra pozemku As (pomer $itky / délce pozemku)
Land area s (ratio between width and length of plot)
[ha]
0,1 0,2 0,5 1 2 3
0,5 0,81 0,73 0,61 0,51 0,42 0,37
1 0,84 0,78 0,68 0,59 0,50 0,45
2 0,87 0,83 0,74 0,67 0,58 0,53
5 0,91 0,88 0,82 0,76 0,69 0,64
8 0,93 0,90 0,85 0,80 0,73 0,69
10 0,93 0,91 0,86 0,81 0,75 0,71
12 0,94 0,92 0,87 0,83 0,77 0,73
15 0,95 0,92 0,88 0,84 0,79 0,75
20 0,95 0,93 0,90 0,86 0,81 0,78
Ptiklad zdznamu pracovnich jizd pii obraceni uvadi nasle- On this figure we can see an example of operational dri-
dujici obrazek. ving record during the turning.

Obr. 1 Zdznam jizd pracovni soupravy pri obraceni travy
Fig. 1 Driving record of operational set during the grass turning
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Vyuziti robotizovanych systémii v chovu dojnic

Velkym problémem modernich chovil dojnic s vysokou
uzitkovosti se stava zdravotni stav pohybového aparatu.
Vysokouzitkové dojnice Casto trpi laminitidou, ktera posti-
huje az 30% dojnic. Jednou z pficin je trvaly pohyb zvirat
po chodbach s vysokou vrstvou vykald. Paznehty dojnic
jsou trvale zvlh¢ovany, rohovina mékne a pohybovy apa-
rat je nachylIngjsi pro vniknuti infekce a onemocnéni. Proto
je dilezité minimalizovat mnozstvi vykali na pohybovych
chodbach coz prispiva k jejich rychlejsimu osychani. A také
snizuje emise amoniaku do stajového ovzdusi.

Vyzkumné prace byly v roce 2009 zaméteny na vyuziti
robotizovanych systémi pro ¢isténi zarostovanych cho-
deb ve staji pro chov dojnic. Ve spolupraci s firmou Agro-
partner s.r.0. bylo ve stji pro chov dojnic v Petrovicich v
jedné skupiné dojnic naistalovano robotizované zafizeni
pro shrnovani kejdy Discovery (LELY) v zarostované pod-
laze krmisté a hnojné chodby.

Byl sledovan vliv tohoto zafizeni na Cistotu chodeb ve
srovnani s identickou skupinou dojnic ve stejné staji, kde
jsou béznym zpuisobem pouzivany zarostované podlahy
bez docist'ovani.

Sledovéano bylo mnozstvi kejdy na riznych mistech v
podélném i pri¢ném sméru chodeb s robotem a bez robota.

Utilization of Robotized Systems in Dairy Cattle
Breeding

The great problem in modern dairy cattle breeding wi-
th high milk performance represents the health state of lo-
comotive organs. The high-performance dairy cattle suffers
often from laminitis, which concerns about 30% dairy catt-
le. One of the reasons is permanent movement of animals
along the corridors with the high layer of excrements. The
hoofs of dairy cattle are constantly moistured, horny tis-
sue grows soft and locomotive organs are more suscepti-
ble to an intrusion of infection and disease. For that reason
it is important to minimize the quantity of excrements on
movement corridors, which contributes to their quicker
drying. There are also reduced the emission of ammonia
into stable environment.

The research work was aimed in 2009 at utilization of
robotized systems for cleaning of slatted corridors in stable
for dairy cattle breeding. In cooperation with the company
Agropartner Ltd. there was installed in the stable for dairy
cattle breeding in Petrovice in one group of dairy cattle a
robotized device for slurry raking Discovery (LELY) in slat-
ted floor of feeding space and dunging passage.

There was monitored the effect of this device on clean-
ness of corridors in comparison with identical group of
dairy cattle in the same stable, in which there are utilized by
standard method the slatted floors without final cleaning.

There was also monitored the quantity of slurry in vari-
ous places in longitudinal as well as transversal direction
with robot and without robot.

Obr. 1 Robot pro cisténi rostii Discovery pri prdci ve stdji
Fig. 1 Robot for cleaning of Discovery grates during the work in stable
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V rliznych mistech ve staji byly odebirany vzorky vykala
z povrchu rostl a vazenim bylo vyhodnocovano jejich cel-
kové mnozstvi na rostech ve vymezeném prostoru.

Ze sledovani pohybu dojnic ve staji byla formulovana
hypotéza, ze nejméné vykalt se nachézi v mistech
s nejcastéj$im pohybem dojnic tj. ve stfedu chodby (dojni-
ce se pohybuji nejéastéji sttedem chodby) a v mistech bliz-
kych prichozim ulickdm. Tato hypotéza byla ziskanymi
vysledky potvrzena.

In the various places in stable there was carried out the
sampling of excrements from the surface of grates and by
weighing there was evaluated their total quantity on grates
in de-limited space.

On the basis of monitoring of dairy cattle movement in
stable there was formulated a hypothesis, that least quan-
tity of excrements occurs in places, where dairy cattle mo-
ves most frequent, it means in the centre of corridor (dairy
cattle moves most frequently in centre of corridor) and in

Primérné mnozstvi kejdy na rostech v hnojné chodbé, kg/m?
Average quality of slurry on grates in dunging passage, kg/m?
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Obr. 2 Porovnani mnozstvi vykalii na riznych mistech hnojné chodby v pokusné a kontrolni

skupiné
Fig. 2
experimental and control group

Ze ziskanych vysledki je ziejmé, ze nejvetsi mnozstvi
vykall zastava v mistech s nejmensim pohybem dojnic a
tedy intenzita proSlapavani vykalt do podrostového pro-
storu je nejmensi.

Pozitivni vliv robota Discovery na ¢istotu rostt je ziejma
z grafu na obr. 2. Ve srovnani s kontrolni skupinou, kleslo
primérné mnozstvi vykalti na rostech u pokusné skupiny
ptiblizné 3krat ve vSech méfenych mistech.

Z téchto mefeni vyplyva, ze pouziti robotickych Cisticich
zafizeni pro CiSténi povrch zaroStovanych podlah ptizniveé
ptispiva k jejich Cistoté a 1ze také ocekavat jejich ptiznivy
vliv na zdravotni stav pohybového aparatu chovanych
zvitat

Kontakt
doc. Ing. Jiii Vegricht, CSc.
Ing. Maria Fabianovd
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Comparison of excrement quantity on various places of dunging passage in

places close to through lanes. This hypothesis was confir-
med by the obtained results.

From the obtained results it is evident, that the biggest
quantity of excrements occurs in places with least move-
ment of dairy cattle and the intensity of tread excrements
into undergrate space is minimal. The positive effect of
robot Discovery on cleanness of grates is evident from
diagram on fig. 2. In comparison with control group, the
average quantity of excrement on grates decreased in case
of experimental group three times in all measured places.

From these measurements result, that the utilization of
robotic cleaning device for clean-out of slatted floor surfa-
ces influences favourably their cleanness and it is also
possible to await its positive effect on the health state of
locomotive organs of bred animals.



DalSi ¢innost Additional activity

The additional activity is carried out on the basis of re-
quirements of competent state organs or municipal autho-
rities in public interest and support from public funds. The
subjects of additional activity are subsequent to main acti-
vity in the spheres of agricultural engineering, technology,
energy industry, building and in boundary science discipli-
nes of animated and lifeless nature, which are related to
these branches. They include the following activities:

- advisory service in area of agriculture production,

- advisory service in area of energy industry,

- testing, measurement, analysis and controls,

- organization of special courses, trainings and other edu-

cational actions including tutor activities,

- editorial and publishing activities,

- bookbinding and final elaboration of books and other
printed matters,

- authorized emissions testing,

- activity of authorized experts in branches of building,
engineering and agriculture — agrotechnical a zootech-
nical requirements for agricultural equipment.

The extent of additional activity is determined max. up to 40 %
financial benefits from main activities. Research Institute of Agri-
cultural Engineering, p.r.i. solved in 2009 totally 9 work contracts
falling in additional activity, it means activity carried out on the

Dalsi ¢innost je provadéna na zékladé pozadavka pii-
slusnych organizacnich slozek statu nebo tizemnich samo-
spravnych celkll ve vefejném zdjmu a podporovana
z vefejnych prostfedkli. Pfedmétem dalsi ¢innosti je ¢in-
nost navazujici na hlavni ¢innost v oborech zeméd¢lska
technika, technologie, energetika a vystavba a v hrani¢nich
védnich oborech zivé a nezivé piirody k témto obortim se
vazajicich, zahrnujici dalsi aktivity:

- poradenstvi v oblasti zeméd¢elské vyroby,

- poradenstvi v oblasti energetiky,

- testovani, méfeni, analyzy a kontroly,

- pofadéni odbornych kurzt, skoleni a jinych vzdélava-

cich akci v¢etné lektorské ¢innosti,

- vydavatelské a nakladatelské ¢innosti,

- vazani a kone¢né zpracovani knih a dalSich tiskovin,

- autorizované méfeni emisi,

- soudné znalecka ¢innost v oborech stavebnictvi, stro-
jirenstvi a zemédé€lstvi — agrotechnické a zootechnické
pozadavky na zemédélska zatizeni.

Rozsah dalsi ¢innosti je rocné stanoven maximalné do
vyse 40 % financnich vynost z hlavni ¢innosti. Vyzkumny
ustav zemedelské techniky, v.v.i. fesil v roce 2009 celkem
9 zakazek dalsi innosti, tj. ¢innosti na zaklad¢ zadosti orga-

nd statni spravy.

ZakazKy pro MZe

AJ07/09 - Vypracovani zpravy o vlivu modernizace
BAT ve vybraném zafizeni pro vykrm prasat

AJ08/09 - Vyhodnoceni $etfeni v zemédélskych pod-
nicich z pohledu velikosti a irovné skladovacich kapacit
na statkova hnojiva

AJ09/09 - Zpracovani tdaji do materialu ,,Strategie
financovani implementace smérnice Rady 91/676/EHS

( nitratova smérnice)*

AJ10/09 - Zjisténi zakladnich parametrii pacht ve vy-
branych zemédélskych podnicich

AJ12/09 - Posouzeni stavu a zhodnoceni moznosti sni-
zovani emisi pfi udrzitelném vyuziti standardizovanych
tuhych a kapalnych paliv na bazi biogennich surovin
AJ11/09 - Soucasny stav a moznosti termolyzni tech-
nologie pro zpracovani zbytkovych zemédélskych pro-
duktii a biogennich odpadi na paliva nové generace
aBtL

Rozhodnuti ¢. 9/2009-8012Ur o poskytnuti dotace

v ramci dotacniho programu 9.F.i. Podpora poradenstvi
v zemédelstvi

A/16/09 - Uprava bioplynu pro jehop dalsi efektivni
zpusoby vyuziti

AJ17/09 — Realizace zakomponovani vystupli programu
,.hnojeni do databazového expertniho systému ,,Techno-
logie a ekonomika plodin®

AJ18/09 - Vytvofeni internetového programu ,,Racio-
nalni hnojeni*
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basis of a requirement of state administration bodies.

Contracts with Ministry of Agriculture

AJ/07/09 — Elaboration of report concerning an effects of
BAT modernization in a selected establishment for pig
fattening

A/08/09 — Evaluation of examination results in agricultu
ral enterprises with a view to size and standard of stora
ge capacity for farmyard manure

AJ09/09 Data processing for document ,, Financing Stra
tegy for Implementation of the Council Directive No. 91/
676/EEC (nitrate directive)®.

AJ/10/09 — Determination of basic parameters of smells
and odours in selected agricultural enterprises

AJ/12/09 — State assessment and evaluation of possibili
ties to reduction of emissions under sustainable utilizati
on of standardized solid and liquid fuels on the basis of
biogenic raw materials

AJ11/09 — Present state and possibilities of thermolytic
technology destined for processing of residual agricult
ural products and biogenic waste to fuels of new genera
tion and BtL

Decision No. 9/2009-8012Ur on granting of subsidy
within the subsidy programme 9.F.i. Support for Consul
tancy in Agriculture

AJ16/09 — Biogas treatment for the purpose of efficient
manner of its another utilization

AJ17/09 — Involvement of programme inputs into data
base expert system ,,Technology and Economy of crops*
AJ/18/09 — Formation of internet programme ,,Rational
fertilization™



Jina Cinnost

Other activity

Jina ¢innost je ¢innost hospodaiska, provadéna za uce-
lem dosaZeni zisku za podminek stanovenych § 21 odst. 3
zakona €. 341/2005 Sb. a na zaklade zivnostenskych oprav-
néni nebo jinych podnikatelskych opravnéni. Pokud by na
konci ucetniho obdobi vysledkem hospodateni v jiné ¢in-
nosti byla ztrata, VUZT, v.v.i. by byl povinen takovou ¢in-
nost neprodlené ukoncit. Jedna se o ¢innosti:

- opravy pracovnich stroji,

- poskytovani sluzeb pro zeméd¢lstvi a zahradnictvi,

- vydavatelské a nakladatelské ¢innosti,

- vazani a kone¢né zpracovani knih a dalsich tiskovin,

- specializovany maloobchod a maloobchod se smise-

nym zbozim,

- kopirovaci prace,

- vyzkum a vyvoj v oblasti pfirodnich a technickych véd,

- testovani, méfeni, analyzy a kontroly,

- poradani odbornych kurzi, skoleni a jinych vzdélava-
cich akei véetné lektorské ¢innosti,

- poradenstvi v oblasti zeméd¢€lské vyroby,

- poradenstvi v oblasti energetiky,

- pronajem nemovitosti, byt a nebytovych prostor (vedle
pronajmu nejsou pronajimatelem poskytovany jiné nez
zakladni sluzby zajist'ujici fadny provoz nemovitosti,
byt a nebytovych prostor),

- autorizované méteni emisi (dle rozhodnuti Ministerstva
zivotniho prostiedi ¢.j. 20/740/05/H1 ze dne 23.2.2005,

- soudné znalecka ¢innost v oborech stavebnictvi, stro-
jirenstvi a zeméd¢lstvi — agrotechnické a zootechnické
pozadavky na zemédelska zatizeni (dle seznamu ustavii
kvalifikovanych pro znaleckou ¢innost Ministerstva
spravedlnosti ¢.j. 68/90-org. ze dne 9.3.1990).

Rozsah jiné Cinnosti je ro¢n¢ stanoven maximalné do vyse
40 % financnich vynost z hlavni ¢innosti.

Vyzkumny ustav zemédélské techniky, v.v.i. fesil v roce
2009 celkem 16 zakazek jiné ¢innosti, tj. ¢innosti provadéné
za ucelem dosazeni zisku. Jedna se o chemické a mikrobio-
logické rozbory provadéné pribézné pro cizi fyzické i prav-
nické osoby, autorizované méfeni emisi amoniaku
v zemé&delskych objektech, studie, standardni vné&jsi sluz-
by VUZT, v.v.i., technické expertizy a dalii zakézky.
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As an other activity there is considered such an econo-
mic activity, which is carried out for the purpose of achie-
vement of a profit under conditions determined by § 21 par
3 ActNo. 341/2005 Coll. and on the basis of trade licences
or other entrepreneurial permissions. In case, that the re-
sult of income operations in other activity at the end of
accounting period would be a loss, then the RIAE p.r.i. is
obliged to terminate such activity without delay. There are
the following activities:

- repairs of work machines,

- provision of services for agriculture and garden cen-

tres,

- editorial and publishing activities,

- bookbinding and final elaboration of books and other
printed matters,

- specialized retail and detail with general merchandise,

- copying work,

- research and development in areas of natural and tech-
nical sciences,

- testing, measurements, analysis and controls,

- organization of special courses, trainings and other edu-
cational actions incl. tutor activity,

- consultancy in area of agricultural production,

- consultancy in area of energy industry,

- leasing of real properties, flats and non-residential pre-
mises (besides leasing, there are not provided by lessor
other, than basic services ensuring regular functioning
of real properties, flats and non-residential premises),

- lease of immovables, flats and non-residential premises
(except of lease, the lessor provides only basic services
ensuring proper operation of immovables, flats and non-
residential premises),

- authorized measurement of emissions (according to the
decision of the Ministry of Environment, reference num-
ber 20/740/05/H1 0f23.2.2005,

- activity of authorized experts in branches of building,
engineering and agriculture — agrotechnical and zoo-
technical requirements for agricultural equipment (ac-
cording to the List of institutes qualified for expert acti-
vity of the Ministry of Justice, reference number 68/90-
org. of 9.3.1990).

The extent of other activity is determined annually max.
up to 40 % financial benefits from main activity.

The research Institute of Agricultural Engineering, p.r.i.
has solved in 2009 in total 16 commissions of other activity,
it means the activity carried out in order to achieve a profit.
There are chemical and microbiological analyses carried
out continuously for foreign physical and legal entities,
authorized measurements of ammonia emissions in agricul-
tural objects, studies, standard external services of the RIAE,
p.r.i., technical expertises and other commissions.



Spoluprace se zahrani¢im

International cooperation

EU Project 019884 European Biogas Initiative to Improve
the Yield of Agricultural Biogas Plants

Projekt evropske iniciativy je zaméten na zlepSeni G¢in-
nosti zemédélskych bioplynovych stanic v Evropé, k opti-
malizaci bioplynové technologie a procesii ke zvySeni efek-
tivity ve vSech ¢astech vyrobniho fetézce od surovin k
vyuziti bioplynu. Pro feseni projektu se spojila fada pted-
nich evropskych vyzkumnych instituci a univerzit které spo-
lupracovali s kliCovymi partnery z praxe. V projektu bylo
zapojeno ¢trnact partnerd z osmi evropskych zemi. Projekt
EU-AGRO-BIOGAS byl zaméfen na vyvoj a optimalizaci
celého vyrobniho fetézce - v rozsahu od produkce surovin,
procesu anaerobni fermentace, az na vyuziti bioplynu pro
vyrobu tepla a elektiiny. Ve spolupraci v§ech ziiCastnénych
zemi byla vyvinuta online evropska databaze vstupnich
surovin, kde bylo soustfedéno zna¢né mnozstvi dat (byl
vytvofen soubor vice nez 10 000 analyz). Online evropska
databaze vstupnich surovin je koncipovéna jako databaze
oteviena, do niz Ize nové idaje kdykoliv ptidat. Obsahuje
zakladni informace o kvalité surovin vyuzitelnych pro ana-
erobni kvaSeni véetné jejich produkce metanu. Online ev-
ropska databaze vstupnich surovin umoznuje ur¢it zaklad-
ni potencial bioplynu z regionalné dostupnych substrati a
smeési substrati. Nastaveni kvalitativnich parametrti pro
suroviny umoziuje ekonomické a energetické optimalizace
smési substrati pro vyrobu bioplynu.

Praktické ukazky ze vSech technologii a metod vyvinu-
tych v ramci projektu EU-AGRO-BIOGAS jsou kli¢ovym
prvkem projektu. EU-AGRO-BIOGAS zahrnuje nasledujici
demonstracni aktivity na trovni provozovanych komerc-
nich zatizeni: Inovativni pfistupy pro technologie pfipravy
a davkovani surovin, monitoring, management a systém
v€asného varovani v procesu anaerobni fermentace, nové
vyvinuté senzory, nové postupy ke zlepSeni efektivity fer-
mentace (enzymy, mikroorganismy, technologie michani),
systém zakryti zasobnikli digestatu, ktery vyuziva znaéné
mnozstvi metanu z digestatu bez nutnosti zmény podminek
anaerobni fermentace v hlavnim fermentoru. Zasadnim uko-
lem v ramci projektu EU-AGRO-BIOGAS je ekonomické a
environmentalni hodnoceni demonstra¢nich opatfeni na
vybranych stfednich a velkych bioplynovych stanicich po
celé Evropé. EU-AGRO-BIOGAS byl zah4jen v lednu 2007
a bude dokoncena v lednu 2010.

EU BAT-SUPPORT contract no. 044292 - Best Available
Techniques for European Intensive Livestock Farming-
Support for the Implementation of the IPPC Directive
Cinnosti uskute¢néné v roce 2009 byly jiz pievazné za-
meéfeny na prezentaci a Siteni dosazenych vysledkii mezi
odbornou védeckou vetejnost. Prvni ptilezitost se naskyt-
la na mezinarodnim zasedani expertni skupiny CRLTAP pro
omezovani dusiku ze zeméd¢€lstvi ,,Expert Panel on Mitiga-
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EU Project 019884 European Biogas Initiative to Improve
the Yield of Agricultural Biogas Plants

The project of European initiative is aimed at an effectivi-
ty improvement of agricultural biogas plants in Europe and
optimalization of biogas technology and processes increa-
sing the efficiency in all parts of production chain from raw
materials up to biogas utilization. Several leading European
research institutions and universities, which have coope-
rated with key partners from practice, were united in order
to solve this project. In the project there were involved 14
partners from 8 European countries. The project EU-AGRO-
BIOGAS was aimed at the development and optimalization
of the whole production chain - from production of raw
materials and process of anaerobic fermentation up to utili-
zation of biogas for heat and electricity production. In coo-
peration of all involved countries there was developed Eu-
ropean online database of input raw materials, in which
there was concentrated a number of data (it was created a
file containing more than 10 000 analyses). European onli-
ne database of input raw materials is conceived as an open
database, in which can be added new data at any time. It
contains basic information about the quality of raw materi-
als utilizable for anaerobic fermentation including their pro-
duction of methane. The European online database of the-
se input raw materials enables to determinate a basic po-
tential of biogas obtained from regionally available sub-
strates and substrate mixtures. The setting of qualitative
parameters for raw materials enables the economic and ener-
getic optimalization of substrate mixtures for biogas produ-
ction.

Practical demonstrations ofall technologies and methods
developed within the project EU-AGRO-BIOGAS are the
key element of the project. EU-AGRO-BIOGAS includes
the following demonstrational activities on the level of ope-
rated commercial facilities: innovative approaches for tech-
nologies of preparation and dosage of raw materials, moni-
toring, management and early warning system in process
of anaerobic fermentation, newly developed sensors, new
procedures improving the effectiveness of fermentation
(enzymes, microorganisms, technology of mixing), system
of covering of digestate reservoirs, which utilizes conside-
rable quantity of methane from digestate without necessity
to change the conditions of anaerobic fermentation in main
fermenter. The principal task within the project EU-AGRO-
BIOGAS is an economic and environmental evaluation of
demonstrational measures in selected medium and big bio-
gas plants throughout Europe. The project EU-AGRO-BI-
OGAS was launched in January 2007 and will be finished in
January 2010.



tion of Agricultural Nitrogen (EPMAN), kter¢ se uskutecni-
lo v Némeckém Garmisch Partenkirchen, a které bylo zame-
feno na dokonceni revize Goteborgského protokolu a de-
tailni revizi ptislusnych provadécich dokumentd, zaméie-
nych na zavadéni opatfeni snizujicich emise amoniaku do
zeméedélstvi. Ackoliv byl projekt BAT Support zaméten na
podporu IPPC, vysledky 1ze uspésné vyuzit i pii revizi Pro-
tokolu o omezovani acidifikace, eutrofizace a piizemniho
ozonu. Na zasedani byl predstaven algoritmus multikriteri-
alniho hodnoceni nejlepsich dostupnych technik z hlediska
dopadti na zivotni prostiedi, spotfebu energii a surovin, ale
iz pohledu welfare zvifat.

Dale byly vysledky prezentovany na zahajovacim zase-
dani (Kick-off meeting) expertni skupiny TWG IRPP (Tech-
nical Working Group — Intensive Rearing of Poultry and
Pigs), ktera se sesla za Gcelem revize Referencniho doku-
mentu o nejlepsich dostupnych technikach (BREF) pro in-
tenzivné chovand prasata a driibez. Na zasedani bylo do-
hodnuto, Ze pro jednotny a komplexni sbér tidaji pro revizi
BREF bude vyuzit prave v ramci feseni projektu vytvoreny
uzivatelsky pfijemny soubor elektronickych dotaznikii.

Clenstvi v mezinarodnich organizacich

Zastupci VUZT,v.v.i. jsou ¢leny t&chto organizaci: Euro-
pean Association for Potato Research (EAPR), ESSC (Eu-
ropean Society for Soil Conservation), ISTRO— (Interna-
tional Soil and Tillage Research Organisation).

VUZT,v.v.i. je aktivnim &lenem sdruzeni ENGAGE (sdru-
zeni evropskych instituti zemédelské techniky). Toto sdru-
zeni je zaclenéno do EurAgEngu jako regionalni asociace
zemé&délskych inzenyri pro Evropu v ramei CIGR. Ustav je
inadale ¢lenem sdruzeni institutt zeméd€lské techniky stred-
ni a vychodni Evropy (CEEAgEng).

Zastupce tstavu (Ing. M. Dédina, Ph.D.) je ¢lenem dvou
pracovnich skupin: Technical Working Group for Intensive
Livestock Farming (zabezpeceni IPPC) — Cesky zéstupce za
resort zemédélstvi pod gesci MZP CR; Technical Working
Group for Ammonia Abatement in the frame of UNC (zajis-
téni aplikace a principu Gétdborgského protokolu - CLTRP-
zabezpe&eni IPPC) — esky zastupce za MZe CR pod gesci
MZP CR.

Zahranic¢ni spoluprace, konference, dohody o spolupraci
Prezentace vysledkii na konferencich

Hlavni diiraz v mezinarodni spolupraci Vyzkumného usta-
vu zemédélské techniky, v.v.i. se klade na prezentaci vy-
sledkil vyzkumu na mezinarodnich konferencich a semina-
fich, na nichz vyzkumni pracovnici VUZT, v.v.i. pfednesli
referaty a predstavili postery:

- mezinarodni konference ,,European Pellets Conference*

—tunor 2009, Rakousko
- mezinarodni konference ,,Vyuzitie vysledkov vyskumu

k zlepSeniu vztahu polnohospodarskej ¢innosti a Zivot-

ného prostredia®“ — bezen 2009, Slovensko — Nitra
- mezinarodni konference ,,Ecology and Agricultural Ma
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EU BAT-SUPPORT contract no. 044292 - Best Available
Techniques for European Intensive Livestock Farming-
Support for the Implementation of the IPPC Directive

The activities carried out in 2009 have been mainly aimed
at presentation and dissemination of achieved results in
specialized scientific community. The first opportunity was
at international meeting of ,,Expert Panel on Mitigation of
Agricultural Nitrogen (EPMAN), which was held
in Garmisch Partenkirchen in Germany and which was aimed
at completion of revision of Goteborg Protocol and detai-
led revision of relevant implementing documents, which
introduce the measures reducing of ammonia emissions in
agriculture. Although the BAT Support project was aimed
at IPPC promotion, the achieved results can be successful-
ly utilized as well at revision of Protocol to Abate Acidifica-
tion, Eutrophication and Ground-level Ozone. On the mee-
ting there was also presented an algorithm of multicriterion
evaluation of the best available techniques in term of im-
pacts on the environment, consumption of energy and raw
materials, but also in light of animal welfare.

Furthermore, the results were presented at kick-off mee-
ting of the TWG IRPP (Technical Working Group — Intensi-
ve Rearing of Poultry and Pigs), which met together for
purpose of revision of the Reference Document about best
available techniques (BREF) for intensive rearing of poul-
try and pigs. On the meeting there was agreed, that for unit
and complex acquisition of data necessary for BREF revisi-
on it will be utilized an user friendly set of electronic ques-
tionnaries created within the solution of this project.

Membership in international organizations

The RIAE, p.r.i. representatives are members of the fol-
lowing organizations : European Association for Potato
Research (EAPR), ESSC (European Society for Soil Con-
servation), ISTRO — (International Soil and Tillage Re-
search Organisation).

The RIAE, p.r.i. is an active member of the ENGAGE (As-
sociation of European Institutes of Agricultural Enginee-
ring). This association is included into the EurAgEng as a
regional association of agricultural graduates for Europe
within the CIGR. Our institute is also a member of Associ-
ation of Agricultural Engineering Institutes of Central and
Eastern Europe (CEEAgENg).

The representative of institute (Ing. M. Dé&dina, Ph.D.)
is a member of two working groups: Technical Working
Group for Intensive Livestock Farming (IPPC securing) —
Czech representative for branch of agriculture under gesti-
on of Ministry of Environment of the Czech Republic; Tech-
nical Working Group for Ammonia Abatement in the fra-
mework of UNC (ensuring application and principle of G6-
teborg protocoll - CLTRP- IPPC securing) — Czech repre-
sentative for the Ministry of Agriculture of the Czech Re-
public under gestion of the Ministry of Environment.

International cooperation, conferences, agreements on
cooperation
Presentation of results at conferences



chinery* — kvéten 2009, Rusko — Saint Peterburg

- mezinarodni védecka konference ,,Technika
v podminkach trvale udrzitelného rozvoje* — kvéten 2009,
Slovensko — Nitra

- mezinarodni védecka konference —,,18th Triennial
ISTRO Conference — ¢erven 2009, Turecko

- mezinarodni konference ,, XXXIII CIOSTA CIGR Confe-
rence 2009 — Technology and Management to Ensure
Sustainable Agriculture, Agro Systems, Forestry and Sa-
fety* —Cerven 20009, Italie — Reggio di Calabria

- mezinarodni konference ,,6th Conference on Research and
Development in Central and Eastern European Institutes
of Agricultural Engineering (CEE AgEng) — ¢ervenec 2009,
Litva — Raudondvaris

- mezinarodni védecka konference ,,Bioenergy in Ukraine-
opportinities for rural development and influence on lo
cal communities® — zafi 2009, Ukrajina — Kyjev

- mezinarodni konference ,,PotatoEurope 2009 — zaii 2009,
Holandsko — Vorhuys

- 15th Internationalen Fachtagung ,,Energetische Nutzung
Nachwachsender Rohstoffe® — zati 2009, Némecko — Frei-
burg

- mezinarodni konference ,,Polnohospodarska biomasa“—
fijen 2009, Slovensko — Banska Bystrica

- mezinarodni seminaf ,,Den techniky pre mesta a obce* —
fijen 2009, Slovensko — Nitra

- mezinarodni konference ,,Briketovanie a peletovanie
2009 —r1ijen 2009, Slovensko — Bratislava

- mezinarodni sympozium ,,Delacon Performing nature Sym-
pozium 2009 — listopad 2009, Recko — Heraklion

- mezinarodni konference ,,Technika v technolégiach ag-
rosektora 2009~ listopad 2009, Slovensko — Nitra

- mezinarodni koference ,,Kraftstoffe der Zukunft 2009 —
listopad 2009, Némecko — Berlin

Dohody o spolupraci
Dohody o spolupraci byly uzaviena se tfemi slovensky-
mi partnery:
- Vyzkumny Gstav travnych porastov a horského
pol’nohospodarstva, Bansk& Bystrica
Spoluprace sméfuje na problematiku péstovani a vyuziti
biomasy pro energetické a surovinové ucely s hlavnim di-
razemna:
- technologie péstovani a sklizné travnich porosti
a alternativni vyuziti produkce z nich pro energetické
ucely,
- vyuziti odpadni biomasy z udrzby krajiny a vefejné ze
len¢,
- technologie a ekonomika zpracovani a vyuziti biomasy
a odpadni biomasy
Forma spoluprace spoc¢iva prevazné v ucasti na seminatich
a konferencich, ve vzajemnych informacich o feSenych pro-
jektech, ve spolecnych publikacich. Vysledkem je spolu-
prace na vyzkumném projektu APVV-0174-07 Analyza ma-
teridlovych tokov v manazmente prirodnych zdrojov
s zameranim na vyuzitie pol’nohospodarskej biomasy na
energetické ucely.
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The Research Institute of Agricultural Engineering, p.r.i.
puts the main emphasis on presentation of research re-
sults at the international conferences and workshops, where
the RIAE research workers delivered their papers and exhi-
bited the posters:

- International conference ,,European Pellets Conference*

—February 2009, Austria
- International conference ,, Utilization of Research Results

for an Improvement of Relation between Agricultural Ac-

tivity and Environment“— March 2009, Slovakia — Nitra

- International conference ,,Ecology and Agricultural Ma-
chinery* — May 2009, Russia — Saint Peterburg

- International scientific conference ,,Technology in Con-
ditions of Sustainable Development— May 2009, Slova-
kia—Nitra

- International scientific conference —,,18th Triennial

ISTRO Conference— June 2009, Turkey
- International conference ,,XXXIII CIOSTA CIGR Confe-

rence 2009 — Technology and Management to Ensure

Sustainable Agriculture, Agro Systems, Forestry and Sa-

fety — June 2009, Italy — Reggio di Calabria
- International conference ,,6th Conference on Research

and Development in Central and Eastern European Insti-
tutes of Agricultural Engineering (CEE AgEng) — July

2009, Lithuania— Raudondvaris
- International scientific conference ,,Bioenergy in Ukrai-

ne - Opportunities for Rural Development and Influence

on Local Communities*— September 2009, Ukraine — Kiev

- International conference ,,Potato Europe 2009 — Sep-
tember 2009, Netherlands — Vorhuys

- 15th Internationalen Fachtagung ,,Energetische Nutzung
Nachwachsender Rohstoffe* — September 2009, Germa-

ny — Freiburg

- International conference ,,Agricultural Biomass*— Octo-
ber 2009, Slovakia — Banska Bystrica

- International workshop ,,Day of Technology for Towns
and Communities, October 2009, Slovakia — Nitra

- International conference ,,Briquetting and Pelletizing

2009 — October 2009, Slovakia — Bratislava
- International workshop ,,Delacon Performing Nature Sym-

pozium 2009 — November 2009, Greece — Heraklion
- International conference ,,Machinery in Technologies of

Agrarian Sector 2009~ November 2009, Slovakia— Nitra
- International Conference , Kraftstoffe der Zukunft 2009

—November 2009, Germany — Berlin

Agreements on cooperation
These agreements have been concluded with three Slo-
vak partners:
- Research Institute of Grasslands and Mountain
Agriculture, Banska Bystrica
Cooperation is aimed at growing and utilization of bio-
mass for energy and raw material purposes with main em-
phasis on:
- technologies of cultivation and harvest of grasslands
and alternative utilization of production of them for ener

gy purposes,



- Mechanizacna fakulta SPU Nitra

Obsahem spoluprace je spole¢né méfeni chovu ovcei
s cilem posoudit technické parametry staji a chovatelské
podminky ve vybraném zemédélském druzstvu, méfeni vzdu-
chotechnickych parametrii staje chovu prasat a posouzeni
technickych moznosti staji chovu ovci pro méteni emisi.
Byla instalovana méfici aparatura pro dlouhodobé sledo-
vani mikroklimatickych parametra ve stajich pro chov pra-
sat a zahajen sbér udaju.

- Agrovaria Export-import, spol. s. r.o., Stirovo — piimé
spoluprace v oblasti aplikovaného vyzkumu, a to pfi zpra-
covani biologicky rozlozitelnych odpadi a pfi snizovani
emisi zatéZe amoniakem a sklenikovymi plyny v resortu ze-
medeélstvi.
Obsahem spoluprace je:
- zajisténi experimentl pii separaci kejdy prasat a skotu,
- zajiSténi experimenti pii davkovani biotechnologickych
ptipravkui pii kompostovani BRO do tekutych hnojiv
nebo napéajeci vody,
- pofadani spoleénych odbornych seminaiti s proble-
matikou vztahu zemé&délstvi a zivotniho prostiedi.
Pro spole¢né experimenty zaptjéuje AGROVARIA spol. s r.o.
vlastni technologické celky, VUZT, v.v.i. Praha pak méfici
techniku, vysledky jsou spoleéné prezentovany. Vysled-
kem spoluprace po provoznich zkuSenostech se separato-
rem byla realizovana konstrukéni iprava separatoru.

Dohody o védecko-technické spolupraci

Dohoda o pfimé védecko-technické spolupraci mezi
VIESCH Moskva (The All — Russian Research Institute
for Electrification of Agriculture) a VUZT, v.v.i. Praha
v oblasti zemedélské energetiky na obdobi r. 2005 — 2009.

V souladu se smlouvou mezi VUZT, v.v.i. Praha a Usta-
vem ekobiotechnologie a bioenergie Ukrajinské zemedél-
ské univerzity Kyjev (Institute of Ecobiotechnologies and
Bioenergy, National Agricultural University of Ukraine,
Kiev) byly prace zaméfeny na energeticky usporné tech-
nologie, biokonverzi a alternativni energetiku. Dosazené
vysledky umoznily ziskat dva UA patenty No 82274 a 82275
na vytapéci kotle s automatickym davkovanim standardi-
zovanych paliv a biopaliv. Soucasné byly ziskany dva uzit-
né vzory UA na zpiisob ziskavani pelet z biomasy No 34613
a linku pro vyrobu pelet z biomasy No 35096.

Dalsi smlouvy o spolupraci byly uzavieny

s Moldavskem, které je jednou z 8 zemi preferovanych Ces-
kou republikou pfi poskytovani zahrani¢ni pomoci.
Memorandum mezi VUZT, v.v.i.Praha (spolu s VURYV, v.v.i.
Praha a ITSZ CZU Praha) bylo uzavieno se Statni zemé-
délskou universitou v Kisineve v Moldavsku; dal$i memo-
randum s Vyzkumnym Ustavem mechanizace a elektrifika-
ce zemédélstvi v Kisinéveé se tyka technické pomoci
v oblasti vyzkumu a vyzkumnych projekttl, poradenstvi,
moznosti kratkodobych pobyti (dle financnich moznosti i
dlouhodobéjsich), Ph.D. pobytd s podilem na feSeni vy-
zkumnych projektti, vymény publikaci, ptipravy spolecnych
mezinarodnich projektl apod.
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- utilization of waste biomass from landscape maintenan-
ce and public greenery,
- technology and economy of processing and utilization
of biomass and waste biomass
Form of cooperation consists largely in participation in
workshops and conferences, in mutual exchange of infor-
mation on running projects and in common publications.
The result is a cooperation on research project APVV-0174-
07 Analysis of material flows in management of natural re-
sources aimed at utilization of agricultural biomass for ener-

gy purposes.

- Faculty of Mechanization SPU Nitra

The content of cooperation consists in common mea-
suring work in sheep breeding with the aim to consider the
technical parameters of stables and breeder conditions in a
selected agricultural cooperative, measurement of air con-
ditioning parameters of pigsties and examination of techni-
cal possibilities of sheep breeding stables for measurement
of emissions. There was installed a measuring device for
long-term monitoring of microclimatic parameters in pigs-
ties and there was launched a data collection.

- Agrovaria Export-Import, limited lability company, Sttiro-
V0o — direct cooperation in the sphere of applied research,
mainly at processing of biologically degradable waste and
reduction of ammonia and greenhouse gas emissions in
agriculture.

The content of cooperation:

- experiments during the separation of pig and beef cattle
slurry,

- experiments at dosage of biotechnological preparati-
ons during the BRO composting into the liquid fertili-
zers or feed water,

- organization of joint workshops dealing with problems
of relation between agriculture and environment.

For common experiments the AGROVARIA, limited liability
company lends own technological entities, the RIAE, p.r.i.
ensures techniques of measurement and the results are pre-
sented jointly. The outcome of mutual cooperation after
operational experience with separator was realized construc-
tional modification of separator

Agreements on scientific and technical cooperation

Agreement on direct scientific and technical cooperation
between VIESCH Moscow (The All — Russian Research
Institute for Electrification of Agriculture) athe RIAE, p.r.i.
Prague in the sphere of agricultural energy for the period
2005-2009.

In accordance with contract between the RIAE, p.zi. Pra-
gue and Institute of Ecobiotechnologies and Bioenergy,
National Agriculture University of Ukraine, Kiev the work
was focused on energy saving technologies, bioconversi-
on and alternative energetics. The achieved results ena-
bled to obtain two UA patents No 82274 a 82275 related to
heating boilers equipped by automatic dosage of standar-
dized fuels and biofuels. At the same time there were gained
two utility designs UA concerning the method of pellet
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Mnohostranna spoluprace

Spolupréace v navaznosti na feSeni projektu ALTENER
XVI11/4.1030/Z/99-386: Biodiesel Courier International — A
Union-Wide News Network:
Mr. Werner Korbitz, chairman of the Austrian Biofuels In-
stitute (ABI), Vienna, Austria — editor
Mr. Dieter Bockey, assistant director of Union zur Forde-
rung von Ol- und Proteinpflanzen (UFOP), initially Bonn,
later-on Berlin, Germany
Mr. Peter Clery, chairman of the British Association for Bi-
ofuels and Oils (BABFO), Spalding, United Kingdom
Mr. Petr Jevic, task leader Biodiesel, Research Institute for
Agricultural Engineering, p.r.i. (VUZT, v.v.i.), Prague, Czech
Republic
Vsechny dohody o spolupraci byly schvaleny Radou in-
stituce

Mezinarodni seminare a konference

V roce 2009 se konaly tyto mezinarodni seminaie a kon-
ference organizované VUZT, v.v.i. nebo ve spolupraci tsta-
vu s dal$imi institucemi:

obtaining from biomass No 34613 and line for pellet produ-
ction from biomass No 35096.

Another agreements on cooperation have been conclu-
ded with Moldova, which is one of eight countries prefer-
red by the CR at providing of foreign assistance.
Memorandum was signed between the RIAE, p.r.i. Prague
(together with Crop Production Institute, p.r.i. Prague and
Institute of Tropical and Subtropical Agriculture of the
Czech University of Agriculture, Prague) and State Univer-
sity of Agriculture in Kisinev, Moldova; another memoran-
dum with Research Institute of Mechanization and Electri-
fication of Agriculture in Kisinév is related to technical as-
sistance in the spheres of research and research projects,
consultancy, possibilities of short-term stays (according
to financial means also longer-time ones), Ph.D. graduant
stays with share in solution of research projects, exchange
of published materials, preparation of common internatio-
nal projects etc.

Multilateral cooperation

Cooperation in connection with the project ALTENER XVII/
4.1030/Z/99-386: Biodiesel Courier International — A Union-
Wide News Network:

Mr. Werner Korbitz, Chairman of the Austrian Biofuels In-
stitute (ABI), Vienna, Austria — editor

Mr. Dieter Bockey, Assistant Director of Union zur Forde-
rung von Ol- und Proteinpflanzen (UFOP), initially Bonn,
later Berlin, Germany

Mr. Peter Clery, Chairman of the British Association for
Biofuels and Oils (BABFO), Spalding, United Kingdom
Mr. Petr Jevic, Task Leader Biodiesel, Research Institute
for Agricultural Engineering, p.r.i. (RIAE, p.r.i.), Prague,
Czech Republic

All agreements on cooperation have been approved by the
Council of Institution.

International workshops and conferences

In 2009 there have been held these international work-
shops and conferences organized by the RIAE, p.r.i. or in
cooperation with another institutions:

Nazev akce Termin a misto konani
Event Date and Venue
Vyuziti vysledkl vyzkumu ke zlepSeni vztahu zemédé€lské ¢innosti a Zivotniho 17.3.2009

prostredi / Utilization of Research Results for Improvement of Relation between Muzla

Agricultural Activity and Environment

Mezinarodni vinohradnické konference a 3. vinohradnicky den SOME. Lednice 10.6.2009

10.6.2009. SOME / International Vineculture Conference and 3. Vineculture Day Lednice

SOME. Lednice 10.6.2009. SOME

Biologicky rozlozitelné odpady V. mezinarodni konference 9.-11.9.2009 / 11.9.2009

Biologically Degradable Waste. V. International Conference 9.-11.9.2009 Namést' nad Oslavou

Kontakt
Ing. Antonin Machalek, CSc.
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Poradenstvi

Consultancy

Poradenstvi je dillezita sou¢ast ¢innosti VUZT, v.v.i. dana
zfizovaci listinou a nezbytna pro komunikaci vyzkumnych
pracovniki s velice pocetnou skupinou uzivateld z fad ze-
meédelské a komunalni praxe, statni spravy a poradenskych
firem, zpracovatelskych podnikd, fidicich pracovniki. Po-
radenstvi se zde uskutecniuje neékolika zptsoby:

a) metodiky - priruéky pro praxi

V podptirném programu 9.F.g Metodickd ¢innost
k podpote zemédélského poradenského systému s financni
podporou MZe CR byly autorskymi kolektivy VUZT, v.v.i.
zpracovany tyto metodické prirucky:

Vyroba plastického steliva pro skot (Jelinek, A., Dédina,
M., Pliva, P.)

Metodika shrnuje poznatky ovéiené v praxi tykajici se
sestaveni a provozu technologické linky pro vyrobu plas-
tického steliva-kompostu z kejdy skotu, ktera je zaloZzena
na principu separace tuhé ¢asti ze surové kejdy a termic-
kém oSetfeni separatu tak, aby doslo k uplné hygienizaci a
potlaceni patogennich mikroorganizmt. Metodika umoziuje
provozovatelim chovti skotu sestavit linku, ktera je sloze-
na ze stroju volné dostupnych na ¢eském trhu. Technické
parametry provozu navrzené linky byly ovétfovany od r.
2005 na farmé Petrovice, pattici ZD Krasna Hora nad Vlta-
vou a.s. Linka vyrazné€ usnadiiuje preménu kejdy na vyuzi-
telnou surovinu a vysledkem je vyrazné zlepseni nejen ke
vztahu k zivotnimu prostiedi, ale i k welfare chovanych
zvifat.

Technologie lokalni aplikace minerdlnich hnojiv a pri-
pravkii pri péstovani brambor (Mayer, V., Rizek, P.,
Kasal, P. Vejchar, D.)

V metodické pfirucce jsou prezentovany vysledky vy-
zkumného feseni projektu NAZV Ministerstva zeméd¢€lstvi
CR ¢&islo QF4081 Inovace systému hnojeni brambor lokalni
aplikaci mineralnich hnojiv se zfetelem na ochranu Zivotni-
ho prostiedi. Jsou uvedeny vysledky a prakticky aplikova-
telné navrhy a doporuceni novych pracovnich postupi
lokalniho pasového hnojeni pfi péstovani brambor na od-
kamenénych i neodkamenénych ptdach tuhym nebo ka-
palnym hnojivem. V pfirucce jsou prezentovany védecké
poznatky o zvySeni vyuziti hnojiv rostlinami brambor pfi
jejich lokalni aplikaci pii zachovani nebo zlepseni kvality
hliz a vynost brambor v polnich a poloprovoznich poku-
sech. Metodika obsahuje a popisuje stavajici a nové agro-
technické postupy hnojeni pfi péstovani brambor, vlivy
postupt a davek zivin na vynos i kvalitu brambor, zmény
zivin v pud¢ a doporuceni pro uplatnéni vysledktl v praxi.
Soucasti je i hodnoceni a porovnani ekonomické naroc-
nosti riiznych zptisobii hnojeni a jejich ekonomické vyhod-
nosti z hlediska tispory hnojiv, nakladii na technické vyba-
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Consultancy is an important part of activities carried out
by the RIAE, p.r.i. given by the Deed of Establishment and
necessary for communication of research workers with very
numerous group of users from agricultural and municipal
practice, state administration, consultant firms, processing
plants and management staff. Advisory services are offe-
red by the following ways:

a) methodologies and handbooks for practice

Within the supportive programme 9.F.g “Methodical
activity to the promotion of agricultural advisory system”
with financial support of the Ministry of Agriculture of the
Czech Republic there were elaborated by the RIAE authors
hereafter mentioned methodological manuals:

Production of plastic bedding for cattle (Jelinek, A.,
Dédina, M., Pliva, P.)

Methodology summarizes verified field tested knowledge
about design and operation of the technological line for
production of plastic bedding — compost from cattle slurry,
which is based on the principle of the separation of solid
fraction from raw slurry and the thermally treatment of the
separate in such way that the complete hygienization and
pathogens elimination occur. Methodology allows a com-
position of the line of machines freely available on Czech
market. Since 2005 some technical parameters of the line
has been verified on the farm Petrovice owned by ZD Kras-
na Hora nad Vltavou. The line facilitates the transformation
of slurry into usable product significantly. Consequently, it
contributes to living environment protection and welfare
of housed cattle

Technology of local application of mineral fertilizers
during the potato growing (Mayer, V., Rtzek, P., Kasal, P.
Vejchar, D.)

Methodical manual outlines the results of research pro-
ject ,Innovation of potato fertilization by application of
mineral fertilizers with consideration he environment pro-
tection* (no. QF 4081). This project was approved by the
National Agency for Agricultural Research (NAAR) of Mi-
nistry of Agriculture of the Czech Republic. The practical
applicable proposals and recommendation for new opera-
ting procedures of local belt fertilization have been summa-
rized. The solid or liquid fertilizer have been applied during
the potato cultivation on stony soils or stone less soil. The
utilization of fertilizer components by potatoes was enhan-
ced due to local application. The tuber quality and their
yield have been preserved or improved during. The metho-
dology features the current and new agro technical me-
thods of fertilization during potatoes cultivation, influents
of procedures and nutrition doses affected potatoes yield
and quality, changes of soil nutrients and recommendation
for practical utilization. The assessment and comparison of



veni pfi hnojeni brambor. Metodika navrhuje nova technic-
ka teSeni aplikace kapalnych hnojiv a ptipravku.

Cilem ptiru¢ky je informovani odborné praxe ve vazb¢ na
podporu zavadéni novych postupti lokalniho hnojeni a
vyuziti navrZzeného feSeni aplikatoru kapalnych hnojiv a
pripravki pii péstovani brambor. Managementu zeméd¢l-
skych vyrobnich podnikd jsou predkladany k posouzeni
udaje a doporuceni o vyhodach a nevyhodach postupti pii
upravach a inovacich technologickych systémut hnojeni
brambor v jejich vyrobnich podminkach.

b) internetové poradenské a expertni systémy

Hlavni internetova stranka VUZT, v.v.i. je na adrese
http://www.vuzt.cz

statické webové stranky jsou soustfedény do rubriky PO-
RADENSTVT{ s témito hlavnimi ¢4stmi:

Provozni ndklady zemédélskych strojui - pro uzivatele je
metodika vypoctu a kompletni soubor normativi na adre-
se http:// www.vuzt.cz/?menuid=592

Provozni ndklady strojnich souprav — pro uzivatele je
metodika vypoctu a kompletni soubor normativii na adre-
se http:/www.vuzt.cz/?menuid=205

Technologické postupy péstovani plodin - pro uZivatele
je metodika vypoctu a kompletni soubor normativii na
adrese http://www.vuzt.cz/?menuid=324

Ekonomika péstovani plodin - pro uzivatele je metodika
vypoctu a kompletni soubor normativii na adrese
http://www.vuzt.cz/?menuid=394

Katalog zemédélské techniky - pro uZzivatele je katalog
pfistupny na adrese

http://www.vuzt.cz/index.php? 1=1&menuid=467

dynamické webové stranky jsou soustfedény do rubriky
EXPERTNI SYSTEMY s témito hlavnimi &stmi:

Vypocet provoznich nakladii strojii - uzivatel si mize vy-
brat zcela konkrétni stroj z databaze (pfipadné zadat novy
stroj), vypocet provoznich nakladu stroje lze piizptisobit
lokalnim podminkam Vypocet je pro uzivatele k dispozici
na webové adrese:
http://212.71.135.254/vuzt/zvoltyp.htm?menuid=141
Doporucené pripravky podle skodlivych cinitelii/ podle
plodin - systém usnadiiuje volbu prostfedk pro chemic-
kou ochranu rostlin. Expertni systém je pro uzivatele
k dispozici na webové adrese:
http://212.71.135.254/vuzt/zvolskod.htm?menuid=142
resp.
http://212.71.135.254/vuzt/zvolplod.htm?menuid=143
Technologie a ekonomika plodin - poskytuje podrobné
udaje o technologickém postupu péstovani plodiny, nakla-
dech a vysledné ekonomice produkce. Uzivatel ma moz-
nost v Sirokém rozsahu pfizpisobit vysledky lokalnim pod-
minkdmuzivatele.

Expertni systém je pro uzivatele k dispozici na webové ad-
rese:

http://svt.pi.gin.cz/vuzt/code.htm?menuid=589

vzt
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economic demand of various fertilization systems were in-
cluded. Their economic profitability in case of fertilizers,
inputs and technical equipment savings were monitored.
New technical solution for application of liquid fertilizers
and other preparation.

The aim is to inform about the professional practises
regarding to the new introduced methods of local fertiliza-
tion and utilizations of proposed solution for application of
liquid fertilizers and other agrochemicals in potatoes plan-
ting. Management of agriculture products received data
for judgment and recommendations concerning the advan-
tages and disadvantages during changes and innovations
of technology systems of potatoes fertilization.

b) internet advisory and expert systems
The main RTAE website is http://www.vuzt.cz

static websites are concentrated in section
CONSULTANCY and have the following main parts:
Operational costs of agricultural machines — the users
can found the calculation procedure and complete list of
normatives on website http://www.vuzt.cz/?menuid=592
Operational costs of machine sets — the users can found
the calculation procedure and complete list of normatives
onwebsite http://www.vuzt.cz/?menuid=205
Technological processes of crop growing — the users
can found the calculation procedure and complete list of
normatives on website http://www.vuzt.cz/?menuid=324
Economy of crop growing — the users can found the
calculation procedure and complete list of normatives on
website http://www.vuzt.cz/?menuid=394

Catalogue of agricultural engineering - this catalogue
is accessible for users on website http://www.vuzt.cz/
index.php?1=1&menuid=467

dynamic websites are concentrated in section EXPERT
SYSTEMS with the following main parts:

Calculation of machine operational costs — user can
select particular machine from database (eventually
indicate a new machine), calculation of machine operati-
onal costs can be adapted to the local conditions. Cal-
culation is available for a user on website:
http://212.71.135.254/vuzt/zvoltyp.htm?menuid=141
Recommended preparations according to the harmful
factors according to the crops. System facilitates a
selection of herbicides. Expert system is available for
users on website:
http://212.71.135.254/vuzt/zvolskod.htm?menuid=142
resp.
http://212.71.135.254/vuzt/zvolplod.htm?menuid=143
Technology and economy of crops — Here there are given
the detailed data about technological process during
crop cultivation, costs and economic indicators of
production. User has a possibility to adapt the results in
wide range to the conditions in his locality.

Expert system is available for users on website:
http://svt.pi.gin.cz/vuzt/code.htm?menuid=589




Internetovy expertni systém ,,Ekonomika kompostovani
na pasovych hromadach* je uzivatelim k dispozici na ad-
rese http://212.71.135.254/vuzt/komp.htm?menuid=629
expertni systém ,,Ekonomika bioplynovych stanic* na ad-
rese

http://212.71.135.254/vuzt/biom.htm?menuid=630

expertni systém ,,Ekonomika vyroby tvarovanych biopa-
liv a spalovani biomasy “ na
http://212.71.135.254/vuzt/spal.htm?menuid=63 |

Internetovy expertni systém ,,Raciondlni hnojeni* je uzi-
vateliim k dispozici na adrese
http://212.71.135.254/vuzt/hnojeni/hnojeni.htm?
menuid=660

a na poradenském portalu
(http://www.agroporadenstvi.cz)

Internetovy expertni systém ,,Hodnoceni dopravniho pro-
cesu v zemedeélskem podniku® je uzivatelim k dispozici na
adrese

http://212.71.135.254/vuzt/programy/doprava/
doprava.htm?menuid=659

védecky Casopis Agritech Science — je urcen pro publi-
kovani védeckych ¢lanki z oblasti zemédelskych techno-
logickych systémt a pro uzivatele je pfistupny na adrese
http://www.agritechscience.cz

¢) poradenstvi v ramci environmentdlniho vzdélavani,
vychova a osvéta (EVVO)

Veskeré publikace i pfednasSky jsou obsazeny
v samostatné piiloze Publikace.
Ucast a prezentace VUZT, v.v.i. na vystavé Zemé Zivitelka
v Ceskych Budgjovicich, expozice byla soudasti stanku
MZe CR a obsahovala internetové poradenstvi, odborné
brozury, listovky, postery, ukazka riiznych druhti biopaliv
ve formé topnych pelet a topnych briket vytvofenych
z rostlinné biomasy.

d) pedagogicka cinnost

Do této Cinnosti patii vSechny vySe uvedené prednas-
ky védeckych pracovniktt VUZT, v.v.i. na univerzitach a
akademiich.

Kontakt
Ing. Antonin Machalek, CSc.
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internet expert system ,,Economy of composting on belt
piles* is available for users on website
http://212.71.135.254/vuzt/komp.htm?menuid=629
expert system ,,Economy of biogas plants ““ on website
http://212.71.135.254/vuzt/biom.htm?menuid=630

expert system ,,Economy of shaped biofuels production
and biomass combustion“ on website
http://212.71.135.254/vuzt/spal. htm?menuid=63 |

expert system ,, Rational fertilization “ is available for
users on website:

http://212.71.135.254/vuzt/hnojeni/
hnojeni.htm?menuid=660

and on advisory portal
(http://www.agroporadenstvi.cz)

expert system ,,Evaluation of transport process in ag-
ricultural enterprise EXpert system is available for
users on website:
http://212.71.135.254/vuzt/programy/doprava/
doprava.htm?menuid=659

scientific journal Agritech Science — is destinated for
publication of scientific articles from the sphere of
agricultural technological systems and for users is
available on website http://www.agritechscience.cz

¢) consultancy in the framework of environmental
education (EVVO)
All publications, lectures and other research results are
contained in the separate chapter ,, Publications .
Participation and presentation of the RIAE, p.r.i. on the
exhibition Zemé Zivitelka in Ceské Bud&jovice.
Exposition was part of stand of the Ministry of Agriculture
of the Czech Republic and contained an internet consul-
tancy, specialized booklets, leaflets, posters and display of
various kinds of biofuels in form of heating pellets and
heating briquettes fabricated from plant biomass.

d) educational activity

To this activity belong above all the lectures of mana-
gers and research workers of the RIAE at the universities
and colleges.
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Machines in Agriculture, Landscape Maintenance and
Environment Protection : proceedings of the Internatio-
nal Scientific Conference Prague, 5"-7" May 2009. Versi-
on 1. Praha : CZU — Katedra vyuziti strojii — Technicka
fakulta, 2009, s. 198-203. ISBN 978-80-213-1897-7

PASTOREK, Z.,KARA, J., HUTLA, P. Production of so-
lid alternative fuels (SAF) with admixture of biomass. In
KUCINSKAS, V., DZIKIENE, R. (Editors). Proceedings of
the 6th Research and Development Conference of Central
and Eastern European Institutes of Agricultural Enginee-
ring (CEE AgEng) : Raudondvaris June 30-July 02 2009.
Raudondbvaris : Institute of Agricultural Engineering Uni-
versity of Agriculture LUA, 2009, p. 69-76. ISBN 978-9986-
732-50-1
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PECEN, J.,ZABLOUDILOVA, P., DOLEJS, J. The labora-
tory experiments with TiO, and its influence on decreasing
of NH, emissions. [Laboratorni experimenty s vyuzitim TiO,
ajeho vliv na snizeni emisi amoniaku]. In NANOCON 2009,
Roznov pod Radhostem 20.-22.10.2009. Tanger, s.r.o. a
Ceska spolegnost pro nové materialy a technologie. Tan-
ger, s..0. 2009, s. 223-237. ISBN 978-80-87294-13-0

PLIVA, P. Na jaké plose kompostovat zbytkovou bioma-
su ze zemédelstvi. [Area needed for composting of residual
biomass from agriculture]. In JEVIC, P, SEDIVA, Z., PLIVA,
P.ed.). Co se zbytkovou biomasou v zemédélstvi — hnojivo,
energie, suroviny? Sbornik prednasek a odbornych praci
vydany k mezinarodnimu semindri konanému 25.6.2009
Jjako odborna doprovodna akce ,, Narodni vystavy hospo-
darskych zvirat a zemédélské techniky *, Brno — Vystavis-
té. Praha : VUZT ve spolupraci MZe CR : CZU —TF - KTZS,
2009,¢.1,s.16-21. ISBN 978-80-86884-45-5

PLIVA, P., HAMSIK, T. Bezdratové méfeni teploty
v hromadach kompostu. [ Wireless measurement of tempe-
rature in compost piles]. In Trvale udrzitelny systéem nakla-
dani s bioodpady, kvalita vstupu a vystupu. Namést nad
Oslavou, 9-11.9.2009. Namést’ nad Oslavou : ZERA, 2009
s.107-113.1SBN 978-80-87226-03-2

PLIVA, P., MARESOVA, K. Technika vhodn4 ke kom-
postovani zemédelskych odpadii a bioodpadii v obci. [Ma-
chinery usable for composting of agricultural and munici-
pal biodegradable wastes]. In Dejte Sanci bioodpadu. PI-
zer 26.3.2009. Praha : Ekodomov. Tiskarna A.R. Garamond
2009, s. 19-29. ISBN 978-80-903559-6-5

SOUCEK, J., BURG, P., KROULIK, M. Vyuziti dieva
z ovocnych vysadeb pro vyrobu energetické stépky. [Utili-
zation of fruit grove wood for production of energy chip-
pings]. In New Trends in Design and Utilisation of Machi-
nes in Agriculture, Landscape Maintenance and Environ-
ment Protection : proceedings of the International Scien-
tific Conference Prague, 5"-7" May 2009. Version 1. Pra-
ha : CZU — Katedra vyuziti stroji — Technicka fakulta, 2009,
s.244-248.1SBN 978-80-213-1897-7

SEDIVA, Z., SVETLIK, M., JEVIC, P. DUBROVIN, V.
Monitoring of rapessed oil quality with respect to their
utilization as a motor fuel. In Kucinskas, V., Dzikiené, R.
(Editors). Proceedings of the 6th Research and Develop-
ment Conference of Central and Eastern European Insti-
tutes of Agricultural Engineering (CEE AgEng) : Rau-
dondvaris June 30-July 02, 2009. Raudondvaris : Institu-
te of Agricultural Engineering University of Agriculture
LUA, 2009, p. 249-255.ISBN 978-9986-732-50-1

SEDIVCOVA, G., MARESOVA, K. Vliv kompostu na in-
filtra¢ni schopnost ptid. [Compost impact on soil infiltrati-
on]. In New trends in design and Utilisation of Machines
in Agriculture, landscape maintenance and Environment
Protection. Kostelec nad Cernymi lesy, 5.-7.5.2009. CZU
Praha, Technicka fakulta, Katedra vyuziti stroji, 2009, s.
238-244.1SBN 978-80-213-1897-7

VEGRICHT, J., MILACEK, P., AMBROZ, P., MACHA-
LEK, A. Fuel consumption and mixing wagon characteris-



tics. [Provozni vlastnosti michacich krmnych vozi]. In Six-
th International Scientific and Practical Conference ,, Eco-
logy and agricultural machinery*, North-West Research
Institute of Agricultural Engineering and Electrification,
13-14.05.2009, s. 249-254, Saint-Petersburg-Pavlovsk. ISBN
978-5-88890-058-1

VESELA, K., KARA, J., HANZLIKOVA, 1. ZvyZeni pro-
duktivity procesu anaerobni digesce pomoci aditiv. [Prote-
ction productivity increase of anaerobic digestion process
by using additives]. In New Trends in Design and Utilisa-
tion of Machines in Agriculture, Landscape Maintenance
and Environment: proceedings of the International Scien-
tific Conference Prague, 57" May 2009. Version 1. Pra-
ha : CZU — Katedra vyuziti strojii— Technicka fakulta, 2009,
s.283-286.ISBN 978-80-213-1897-7

ZABLOUDILOVA, P, PECEN, J., KOSOVA, M., CESPI-
VA, M., JELINEK, A. TiO2 application to suppress the ef-
fect of'animal production on the environment. [ VyuZiti TiO,
na potlaceni negativniho vlivu zivo¢isné vyroby na zivotni
prosttedi]. In NANOCON 2009, Roznov pod Radhostém
20.-22.10.2009. Tanger, s.r.0. a Ceska spole&nost pro nové
materialy a technologie. Tanger, s.r.0. 2009, s. 237-242. ISBN
978-80-87294-13-0

Patenty / Patents

NACIONALNYJAGRARNIJUNIVERSITET UKRAINI
—NAUKOVO-DOSLIDNIJ INSTITUT EKOBIOTECHNO-
LOGIJ TABIOENERGETIKI, KIIV. Sposib oderzannja gra-
nul z biomasi. [Method of biomass pellets handling]. Vy-
nachidniki: V. O. DUBROVIN, M. D. MELNYCUK (UA); P.
JEVIC, J. NOVAK (CZ). MPK (2009). Ukraina (UA), Minis-
terstvo osviti 1 nauki Ukraini, Derzavnij departament inte-
lektualnoj vlasnosti. Patent na vinachid. No 88735 (dani
stocovno zajavki: 12.05.2008), data nabuttja Cinnosti:
10.11.2009, publikacija vidomostej pro vidacu patentu:
10.11.2009, Bjul. 46,2009 p.

NACIONALNYJ AGRARNIJ UNIVERSITET UKRAINI
—NAUKOVO-DOSLIDNIJ INSTITUT EKOBIOTECHNO-
LOGIJ TABIOENERGETIKI, KIIV. Linija dlja virabnictva
granul z biomasi. [Line for biomass pellets production].
Vynachidniki: V. 0. DUBROVIN, M. D. MELNYCUK (UA);
P. JEVIC, J. NOVAK (CZ). MPK (2009). Ukraina (UA), Mi-
nisterstvo osviti i nauki Ukraini, DerZavnij departament in-
telektualnoj vlasnosti. Patent na vinachid. No 86551 (dani
stocovno zajavki: 12.05.2008), data nabuttja ¢innosti:
27.04.2009, publikacija vidomostej pro vidacu patentu:
27.04.2009, Bjul. 38,2009 p.

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.,
PRAHA. Strukovy nasadec. [Teat cup]. Pivodce vynale-
zu: Jiti VEGRICHT, Antonin MACHALEK. Int. CL: A01J 5/
16,A01 J 5/04. Ceska republika, Utad primyslového vlast-
nictvi. Patentovy spis ¢. 301 285 (PV 2006-167, piihlaseno
14.03.2006, udéleno 20.11.2009, oznameni o udéleni
30.12.2009, Véstnik €. 52/2009)
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UZitné vzory / Use examples

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.,
PRAHA, CESKA ZEMEDELSKA UNIVERZITAV PRAZE,
PRAHA. Zarizeni pro stanoveni meze pevnosti ve smyku
drevin. [Equipment for determination of woody species re-
sistance to shearing]. Piivodce vyndlezu: Jiti SOUCEK,
Milan BROZEK. Int. C1.: G 01 N 3/08, G 01 N 3/00,GO1L 1/
00, G 01 N 19/00. Ceska republika, Utad primyslového vlast-
nictvi. Spis uzitnych vzorti 20075 (PUV 2009-21297, prihla-
seno 03.06.2009, zapsano 21.09.2009, zvefejnéni zapisu
30.09.2009)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.,
PRAHA. Plast boxu pro chov zvirat. [Box covering for
livestock breeding]. Plivodce vynalezu: Jifi VEGRICHT,
Maria FABIANOVA, Petr MILACEK, Miloslav SOCH. Int.
Cl.: AO1K 1/00, E04B 2/04, E04B 1/62, E304H 5/08. Ceska
republika, Ufad pramyslového vlastnictvi. Spis uZitnych
vzori 20179 (PUV 2009-21753, ptihlaseno 02.10.2009, za-

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.,
PRAHA. Strecha boudy pro chov zvirat. [Shed roof for
livestock breeding]. Piivodce vynalezu: Jifi VEGRICHT,
Maria FABIANOVA, Milan MILACEK, Josef SIMON, Mi-
loslav SOCH. Int. C1.: AO1K 1/00, EO4F 17/04, F24F 7/02.
Ceska republika, Utad primyslového vlastnictvi. Spis uZit-
nych vzori 20343 (PUV 2009-21899, ptihlaseno 5.11.2009,

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.,
PRAHA. Zarizeni k soldarnimu ohvevu vody. [Equipment
for solar water heating]. Pivodce vynalezu: Jiti VEGRICHT,
Maria FABIANOVA, Int. Cl.: F24] 2/42, F24) 2/54. Ceska
republika, Utad pramyslového vlastnictvi. Spis uzitnych
vzori 20241 (PUV 2009-21670, ptihlaseno 10.09.2009, za-
psano 16.11.2009, zvetejnéni zapisu 25.11.2009)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.,
PRAHA. Zarizeni pro mereni sil. [Equipment for force me-
asuring]. Pavodce vynalezu: Véaclav PODPERA, Otakar
SYROVY, Frantisek VOTIPKA. Int. C1.: GO1 L 1/04,GO1 L 1/
06,G01L 1/00,G01L5/13,G 01 L 5/00. Ceska republika,
Utad priimyslového vlastnictvi. Spis uzitnych vzorti 19926
(PUV 2009-21151, prihlaseno 27.04.2009, zapsano 17.08.2009,
zvetejnéni zapisu 26.08.2009)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.,
PRAHA. Zarizeni pro méreni kvality kompostu na kom-
postarnach. [Equipment for determination of compost qua-
lity in composting plants]. Piivodce vynalezu: Petr PLIVA,
Tomas HAMSIK, Toma§ HAMSIK, jr. Int. C 05 F 9/04, G 01
K 13/00,H 04 B 10/08, H 04 B 10/10. Ceska republika, Utad
prumyslového vlastnictvi. Spis uzitnych vzord 19946 (PUV
2009-21315, prihlaseno 10.06.2009, zapsano 17.08.2009, zve-



Vysledky promitnuté do pravnich piedpist a norem, do
smérnic a piredpisii nelegislativni povahy / Results im-
plemented in legal rules and statutes, in directives and
regulations non-legislative character

JEVIC, P. (zpracovatel): CSN 65 6508 ,, Motorova paliva
— Smésné motorové nafty obsahujici methylestery mast-
nych kyselin (FAME) — Technické pozadavky a metody
zkouseni* [ Automotive fuels — Diesel fuel blends contai-
ning fatty acid methyl esters (FAME) — Requirements and
test methods]. Utad pro technickou normalizaci, metrologii
a statni zkusebnictvi, prosinec 2009, 9 s.

JEVIC, P. (zpracovatel): CSN 65 6513 ,, Motorova paliva
— Ethanol E95 pro vznétové motory — Technické pozadav-
ky a metody zkouseni [ Automotive fuels — Ethanol E95
for compression ignition engines (diesel engines) — Requi-
rements and test methods]. Ufad pro technickou normaliza-
ci, metrologii a statni zkusebnictvi, prosinec 2009, 10 s.

VEGRICHT, J., FABIANOVA, M. Zpracovani podkladii
pro aktualizaci strategie financovani implementace smér-
nice Rady 91/676/EHS (nitrdatové smérnice) - odhad cel-
kovych financnich nakladu na implementaci nitratové
smérnice. [Data processing for updating of the strategy for
financing the implementation of Council Directive 91/676/
EEC (Nitrates Directive) - valuation of the total financial
cost on implementacion of Nitrate Directive]. Neveiejna
zpravaMZe CR. VUZT, Praha, 2009, 152 s.

Certifikované metodiky / Certified methodology

JELINEK, A., DEDINA, M., PLIVA, P. Vyroba plastické-
ho steliva pro skot. [Production of plastic bedding for cat-
tle]. Uplatnéna certifikovana metodika. Praha : Vyzkumny
ustav zemédelské techniky, 2010. 55 s. ISBN 978-80-86884-
49-3

MAYER, V., RUZEK, P., KASAL, P. VEJCHAR, D. Tech-
nologie lokalni aplikace mineralnich hnojiv a ptipravka pii
péstovani brambor. [ Technology of local application of mi-
neral fertilizers during the potato growing]. Praha : Vyzkumny
ustav zemédelské techniky, 2009. 42 s. ISBN 978-80-86884-
48-6
Software/ Software

ABRHAM, Z., KOVAROVA, M., RICHTER, J., SCHEU-
FLER, V. Racionalni hnojeni. [Rational fertilization]. Pro-
gram je umistén na internetovych stankach VUZT v.v.i.,
v ¢asti Expertni systémy http://212.71.135.254/vuzt/hnoje-
ni/hnojeni.htm?menuid=660 a na poradenském portalu
(http://www.agroporadenstvi.cz)

PODPERA, V., SYROVY, O. Hodnoceni dopravniho pro-
cesu v zemédélském podniku. [Evaluation of transport pro-
cess in agricultural enterprise]. Program je umistnén na in-
ternetovych strankach VUZT, v.v.i. v &asti Expertni systé-
my http://212.71.135.254/vuzt/programy/doprava/dopra-
va.htm?menuid=659

64

Ovérena technologie / Tested technology

ANDERT, D. Technologie energetického vyuziti lu¢niho
sena v obtich balicich 0,8 x 0,8 x 2,2 m bez nutnosti jejich
rozdruzovani v kotli STEP Trutnov o vykonu 0,7 MW. [ové-
fend technologie]. Uzivatel technologie: EKOPAL Olomouc.
Ovétovaci provozy zahajeny v roce 2009

SOUCEK, J. Technologie sklizné a energetického vyuzi-
ti chrastice rakosovité s vyuzitim lisovani do valcovych
baliku. [Technology of harvest and energy utilization of
Reed canarygrass with utilization of pressing into rolling
bales]. [ovetena technologie]. Uzivatel technologie: Vac-
lav Veleta, Selekta Pacov, a.s. Ovétovaci provozy zahdjeny
v roce 2009

Audiovizualni tvorba, elektronické dokumenty / Audiovi-
sual making, electronic documents

GERNDTOVA, 1., ANDERT, D. Vyuziti travnich smési pii
anaerobni digesci. [Utilization of grass mixtures in anaero-
bic digestion]. Biom.cz [online]. 2009-11-18 [cit. 2010-01-
18]. Dostupné z WWW: <http://biom.cz/cz/odborne-clan-
ky/vyuziti-travnich-smesi-pri-anaerobni-digesci>. ISSN:
1801-2655.

JEVIC, P. Udrzitelna energie ze zem&d&lstvi. [Sustainable
energy from agriculture]. Biom.cz [online]. 2009-03-23 [cit.
2009-05-15]. Dostupné z WW W: <http://biom.cz/cz/odbor-
ne-clanky/udrzitelna-energie-ze-zemedelstvi>. ISSN: 1801-
2655.

KARA, J. Uprava bioplynu na kvalitu zemniho plynu.
[Biogas conversion on the quality of natural gas]. Biom.cz
[online]. 2009-08-19 [cit. 2009-10-16]. Dostupné z WWW:
<http://biom.cz/cz/odborne-clanky/uprava-bioplynu-na-
kvalitu-zemniho-plynu>. ISSN: 1801-2655

KARA, J., KOUTNY, R. Vyuziti fermenta¢nich zbytki
anaerobni digesce jako paliva. [Utilization of fermentative
residues from anaerobic digestion as a fuel]. Biom.cz [onli-
ne].2009-12-30 [cit. 2010-01-18]. Dostupné z WWW: <http:/
/biom.cz/cz/odborne-clanky/vyuziti-fermentacnich-zbytku-
anaerobni-digesce-jako-paliva>. ISSN: 1801-2655

KOLAROVA, M., MAZANCOVA, J. Tuh¢ alternativni
palivo s biomasou. [Solid alternative fuel with biomass].
Biom.cz [online]. 2009-08-03 [cit. 2009-10-16]. Dostupné z
WWW: <http://biom.cz/cz/odborne-clanky/tuhe-alternativ-
ni-palivo-s-biomasou>. ISSN: 1801-2655

MACHALEK, A., SIMON, J. Vyzkum a hodnoceni inter-
akci systému clovek — zvire — robot v chovu dojnic se za-
mérenim na zlepSeni efektivnosti systéemu a welfare doj-
nic. [Research and evaluation of interactions in system man-
animal-robot in dairy cattle breeding aimed at improvement
of system effectiveness and dairy cattle welfare]. Vysledky
feSeni projektu OH91260 jsou umistnény na webové stran-
ce Vyzkumného ustavu zemédélské techniky, v.v.i., 2009,
na strance http://www.dojeni-roboty.cz/




MUZIK, O.,KARA, J. Moznosti vyroby a vyuziti bioply-
nu v CR. [Possibilities of production and utilization of bio-
gas in the Czech Republic]. Biom.cz [online]. 2009-03-04
[cit. 2009-05-15]. Dostupné z WWW: <http://biom.cz/cz/
odborne-clanky/moznost-vyroby-a-vyuziti-bioplynu-v-cr>.
ISSN: 1801-2655

Poiadané (zorganizované) konference / Conference
organization

VWuziti vysledkii vyzkumu ke zlepSeni vztahu zemédel-
ské cinnosti a Zivotniho prostredi [Utilization of research
results to an improvement of relation between agricultural
activity and environment]. Muzla 17.3. 2009. Garanti: Ste-
fan KOVAC, Antonin JELINEK, Jan PATHO. Potadatel: SPU
Nitra, Katedra vyrobni techniky, Vyzkumny tstav zeméd¢l-
ské techniky, v.v.i. Praha, Agrovaria, s.r.o.

Biologicky rozlozitelné odpady. [Biologically degradable
waste]. V. mezinarodni konference 9.-11.9.2009 ZERA, o.s.
Namést' nad Oslavou. Potadatel: Zemédelska regionalni
agentura, VUZT, v.v.i. Praha.: Namé&it nad Oslavou. Garan-
ti: Kvétuse HEJAKOVA, Antonin JELINEK

Co ze zbytkovou biomasou v zemédélstvi — hnojivo, ener-
gie, suroviny? [What shall we do with residual biomass in
agriculture — fertilizer, energy, raw materials]. Mezinarodni
seminaf pofadany dne 25.6.2009 jako doprovodna akce
,Narodni vystavy hospodaiskych zvitat a zemédélské tech-
niky*“. Misto konani: Brno - vystavisté, pavilon V. Odborny
garant: Petr PLIVA, Zdenika SEDIVA, Petr JEVIC

Uspoiadany workshop / Workshop organization

Den nové techniky — zpracovani BRO. [Day of new tech-
nology — processing of biologically degradable waste]. Dne
1. #ijna 2009 v arealu VURV, v.v.i. Praha 6 — Ruzyné&, Drnov-
ska 507, na experimentalni kompostarné VUZT, v.v.i., kde
byly pfedvedeny vSechny dil¢i technické operace souvi-
sejici s kompostovanim v pasovych hromadach na volné
plose, véetn€ monitorovani kompostovaciho procesu. Od-
borny garant: Petr PLIVA

Cena ministra zemédélstvi pro mladé védecké pracovni-
ky za nejlepsi realizovany vysledek vyzkumu a vyvoje v
roce 2009 / Prize of the Minister of Agriculture destined
for young research workers for the best realized result of
research and development in 2009

Ing. Martin DEDINA, Ph.D. ziskal tfeti cenu v sout&zi
,,Cena ministra zeméd¢€lstvi pro mladé védecké pracovniky
pro rok 2009 za praci ,, Wyuziti separované kejdy skotu jako
plastického steliva v chovech skotu“. Cenu mu ptedali
namestek ministra zeméd¢lstvi Ing. Stanislav Kozék a pred-
seda Ceské akademie zemédglskych véd prof. Ing. Jan Hron,
DrSc., dr.h.c. upftilezitosti zahajeni 36. rocniku vystavy Zeme
zivitelka v Ceskych Budé&jovicich dne 27. srpna 2009.
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Habilita¢ni prace /Inaugural dissertation

JELINEK, Antonin. Stanoveni emisi zatézovych plynii v
zahradnické produkci : habilitacni prace. Mendelova
zemédélska a lesnicka univerzita v Brn€ — Zahradnicka fa-
kulta, 2009. 143 s.

Cestné tituly /Titles of honour

Petr JEVIC Diploma of Honorary Professor. HP NUBiP
of Ukraine 4 067. By the resolution of the Scientific Council
of National University of Life and Environmental Sciences
of Ukraine, on August 28, 2009 Minutes g 1. Rector D. Mel-
nychuk, Vice-Rector T. Balanovska

Zdenék PASTOREK Diploma of Honorary Professor. HP
NUBIP of Ukraine g 066. By the resolution of the Scientific
Council of National University of Life and Environmental
Sciences of Ukraine, on August 28, 2009 Minutes a 1. Rec-
tor D. Melnychuk, Vice-Rector T. Balanovska

Pi'ednasky (nepublikované) — Postery / Lectures - Pos-
ters

DEDINA, M. Praktické vyuziti vysledkii feseni funkc-
nich ukolit MZe. Soucasnost a perspektivy environmen-
talnich technik v Evropé (pfednaska). MZLU Brno, 1.6.2009

JELINEK, A., DEDINA, M. Evaluation of effects of feed
additive on ammonia emissions in selected broiler farm in
the Czech Republic. (prezentace poster). Recko, Heraklion,
Delacon - Performing nature Sympozium4.11.-8.11.2009,
konferen¢ni centrum Porto Elounda Delux Resort

JELINEK, A. Kompostovani — nejekonomictéjsi zpiisob
zpracovani biologicky rozlozitelnych odpadu (ptednas-
ka). SOME, MZLU Brno, Zahradnicka fakulta, Lednice
10.6.2009

JELINEK, A. Moznosti snizeni emisi zdpachu a toxic-
kych plynii z provozu zarizeni pro preménu zbytkové bio-
masy (pfednaska). Den komunalni techniky. SOME ve spo-
lupréci se Spravou Mésta Sezimovo Usti, Sezimovo Usti
20.5.2009

JELINEK, A. Moznosti snizeni emisi zdpachu a toxic-
kych plynii z provozu zarizeni pro preménu zbytkové bio-
masy (piednaska). Den komunalni techniky. SOME, Veseli
na Moravé, 4.6.2009

JELINEK, A. Vyroba plastického steliva s vyuzitim kom-
postovaciho procesu (prednaska). Doprovodny program
Narodni vystavy hospodatskych zvitat a zemédelské tech-
niky. BVV, Brno, 25.6.2009

KOLLAROVA, M., MARESOVA, K. Temperature Time
and Oxygen Content in Mechanically Aerated Static Com-
post Piles (prezentace poster). XXXIII - CIOSTA CIGR V
Conference 2009, Reggio di Calabaria (Italy) ,,Technology
and Management to Ensure Sustainable Agriculture, Agro
Systems, Forestry and Safety*, 17-19 june 2009



KOLLAROVA, M. Odpadové hospodaistvi — tiidéni
odpadii, produkce. Skoleni Mistrai nulového odpadu (pied-
naska). Ekodomov, Ujezd nad Lesy, 18.9.2009

KOVARICEK, P., KROULIK, M., HULA, J., MARESO-
VA, K.,BRANT, V., PROCHAZKOVA, B. Water infiltrati-
on under different soil tillage treatment (prezentace pos-
ter). XXXIII - CIOSTA CIGR V Conference 2009, Reggio di
Calabaria (Italy) ,,Technology and Management to Ensure
Sustainable Agriculture, Agro Systems, Forestry and Safe-
ty*, 17-19 june 2009

PLIVA, P. Kompostovani v pasovych hromaddch na vol-
né plose (ptednaska). Doprovodny program Autosalon Ni-
tra 2009. Agrokomplex Nitra, Nitra, 2.10.2009

PLIVA, P. Na jaké plose kompostovat zbytkovou bioma-
su ze zemeédelstvi? (ptednaska). Doprovodny program Na-
rodni vystavy hospodéiskych zvifat a zemédelské techni-
ky. BVV, Bmo, 25.6.2009

PLIVA, P. Technika pro kompostovéini zemédélskych
odpadii a biodpadii v obci (ptednaska). Soubor seminafi
,,Dejte Sanci biodpadu* Ekodomov, Plzei 26.3.2009

PLIVA, P. Technika pro kompostovini zemédélskych
odpadii a biodpadii v obci (ptednaska). Soubor seminafi
,Dejte Sanci biodpadu‘ Ekodomov, Brno 7.4.2009

PLIVA, P. Technika pro kompostovini zemédélskych
odpadii a biodpadii v obci (ptednaska). Soubor seminarii
,,Dejte Sanci biodpadu‘ Ekodomov, Praha 14.4.2009

PLIVA, P. Technika pro kompostovini zemédélskych
odpadii a biodpadii v obci (prednaska). Soubor seminafi
,Dejte Sanci biodpadu* Ekodomov, Olomouc 23.4.2009

PLIVA, P. Technika pro kompostovini zemédélskych
odpadii a biodpadii v obci (ptednaska). Soubor seminati
,»Dejte Sanci biodpadu* Ekodomov, Hradec Kralové 5.5.2009

PLIVA, P. Technika pro vyrobu kompostii s praktickymi
priklady. Odborny kurz ,,Systémy sbéru a zpracovani bio-
odpadu“ ZERA, Namest nad Oslavou 5.2.2009

PLIVA, P. Technologické postupy pro kompostovéni bi-
ologicky rozlozitelnych odpadii (ptednaska). Den komu-
nalni techniky SOME ve spolupraci se Spravou Mésta Se-
zimovo Usti, Sezimovo Usti 20.5.2009

PLIVA, P. Technologické postupy pro kompostovéni bi-
ologicky rozlozitelnych odpadui (ptednaska). Den komu-
nalni techniky SOME, Veseli na Moravé, 4.6.2009

PLIVA, P. Technologické postupy pro kompostovéni bi-
ologicky rozlozitelnych odpadu (prednaska). Den komu-
nalni techniky Krajskd sprava a udrzby silnic Vysoc€iny, Jih-
lava, 25.6.2009

Prezentace na vystavé /Presentation on exhibition

Prezentace VUZT, v.v.i. na stanku Ministerstva zemédél-
stvi CR. [Presentation of RIAEng, p.r.i. at stand of Ministry
of Agriculture]. ZEME ZIVITELKA, 36. roénik, 27.8.-
1.9.2009, vystavisté Ceské Bud&jovice. Prezentaci zajistili:
Petr HUTLA, Amitava ROY
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Zavérefné zpravy / Final reports

ANDERT, D. a kol. Hospodareni na pudé v horskych a
podhorskych oblastech se zietelem na trvalé travni po-
rosty : redakcné upravena zavérecna zprava za rok 2009 0
pritbéhu praci na projektu QG60093. Praha : VUZT, 2009,
Z-2524,97s.

JELINEK, A. a kol. Vyzkum uziti separované hovézi kej-
dy jako plastického organického steliva ve stajovych pro-
stordach pro skot pri biotechnologické optimalizaci pod-
minek ,,welfare* : redakcné upravena zavérecnd zprava
za rok 2009 o priibéhu praci na projektu 1G58053. Praha
: VUZT, 2009, Z 2519, 71s.

PASTOREK, Z. a kol. Obhospodarovani travnich po-
rosti a udrzba krajiny v podminkach svazitych chrané-
nych krajinnych oblasti a horskych oblasti LFA: redakc-
né upravend zavérecnd zprava za rok 2009 o priibéhu pra-
ci na projektu 1G58055. Praha : VUZT, 2009, Z—2526, 194
s.

SOUCEK, J. a kol. Konkurenceschopnost bioenergetic-
kych produktii : redakcéné upravenda zavérecna zprava za
rok 2009 o pritbéhu praci na projektu QG60083. Praha :
VUZT, 2009, Z-2527,59s.

Periodické zpravy (pouze pro interni potfebu) / Periodi-
cal reports (for internal use only)

ANDERT, D. a kol. Vyvoj kompozitniho fytopaliva na
bazi energetickych plodin :redakcné upravend rocni za
rok 2009 o pribéhu praci na projektu SP/3gl1/180/07/
1780. Praha : VUZT, 2009, Z - 2516, 31 s.

JELINEK, A. a kol. Wyuziti vybranych nanotechnologit
pro navrhy a ovéreni nejlepsich dostupnych technik (BAT)
v zemédelské cinnosti : redakcéné upravena rocni zprava
za rok 2009 o pritbéhu praci na projektu QH92195. Praha
: VUZT, 2009, Z-2521,9s.

JELINEK, A. a kol. Vyzkum zdkladnich environmentdl-
nich aspektii v chovech hospodarskych zvirat z hlediska
sklenikovych plynii, pachu, prachu a hluku, podporuji-
cich welfare zvirat a tvorbu BAT : redakcné upravend
rocni zprava za rok 2009 o pribéhu praci na projektu
QH72134. Praha : VUZT, 2009, Z—2520, 11 s.

KARA, J., KOUDA, J. a kol. Nové technologické systé-
my pro hospoddrné vyuZiti bioplynu : oponovana perio-
dicka zprava za rok 2009 o priibéhu praci na projektu
QHS81195. Praha : VUZT, 2009, Z —2523, 78 s.

KOVARICEK, P. akol. Optimalizace davkovani a zapra-
veni organické hmoty do puidy s cilem omezit povrchovy
odtok vody pri intenzivnich destovych srazkach : redakc-
né upravend rocni zprava za rok 2009 o pribéhu praci na
projektu QH82191. Praha : VUZT, 2009, Z —2522,92s.

MACHALEK, A. a kol. Vyzkum a hodnoceni interakci
systéemu clovek — zvire — robot v chovu dojnic se zamére-
nim na zlepsSeni efektivnosti systéemu a welfare dojnic :
oponovana periodickd zprava za rok 2009 o pribéhu



praci na projektu QH91260. Praha : VUZT, 2009, Z—2518,
45 s. + piilohy

PASTOREK, Z. a kol. Vyzkum efektivniho vyuZiti tech-
nologickych systémii pro setrvalé hospodareni a vyuziva-
ni prirodnich zdrojii ve specifikovanych podminkach ces-
kého zemédelstvi : oponovana periodicka zprava za rok
2009 o prubehu praci na zameéru MZE0002703102. Praha
: VUZT, 2009, Z - 2525,164s.

PLIVA, P. a kol. Optimalizace vodniho rezimu v krajiné
a zvySeni retencni schopnosti krajiny uplatnénim kom-
postit z biologicky rozlozZitelnych odpadii na orné pude i
trvalych travnich porostech : redakcné upravena rocni
za rok 2009 o prubéhu praci na projektu QH81200. Praha
: VUZT, 2009, Z - 2517, 80 s.+ 3 piilohy

SMIROUS, P, SOUCEK, J., BIELKOVA, M. Vyzkumvhod-
nych odriid a nového zpiisobu zpracovani olejného Inu
(Linum usitatissimum L.) pro nepotravinarské a energe-
ticke vyuziti : redakcné upravena periodicka zprava za
rok 2009 o pritbéhu praci na projektu QI924143. Sum-
perk : Agritec plant research, s.r.o.,2009, 31 s.

VEGRICHT, J. Whodnoceni Setieni ve vybranych zemée-
delskych podnicich z pohledu technickych a technologic-
kych systémii pouzivanych v chovech hospodarskych zvi-
Fat : Zprava o plnéni smlouvy o dilo MZe CR ¢. 6741/2009
- 17220 zpracované jako plneni dle clanku II této smlou-
vy. [Assessment of research in selected agricultural enter-
prises in light of technical and technological systems used
in livestock breeding : Report on performance of fixed job
contract of the Ministry of Agriculture of the Czech Repub-
lic No. 6741/2009-17220 elaborated as performance pursuant
to the article IT of this contract]. Nevefejna zprava MZe CR.
VUZT, Praha, 2009, 64 s. (6 s. + obrazova a tabulkova cast
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