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Uvodni slovo

Vyzkumny ustav zemédélské techniky Praha ma za se-
bou 55 let ¢innosti, které byly naplnény poradenstvim a
sluzbami pro zeméd€lskou vefejnost, informacemi pro ze-
medelské strojafe a obchodniky, expertnimi sluzbami pro
organy statni spravy, zvlasté pro Ministerstvo zemedélstvi,
spolupraci s vysokoskolskymi institucemi, nyni univerzi-
tami, zv1asté s Ceskou zemé&dé&lskou univerzitou v Praze a
MZLU v Brné. Intenzita a vyznam kontaktt se zahranicni-
mi instituty zemé&d¢€lské techniky byla vzdy vysoka. Po vstu-
pu CR do EU se mezinarodni spoluprace stavéa téméf exis-
ten¢ni zalezitosti.

Od svého vzniku ustav zménil dvakrat své pisobiste.
V roce 1951 byl zalozen rozhodnutim tehdej$iho ministra
zemeédélstvi jako jeden ze Sesti zemédélskych vyzkumnych
ustavii pod nazvem Vyzkumny tstav pro mechanizaci ze-
médélstvi v Praze — Vokovicich. Hlavni naplni ustavu bylo
poradenstvi pro zemédélskou vefejnost, testovani zeme-
délskych strojii a zatizeni a konstrukce jednodussich typt
zemédelské techniky. V kratké dobe byl zménén nazev in-
stituce na Vyzkumny ustav pro mechanizaci a elektrifikaci
zemédelstvi a postupné se vznikem dnes jiz neexistujiciho
Vyzkumného tstavu zemédélskych strojii v Praze a Statni
zkusebny zemédelskych, potravinaiskych a lesnickych stro-
ju v Praze (nyni a.s.) byla ¢innost naseho tistavu oriento-
vana na védeckovyzkumnou praci nové se formujiciho véd-
niho oboru zemédélska technika. V obdobi 1956 — 58 ustav
zmeénil poprvé lokalitu z Prahy — Vokovic do nedalekych
Rep u Prahy a stal se z n&j Vyzkumny tstav zemédélské
techniky s novymi védeckovyzkumnymi aktivitami, jako
byla napt. agrofyzika, elektronizace a automatizace, a dale
pribyvaly agrobionika, zeméd¢€lska energetika, agroekolo-
gie, zemé&délské technologické systémy, agrarni ekonomi-
ka, logistika, management odpadového hospodarstvi, ne-
potravinaiské vyuziti zeméd¢€lské produkcee, atd. Restituc-
ni a privatizacni politika po roce 1990 byla impulsem pro
druhou zménu lokality instituce v roce 1998 z Prahy —Rep
do nedalekého arealu spravovaného VURV v Praze — Ru-
zyni. Cinnost ustavu v reakci na zménu podminek
v agrarnim sektoru, zemédélském strojirenstvi a
v neposlednitadé i v oblasti fizeni védy a vyzkumu se kon-
centrovala na pét zakladnich problému, které se od roku
1993 ukazaly jako spravné z hlediska nasledné formulova-
né agrarni politiky CR a koncepénich material, tykajicich
se rozvoje védy a vyzkumu a poradenstvi agrarniho sekto-
ru.

Jedna se o tyto oborové problematiky:

1) stanoveni strategie technického rozvoje ¢eského zeme-
delstvi,

2) navrh a ovéieni dlouhodobé udrzitelnych systému hos-
podafenti,

3) omezovani negativnich vlivi zemédélské technikya
technologii na pracovni a zivotni prostiedi,

4) vyuziti obnovitelnych zdroji energie a surovin v zeme-
délstvi a na venkove,

5) vyzkum zemédé@lskych materialli a procesti nezbytny
pro navrhovani novych technologii a konstrukénich

ssiet VEZE 19512006

Director’s Introduction

The Research Institute of Agricultural Engineering has
gone through 55 years of activity, which has been focused
in the consultancy and services for agricultural public, in-
formation for agricultural engineers and traders, expert ser-
vices for State administration bodies, mainly for the Mi-
nistry of agriculture, cooperation with universities, parti-
cularly with the Czech Agriculture University Prague and
MZLU Brno. Intensity and importance of the contacts with
the abroad institutes of agricultural engineering was always
high. After the Czech Republic accession in the EU the
international cooperation has almost become a matter of
existence.

Since establishing the RIAEng has changed twice its lo-
cality. In 1951 was established as one of six agricultural
research institutes named the Research Institute for Me-
chanization of Agriculture in Prague - Vokovice according
to the decision of the minister of the time. The main con-
tents of the institute were consultancy for agricultural pub-
lic, testing of agricultural machines and construction of more
simple types of agricultural engineering. In a short time
period the name of the institute was changed onto the Re-
search Institute for Mechanization and Electrification of
Agriculture and gradually with establishment of today not
existing Research Institute of Agricultural Machines in Pra-
gue and the State Testing Station for Agricultural, Food
and Forestry machines in Prague (now stock company) the
activity of our institute was oriented to the scientific-re-
search work of newly generating scientific sector of agri-
cultural engineering. Within the period of 1956 — 58 the
institute has first time changed its locality from Prague —
Vokovice to nearby Repy and has become the Research
Institute of Agricultural Engineering with a new scientific-
research activities, as for example agrophysics, electroni-
zation and automation and within the following time peri-
od the quite new branches as agrobionics, agricultural ener-
gy, agroecology, agricultural technological systems, agra-
rian economy, logistics, waste management, non-food uti-
lization of agricultural production, etc. The restitution and
privatization policy after 1990 was an impulse for the se-
cond change of'the institute locality in 1998 from Prague —
Repy to the nearby area managed by the Research Institute
of Crop Production in Prague — Ruzyné. The activity of the
institute as reaction on the change of conditions in the ag-
rarian sector, agricultural engineering and last but not least
also in the field of the science and research management
has been concentrated in five basic issues, which have dis-
played since 1993 as correct from point of view of conse-
quently formulated agrarian policy of the Czech Republic
and conceptual materials recording development of science,
research and agrarian sector consultancy.

It regards these agrarian issues:

1) Determination of strategy of technical development of
the Czech agriculture,

2) Proposal and verification of long-time sustainable far-
ming system,

3) Reduction of negative impacts of agricultural enginee-



principt zemédélskych stroji a zatizeni.

Jak jsou tyto oborové problematiky napliiovany, mize
kazdy ctenai posoudit z nasich informacnich zdroja, tj.
zprav o ¢innosti Gstavu z minulych let, védeckych a odbor-
nych publikaci v tisku, pfispévkd do sborniku
z mezinarodnich konferenci a workshopti, a hlavné
z internetovych stranek ustavu http:/ www.vuzt.cz, které
v prabéhu 2. pololeti 2006 zméni svoji strukturu, aby byla
jednodussi, prehlednéjsi a zajimavéjsi pro ty, ktefi je na-
vStivi.

V odborné ¢innosti Gstavu v roce 2005 si mize kazdy
udélat piehled z textu této zpravy o ¢innosti ustavu za rok
2005. Pracovnici ustavu fesili a koordinovali celkem 14
vyzkumnych projektti a spolupracovali pfifeseni 7 projek-
ti koordinovanych VUMOP Praha — Zbraslav, VURV Pra-
ha — Ruzyné, Anser s.r.0., Praha, Sdruzeni IDEAL Praha,
VUZV Praha — Uhtinéves, MZLU Brno, VUB Havli¢ktiv
Brod.

Velmi vyznamnou a rozsahlou ¢innosti bylo pribézné
feeni vyzkumného zaméru VUZT. Zadny z vyzkumnych
projekti NAZV-MZe, ani vyzkumny zamér, v roce 2005
neskoncil, naopak, pro rok nasledujici 2006 k nim ptibyly
dalsi ¢tyfi schvalené projekty NAZV-MZe.

Prehled vSech vyzkumnych aktivit je uveden na str. 9-11
této zpravy o ¢innosti.

Nejfrekventovanéj$i vyzkumné problematiky jsou
z oblasti:

- travni porosty a udrzba krajiny,

- welfare hospodatskych zvirat,

- anaerobni zpracovani odpadu,

- péce o pudu,

- uspory energie v technologickych vyrobnich systémech,

- logistické systémy v resortu zemédélstvi,

- omezeni negativnich vlivli na Zivotni prostfedi,

- snizovani emisi sklenikovych plynt a amoniaku ze ze-
médélské innosti,

- monitoring kvality zemédélskych produkti.

Pro ziskani blizsich informaci a poznatkd na konkrétni
téma doporucuji navazat kontakt pfimo s pracovniky tsta-
vuuvedenymi u jednotlivych signalnich informaci v textu.
Telefonni Cisla a e-mailové adresy jsou uvedeny v zavéru
zpravy o ¢innosti.

Na zavér bych rad piipomnél, e VUZT, jako ostatni pri-
spévkové organizace resortu zemédélstvi, ¢eka v prubéhu
roku 2006 transformace podle zakona ¢. 341/2005 Sb. o
vefejnych vyzkumnych institucich. Pro VUZT je to jeden
z vyznamnych milniki v jeho existenci, nicméné je nasim
prénim, aby transformace na VUZT v.v.i. pfinesla ve vzta-
zich ke spravnim institucim, spolupracujicim organizacim
auzivatelim nasich vysledkt jenom zmény k lepsimu.

Zdenék Pastorek
ieditel VUZT
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ring and technologies on the working and living envi-
ronment,

4) Utilization of energy renewable resources and raw ma-
terials in agriculture and in the country,

5) Research of agricultural materials and processes neces-
sary for drafting of new technologies and construction
principles of agricultural machines and equipment.

The fulfilment of these sector problems can be assessed
by our information resources, i.e. reports about the institu-
te activity of their past years, scientific and professional
publications in the periodics, contributions in the internati-
onal conferences and workshops proceedings and in parti-
cular from the internet pages of the institute http://
www.vuzt.cz, which are changing their structure within the
2nd half of the year with aim to be more simple better sum-
marized and more interesting for those, who will visit them..

About the professional activity of the institute in 2005
can be made an overview from the text of this annual report
2005. The institute workers have investigated in total 14
research projects and they cooperated in solution of the 7
projects coordinated by VUMOP Prague — Zbraslav, VURV
Prague — Ruzyné, Anser Ltd, Prague, Association IDEAL
Prague, VUZV Prague — Uhtinéves, MZLU Brno, VUB
Havlickav Brod.

Very important and extensive activity was a continual
solution of the VUZT (RIAEng) research plan. No of the
NAZV-MZe research projects, or research plan it was fi-
nished, but in contrary for the following year 2006 other 4
approved projects of NAZV-MZe have been added to them.

The survey of all research activities is presented in pages
9-11 of this report on activity.

The most frequent research issues are from these sectors:
- grassland and landscape maintenance,

- livestock welfare,

- waste anaerobic processing,

- land core,

- energy savings in the technological production systems,

- logistic systems in agriculture,

- reduction of negative impacts on environment,

- reduction of greenhouse gases and ammonia generating
from agricultural activity,

- monitoring of quality of agricultural products.

To obtain detailed information and knowledge on the
concrete topic I recommend to link a contact directly with
the institute employees presented at individual signal infor-
mation in the text. The telephone numbers and e-mail ad-
dresses are listed below the activity report.

In conclusion I would like to remind that RIAEng, as other
subsidized organizations, will be in 2006 transformed ac-
cording to the Act No. 341/2005 on public institutions. This
is for RIAEng one of important milestones of its existence,
nevertheless our wish is that the transformation onto the
VUZT v.vi. (RIAEng, p.r.i.- public research institution)
would brought the better change as regards the relation-
ships with the administrative institutions, cooperating or-
ganizations and our results users.


http://www.vuzt.cz
http://www.vuzt.cz

ssiet VEZE 19512006

ORGANIZACNI STRUKTURA USTAVU
ORGANIZATION CHART

VEZT

Odbor technologickych systémi pro produkéni
zemédélstvi

Technological systems for productive
agriculture division

Doc.Ing. Jif'i Vegricht, CSc. B 233 022281

Védecks rada VOZT e-mail: jiri.vegricht@vuzt.cz

Scientific board of VUZT

Odbor energetiky a logistiky technologickych
systémi a vyuZiti biomasy k nepotravinarskym
uceliim

Energy and logistics of technological systems and
biomass utilization for non-food purposes division
Ing. Jaroslav Kara, CSec. ® 233 022334
e-mail: jaroslav.kara@vuzt.cz

Naméstek pro vyzkum
Research deputy
Ing. Otakar Syrovy, CSc.

e-mail: otakar.syrovy@vuzt.cz
® 233022277

Odbor ekonomiky zemédélskych technologickyc

systémi
Economy of agricultural technological systems
division
- Ing. Zdenék Abrham, CSc. ® 233022399
Reditel e-mail: zdenek.abrham@vuzt.cz
Director

Ing. Zdenék Pastorek, CS
e-mail: zdenek.pastorek@vuzt.cz
® 233022307

Odbor ekologie zemédélskych technologickych

systémi

Ecology of agricultural technological systems
division

Ing. Antonin Jelinek, CSc. ® 233022398

e-mail: antonin.jelinek@vuzt.cz

Ekonomicky naméstek
Economic deputy
Ing. Milos Chalupa

e-mail: milos.chalupa@vuzt.cz
B 233022490

Odbor vnéjsich a vnitinich sluzeb
External and internal services division

Ing. Milos§ Chalupa ® 233022490
e-mail: milos.chalupa@vuzt.cz
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VYZKUMNA CINNOST RESEARCH

STRUKTURA PROJEKTU A EXPERTNICH STRUCTURE OF RESEARCH PROJECTS
CINNOSTI VUZT AND EXPERTS ACTIVITIES OF VUZT
V ROCE 2005 IN 2005

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

Cislo NAZV Nazev projektu Regitel

Ident.kéd MZE | Title of project Author

Number NAZV

Ident.code MZE

QF3050 V}'fvoj metod objektivni identifikace zemédé€lskych plodin (nositel Ing. J. Fér, CSc.
VURV)

The methods development of objective identification of agricultural
crops (VURYV bearer)

QF3098 Zvysovani protierozni u¢innosti péstovanych plodin (nositel VUMOP) | doc. Ing. J. Hila,
Increasing of anti-erosion effectiveness of growing crops ( VUMOP CSc.
bearer)

QF3140 Omezeni emisi sklenikovych plynd a amoniaku do ovzdusi ze Ing. A. Jelinek, CSc.

zemédelské Cinnosti

Limitation of greenhouse gases and ammonia into atmosphere from
agricultural activity

QF3145 Vyzkum racionalnich dopravnich systému pro zemédé€lstvi CR Ing. O. Syrovy, CSc.
v podminkach platnosti legislativy EU

Research of rational transporting systems for Czech agriculture under
conditions of EU legislative

QF3148 Premeéna zbytkové biomasy zejména z oblasti zeméd¢lstvi na naturalni | Ing. P. Pliva, CSc.
bezzatézové produkty, vyuzitelné v prirodnim prostiedi ve smyslu
programu harmonizace legislativy CR a EU

Change of residual biomass mainly from agricultural sphere into
natural burden-free products useable in natural environment in sense
of programme of CR and EU legislative harmonization

QF3153 Energetické vyuziti odpadii z agrarniho sektoru ve formé Ing. P. Hutla, CSc.
standardizovanych paliv

Energetic utilization of agricultural waste in form of standardized
fuels

QF3160 Vyzkum novych technologickych postupti pro efektivnéjsi vyuziti Ing. Z. Pastorek, CSc.
zemeédélskych a potravinarskych odpadi

Research of new technological processes for more effective utilization
of agricultural and food waste

QF3200 Expertni systém pro podporu rozhodovani pfi fizeni technologickych a | Ing. O. Syrovy, CSc.
pracovnich procest a jejich optimalizaci pii platnosti legislativy EU
(nositel ANSER)

Expert system for support of decision of technological working
processes controlling and their optimisation of EU legislative validity
(ANSER bearer)

QF4079 Logistika bioenergetickych surovin Ing. J. Kara, CSc.
Logistic of bio-energy feedstock
QF4080 Vyvoj energeticky méné naro¢nych technologii rostlinné vyroby Ing. O. Syrovy, CSc.
Development of crop production technologies with less energy
consumption

QF4081 Inovace systému hnojeni brambor lokalni aplikaci mineralnich hnojiv | Ing. J. Fér, CSc.
se zietelem na ochranu Zivotniho prostredi

Innovation of system for potato fertilization by local application of
mineral fertilizers with regard to the environment protection
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QF4145

Parametricka analyza a multikriterialni hodnoceni technologickych
systému pro chov dojnic a krav bez trzni produkce mléka z hlediska
pozadavkt EU, zlepSeni environmentalnich funkci a kvality produkti
Parametrical analysis and multi-criteria assessment of technological
systems for dairy cows breeding and those without milk market
production from aspect of EU requirements, environmental functions
and products quality improvement

doc. Ing. J. Vegricht,
CSc.

QF4179

Vyuziti trav pro energetické ucely
Grass utilization for energy purposes

Ing. D. Andert, CSc.

1G46038

Technika a technologické systémy péstovani cukrovky pro trvale
udrzitelné zemédélstvi (nositel MZLU)
Mechanization and technological systems of sugar-beet growing for
sustainable agriculture

(MZLU bearer)

Ing. O. Syrovy, CSc.

1G46082

Technologické systémy a ekonomika integrované produkce zeleniny a
révy vinné (nositel ZF MZLU Lednice)

Technological systems and economy of vegetable and vine integrated
production (ZF MZLU Lednice bearer)

Ing. Z. Abrham, CSc.

1G46086

Strategie chovu dojnic v konkurencnich podminkach (nositel VUZV)
Strategy of dairy cows breeding under competitive conditions (VUZV
bearer)

doc. Ing. J. Vegricht,
CSc.

1G57004

Komplexni metodické zabezpe€eni udrzby trvalych travnich porostt
pro zlepSeni ekologické stability v zemédélské krajiné se zaméfenim
na oblasti se specifickymi podminkami

Complex methodology providing the perennial grassland maintenance
to improve ecological stability in agricultural landscape focused to
regions with specific conditions

Ing. P. Pliva, CSc.

1G57042

Péce o pudu v podminkach se zvySenymi naroky na ochranu Zivotniho
prostiedi

Care for land under conditions with increased demand for
environment protection

doc. Ing. J. Hila,
CSc.

QG50039

Zpracovani konfiskati a dal§ich odpadi bioplynovym procesem
(nositel sdruzeni IDEAL)

Confiscations processing and other waste by means of biogass
process (IDEAL Association bearer)

Ing. J. Kéra, CSc.

1G58053

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

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

Ing. A. Jelinek, CSc.

1G58055

Obhospodatovani travnich porostt a Gdrzba 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.

vz
MZE0002703101

Vyzkum novych poznatkt védniho oboru zemédé€lské technologie a
technika s aplikace inovaci oboru do zemé&délstvi Ceské republiky
Research of new knowledge of scientific branch agricultural
technologies and engineering and the branch innovation application
to the Czech agriculture

Ing. Z. Pastorek, CSc.

10




ssiec. VEIZE 195172006

Expertni ¢innost

Experts’ activity

Cislo smlouvy | PFedmét smlouvy Resitel

Contract Contract subject Author

Number

A/4/05 Pofadani odbornych seminait (MZe CR) Ing. Z. Abrham, CSc.
Seminars organization

A/6/05 Potadani seminait k problematice ziskani integrovaného povoleni - | Ing. A. Jelinek, CSc.
IPPC (MZe )
IPPC seminars organizationon problems with the integrated
permission allocation

A/7/05 Komise IPPC — podklady pro TPS (pro velkochovy hosp. zvitat) Ing. M. Dédina, Ph.D.
(MZe)
IPPC Commission — basis for working group (livestock large-scale
breeding)

A/8/05 Podklady pro aktualizaci “Nitratové smérnice” (MZe) doc.Ing.J.Vegricht,
Basis for nitrate directive updating CSc.

A/9/05 Databaze biologicky rozlozitelnych odpadd (BRO) ze zemédélské a | Ing. A. Jelinek, CSc.
potravinaiské produkce (MZe) Ing. P. Pliva, CSc.
Database of bio-degradable waste from agricultural and food
production

A/10/05 Kategorizace hospodatskych zvitat (MZe) Ing. A. Jelinek, CSc.
Livestock rating Ing. P. Pliva, CSc.

A/12/05 Studie obalti a obalovych odpadi (MZe) Ing. A. Jelinek, CSc.
Study of package and package waste

A/13/05 Zpracovani studie pro EAFRD (VUZE) Ing. Z. Abrham, CSc.
Working-up of study for EAFRD

A/14/05 Mezinarodni seminat biopaliva (MZe) Ing. Z. Abrham, CSc.
International seminar biofuels Ing. P. Jevi¢, CSc.

A/15/05 Analyza integrované prevence a omezovani znecisténi (VUPP) Ing. A. Jelinek, CSc.
Analysis of integrated prevention and pollution control

A/18/05 Program MSMT Kontakt 1/04 ”SnizZeni plynnych emisi z chovu Ing. A. Jelinek, CSc.
skotu” (Mze)
Program MSMT Kontakt 1/4” Production of gaseous emissions from
cattle breeding”

11




STRATEGIE TECHNICKEHO ROZVOJE
CESKEHO ZEMEDELSTVI
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STRATEGY OF THE CZECH
AGRICULTURE TECHNICAL
DEVELOPMENT

Technické zabezpeceni zemédélské vyroby

Hlavnim problémem v oblasti technického zajisténi ze-
médélské vyroby je pomalé tempo obnovy strojui a zafize-
ni. I pies podporu investic v ramci dosavadnich programi
se prumeérné stafi strojového parku a zemédélské techniky
neustale zvySuje, coZz ma negativni dopady na technicky
stav strojui a technologickych linek, na jejich provozni spo-
lehlivost, ekologické aspekty vyroby a pohodu zvitat. Dale
pak samoziejmé i na provozni naklady a na vyslednou eko-
nomiku produkti, coz v disledku ohrozuje ekonomickou
stabilitu zemédélskych podniki.

Pravidelné udaje o inventarnich stavech stroji a dodav-
kéach novych strojii a jejich vyuZiti zpracovavané Ceskym
statistickym Gfadem ztratily informaéni kontinuitu v roce
1993. Problémy nedostateéné obnovy zemédélské techni-
ky tak v soucasné dob¢ nejsou dostatecné podlozeny ob-
jektivnimi statistickymi tidaji. Nizké dodavky nové techni-
ky do zemédélstvi Ize alespon Castecné dokumentovat
s vyuzitim statistik, kterou vedou Sdruzeni dovozcti a vy-
robct zemédé€lské techniky. Napft. roéni dodavky traktord
¢ini za poslednich 10 let primérné necelych 1000 ks (t.j
cca 1,1 % soucasného stavu traktorti) a rocni dodavky skli-
zecich mlati¢ek Cini za stejné obdobi prumérné 211 ks ().
cca 1,7 % soucasného stavu sklizecich mlati¢ek). Dodav-
ky traktort a sklizecich mlati¢ek za poslednich 10 let jsou
uvedeny na obr.1 a obr. 2.

Technical background of agricultural
production

The principal problem in the field of agricultural produ-
ction technical background is a slow innovation of machi-
nes and equipment. Despite the investment supporting in
framework of current programs the average age of the ma-
chine fleet and farm mechanization is permanently increa-
sing what has a negative impact of machines and technolo-
gical lines technical level, their operational reliability, eco-
logical aspects of production and animals welfare. Further
also are influenced the operational costs and final products
economy what consequently of agricultural enterprises thre-
atens the economical stability

Regular data on inventory state of machines and new
machines deliveries and their utilization worked-up with
the Czech statistical office have lost the information conti-
nuity in 1993. The problems of insufficient innovation of
agricultural mechanization are not based on clear objecti-
ve statistical data. Low deliveries of new mechanization
into agriculture can be partially documented by statistics
utilization which is led with the Association of importers
and manufacturers of agricultural mechanization. For exam-
ple, tractors annual deliveries within past 10 years are in
average below 1000 (i.e. about 1.1 % of present state of
tractors) and annual deliveries of the combine harvesters
within the same period were in average 211 (i.e. about
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Obr. 1 Vyvoj dodavek traktorii do zemédélstvi (ks/rok)
Fig. 1 Development of tractors deliveries into agriculture (pcs/vear)
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V roce 2005 bylo mozno ziskat podpory na investice do
zemedelské techniky z téchto hlavnich zdroju:

- Operacni program Zemédélstvi - orientovan predevsim
na odstrafiovani negativnich vlivii zeméd€lské vyroby na
zivotni prostiedi (ochranu vod zneci§t'ovanych ze zemé-
délskych zdroju, zlepSeni welfare zvitat a hygienickych
standardut, rekonstrukce a vystavba novych stajovych
kapacit), nahradu nevyhovujici zemédélské techniky a
rekonstrukei skladovacich kapacit pro ovoce a zeleninu.

- PGRLF — vyuziti nékterého z programi (ZEMEDELEC,
ZPRACOVATEL, ODBYTOVA ORGANIZACE). Pod-
pora v ramci investicnich programi se poskytuje jen na
ty stroje a zafizeni, které nemohou byt podporovany z
OP Zemédélstvi (jsou to zejména traktory, seci stroje,
sklizeci mlaticky, stroje na zpracovani pudy). Zakladni
sazba podpory ve formé dotace urokd je ve vysi 4 % a
zvyhodnéni v ramci programu Mladi ve vysi + 2,0 %.

Od roku 2007 se pfipravuji zmény v systému podpor v
ramci Spolecné zemé&dé€lské politiky EU. Zakladnim doku-
mentem pro podpory v obdobi 2007 — 2013 je Natizeni
Rady o podpore rozvoje venkova z Evropského zemédél-
ského fondu pro rozvoj venkova (EAFRD).

Podpora rozvoje venkova musi pfispivat k dosahovani
nasledujicich prioritnich cili:
1) zvySovani konkurenceschopnosti zemédélstvi a les-
nictvi pomoci podpory restrukturalizace
2) zlepSovani zivotniho prostfedi a venkovské krajiny
pomoci podpory péce o krajinu

1999

2000 2001 2002 2003 2004

rok/year

Obr. 2 Vyvoj dodavek sklizecich mlaticek do zemédeélstvi (ks/rok)
Fig. 2 Development of combine harvesters deliveries into agriculture (pcs/year)
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1.7 % of present state of combine harvesters). The tractors
and combine harvesters deliveries within past 10 years are
shown in Fig. 1 and Fig. 2.

In 2005 it was possible to acquire support for investment
into agricultural mechanization from these main resources:

- Operational program Agriculture —it is oriented par-
ticularly to removal of negative impacts of agricultural
production on environment (protection of water pollu
ted with agricultural resources, animals welfare impro
vement as well as hygiene standards, reconstruction
and construction of new housing capacities), replace-
ment of obsolete agricultural mechanization of storage
capacity for fruit and vegetable.

- PGRLF —using of some of the programes (ZEMEDE-
LEC/FARMER, ZPRACOVATEL/PROVIDER, ODBY-
TOVA ORGANIZACE/MARKETING PROVIDER ).
Support in the framework of investment programes is
allocated only for those machines and equipment which
can not be supported with the operational program Agri-
culture (it regards mainly tractors, seeding machines,
combine harvesters, cultivators). Basic support rate in-
form of interest subsidy is 4 % and advantage in the fra-
mework Mladi (Youth) is + 2,0 %.

Since 2007 will be prepared changes in the subsidy sys-
tem of EU common agricultural policy. The basic docu-
ment for subsidies within period of 2007 — 2013 is the
Council Regulation on rural regions development support
of the European agricultural fund for rural region develop-
ment (EAFRD).



3) zlepSovani kvality zivota ve venkovskych oblastech
a podporovanim diversifikace hospodatskych ¢in-
nosti

Pro splnéni prvniho prioritniho cile byla stanovena fada
hlavnich opatieni. Ve vztahu k problematice feSené v ramci
dané subetapy vyzkumného zaméru maji zasadni vyznam
opatfeni zamétena na modernizaci zemédélskych a potra-
vinafskych podnikli (zejména v oblasti dodrZzeni norem
spolecenstvi pro animal welfare a pro otazky kvality potra-
vin a norem Spolecenstvi pro oblast Zivotniho prostiedi) a
na zvySovani ptidané hodnoty zeméd¢lské a lesnické pr-
vovyroby.

Na zaklade¢ strategickych hlavnich sméra piijatych Ra-
dou Evropské Unie pfipravila CR narodni strategii rozvoje
venkova. VUZT se vyznamné podilel na tvorb& narodni
strategie pro oblast podpory investic na modernizaci ze-
meédélskych podnikl. Navrzena jsou dveé opatieni:

25 Modernizace zemédélskych podnikii

Cilem opatteni v zemé&dé€lstvi je podpora investic pro za-
vadéni modernich a ekologicky Setrnych technickych zafi-
zeni, technologii a technologickych systémi. Moderniza-
ce zemeédelskych podnikli by méla byt orientovana na vy-
tvoreni podminek pro dodrzovani platnych norem a stan-
dardt EU a na zlepSeni vykonnosti, ekonomické stability
a konkurenceschopnosti zemédélského podniku.

27  Pridani hodnoty zemédélskych a
lesnickych produkti

Cilem opatfeni je zlepSeni celkové vykonnosti zemedél-
skych a lesnickych podnikl cestou podpory hmotnych a
nehmotnych investic smérovanych k uskladnéni a trznimu
uplatnéni produkti (pfidani hodnoty) zemédélské a lesnic-
ké vyroby.

Vysledky prezentované v ptispévku byly ziskany pfi fe-
Seni vyzkumného zaméru MZE0002703101 Vyzkum no-
vych poznatki védniho oboru zemédélské technologie a
technika a aplikace inovaci oboru do zemé&dglstvi Ceské

republiky.

Kontakt: Ing. Zdenék Abrham, CSc.
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The rural regions development support has to contribute
to achievement of the following priorities:

1) Increasing of competitiveness of agriculture and fo-
restry through re-structuralization support

2) Environment and rural landscape improvement
through the landscape management support

3) Life quality improvement in rural regions by sup-
port of economical activities deversification.

To meet the first priority aim a lot of main measures were
determined. In relationship to the issues of the problems
solved in framework of given sub-task of the research pro-
ject the principal importance have the measures aimed to
modernization of agricultural and food enterprises (mainly
in the sphere of community standards maintenance for ani-
mal welfare and problems of food quality and standards of
the Community for environment) and to increasing of ad-
ded value of agricultural and forestry primary production.

On the basis of strategic main directions accepted with
the EU Council the Czech Republic has prepared the nati-
onal strategy of the rural regions development. VUZT took
an important park in the national strategy development for
a field of investment support for agricultural enterprises
modernization. Two measures have been suggested:

25 Agricultural enterprises modernization

The aim of the measures in agriculture is the invest-
ment support for introduction of modern and ecologically
friendly technical equipment, technologies and technolo-
gical systems. Agricultural enterprises modernization should
be oriented to development of conditions for maintenance
of valid EU standards and performance, economical stabi-
lity and competitiveness improvement

27 Added value for agricultural and

forestry products

The aim of the measure is improvement of total perfor-
mance of agricultural and forestry enterprises by means of
tangible and non-tangible investment support aimed to the
agricultural and forestry products storage and marketing
application.

The results presented in the contribution were obtained
in the framework of research project MZE0002703101
Research of new knowledge of scientific branch agricultu-
ral and the branch innovation application to the Czech ag-
riculture.



Vyuziti a obnova techniky v zemédélském
podniku

VUZT pravidelng& zpracovavé a aktualizuje soubor nor-
mativil z oblasti vyuziti a ekonomiky provozu stroju a stroj-
nich souprav. Normativy jsou podkladem pro hodnoceni
ekonomiky provozu vlastniho strojového parku
v zemé&dé€lském podniku a pro podporu rozhodovani o po-
tiebé a obnoveé zemédélské techniky. Hlavnimi uzivateli
vysledkt jsou fidici pracovnici zeméd¢€lského provozu a
pracovnici zemédélského poradenského systému. Cely sou-
bor normativi je publikovan v tisténé i elektronické forme

(Www.vuzt.cz).
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Mechanization utilization and innovation in
agricultural enterprise

The Research Institute of Agricultural Engineering work
—up and up — to — dates the norms file from the sector of
utilization and economy of machines and their sets opera-
tions. The norms are a basis for evaluation of economy of
own machines fleet operations in agricultural enterprise and
for support of decision on need and innovation of agricul-
tural mechanization. The main users of the results are ma-
nagers of the agricultural operations and workers of the
agricultural advisory system. A whole norms file is publis-
hed in both printed and electronic form (www.vuzt.cz).

Tab. 1 Technicko-ekonomické normativy — traktory

Por. Druh nebo trida strojt Provozni naklady na stroj
¢. | Pofizovaci Mérna cena Roéni vyuziti Hodin. | Doba Fixni | Varibilni |Celkové
cena ( K¢) ( K&fjednotku  technol. doporucené vykon. | odpisu K&/MJ K&/MJ K&/MJ MJ
bez DPH parametru ) h/r MJ/r MJ/h | (rok)
Traktory kolové 30-39 kW
1 530000 13590|Ke/kW 1000 - - 6 90 225 315 h
889000 24027 |K&/kW 1000 - - 6 150 185 335
Traktory kolové 40-49 kW
2 601000 12521|Ke&kW 1200 - - 6 85 265 350 h
1117000 23271|K&/kW 1200 - - 6 160 285 445
Traktory kolové 50-59 kW
3 641000 11246|Ke/kW 1200 - - 6 310 400 h
1347000 24491 |K&/kW 1200 - - 6 190 305 495
Traktory kolové 60-69 kW
4 675000 11250|Ke&/kW 1400 - - 6 85 350 435 h
1480000 22424 |KE/kW 1400 - - 6 180 365 545
Tab. 1 Technical — economical norms — tractors
No. Machine type or class Machine operational costs
Purchase Specific price Annual utilization | Hourly | Deprecia- | Fixed |Variable| Total
price (CZK) (CZK/unit of technical recommended output | tion time czkisulczksulezksul su
without VAT parameter) hly s.u./ly | MJ/h (year)
Wheel tractors 30-39 kW
1 530000 13590|CZK/KW | 1000 - - 6 90 225 315 h
889000 24027]CZK/kW | 1000 - - 6 150 185 335
Wheel tractors 40-49 kW
2 601000 12521|CZK/kW | 1200 - - 6 85 265 350 h
1117000 23271]CZK/kW | 1200 - - 6 160 285 445
Wheel tractors 50-59 kW
3 641000 11246|CZK/KW | 1200 - - 6 310 400 h
1347000 24491|CZK/kW | 1200 - - 6 190 305 495
Wheel tractors 60-69 kW
4 675000 11250|CZK/KW | 1400 - - 6 85 350 435 h
1480000 22424|CZK/KW [ 1400 - - 6 180 365 545
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Tab. 2 Technicko-ekonomické normativy — seci stroje

Pof Druh nebo tfida strojii Provozni naklady na stroj
€. | Pofizovaci Mérna cena Roéni vyuziti Hodin. | Doba Fixni | Varibilni |Celkové
cena (K¢) ( K&fjednotku technol. doporucené vykon. | odpisu KE/MJ KE/MJ KE/MJ MJ
bez DPH parametru ) h/r MJ/r MJ/h | (rok)
Universalni seci stroje do 3 m
83 102000 34000 K&/m 250 325 1,30 6 55 45 100 ha
279000 93000 K&/m 300 390 1,30 6 125 60 185 ha
Universalni seci stroje 3-6 m
84 189000 31500 K&/m 250 625 | 2,50 6 55 40 95 ha
471000 78500 K&/m 300 750 | 2,50 6 110 65 175 ha
Universalni seci stroje nad 6 m
85 328000 41000 K&/m 300 1050 | 3,50 6 60 45 105 ha
789000 119545 | K&/m 350 1050 | 3,00 6 160 80 240 ha
Seci stroje pro piimé seti do 3 m
86 307000 102333 | K&m 250 300 1,20 6 180 105 285 ha
623000 207667 | Ké&/m 350 420 1,20 6 250 175 425 ha
Tab. 2 Technical — economical norms — seeding machines
No. Machine type or class Machine operational costs
Purchase Specific price Annual utilization | Hourly | Deprecia- | Fixed | Variable|Total
p_rice (CZK) (CZK/unit of technical recommended | output | tion time czkis.ulczrsulezksul  su.
without VAT parameter) hre | suny | Mum | (year)
General - purpose seeding machines to 3 m
83 102000 34000 | CZK/m| 250 325 1,30 6 55 45 100 ha
279000 93000 | CZK/m| 300 390 1,30 6 125 60 185 ha
General - purpose seeding machines to 3- 6 m
84 189000 31500 | CZK/m| 250 625 | 2,50 6 55 40 95 ha
471000 78500 | CZK/m| 300 750 | 2,50 6 110 65 175 ha
General - purpose seeding machines to 6 m
85 328000 41000 [CZK/m| 300 1050 | 3,50 6 60 45 105 ha
789000 119545 | CZK/m| 350 1050 | 3,00 6 160 80 240 ha
Direct seeding machines to 3 m
86 307000 102333 | CZK/m| 250 300 1,20 6 180 105 285 ha
623000 207667 | CZK/m| 350 420 1,20 6 250 175 425 ha
Tab. 3 Technicko ekonomické normativy strojnich souprav
Nazev a specifikace pracovni operace Technické zajiSténi varianty
Por. [ Mérnd | Rogni vykonnost Potfeba Var. nakl. [K&/mér.j.]
¢ | Jjednotka [m.j./rok] ] Sou- C'elk.
Vari- _ | _ Pracg PH. PM . Prace PM prava Celke'm rlakl..
anta Proj. Min. [Wmj] | [V mj] | [Kg/m.j] _ - var. nakl. | [K&/m,j.]
Seceni picnin na orné pudé TK 40 kW Zaci stroj rotacni 1.65 m
72.1 ha | 250] 200] 0,91] 6,2] 0 91] 0 318 409 570
Seceni picnin na orné pudé TK 50 kW Zaci stroj rota¢ni 2,5 m
72.2 ha | 350] 300] 0,71] 6,2] 0 71] 0 308] 379] 535
Seceni picnin na orné pudé TK 75 kW Zaci stroj rota¢ni 3,9 m
72.3 ha | 750] 600] 0,42] 6,0] 0 42] 0 298] 340] 505
Seceni picnin na orné pudé TK 125 kW Zaci kombinace 8 m
72.4 ha | 1400  1250] 0,22] 6] 0 22| 0 276 298 500
Seceni konopi na orné padé TK 75 kW Zaci stroj dvouliStovy
72.5 ha | 300] 250] 0,71] 7] 0 71] 0 390] 461] 690
Seceni a mackani picnin TK 75 kW Zaci stroj s kondic. 2,5m
73.1 ha | 350] 300] 0,83] 7,5| 0 83| 0 362] 445] 690
Seceni a mackani picnin TK 100 kW Zaci stroj s kondic. 3,9 m
73.2 ha | 600] 500] 0,50] 7,5| 0 50 0 362] 412] 685
Seceni a mackani picnin TK 150 kW Zaci stroj s kondic. 8 m
73.3 ha | 1200] 1000] 0,25] 7,3] 0 25| 0 348] 373] 685
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Tab. 3 Technical — economical norms of machine sets

Name and specification of working operation Variant technical ensurance
No. Annual performance Need of Variable costs [CZK/spec.u.] Costs
Va- Specific [m.u./year] - total
riant i Work Fuel Fuel Variable
unit (s.u.) Work | Fuel Set | costs total | (CZK/s.u.
Projectedl Minimum| [V/s-ul | Vs.ul | [Kg/s.u] (CZKIs.u.) )
I-=orage mowing on arable land TK 40 KW Eotary mower 1.65 m
72.1 ha | 250] 200] 0,91] 6,2| 0 91] 0 318] 409] 570
Forage mowing on arable land TK 50 kW Rotary mower 2,5 m
72.2 ha | 350] 300] 0,71] 6,2] 0 71] 0 308] 379] 535
Forage mowing on arable land TK 75 kW Rotary mower 3,9 m
72.3 ha | 750] 600] 0,42] 6,0] 0 42] 0 298] 340] 505
Forage mowing on arable land TK 125 kW Mowing cominator 8 m
72.4 ha | 1400  1250] 0,22] 6] 0 22| 0 276] 298] 500
Hemp mowing on arable land TK 75 kW Two - bar mower
72.5 ha | 300] 250] 0,71] 7] 0 71] 0 390] 461] 690
Forage mowing and conditioning TK 75 kW Mower with conditioner 2,5 m
73.1 ha 350] 300] 0,83] 7,5] 0 83| 0 362] 445] 690
Forage mowing and conditioning TK 100 kW Mower with conditioner 3,9 m
73.2 ha | 600] 500] 0,50] 7,5] 0 50 0 362] 412] 685
Forage mowing and conditioning TK 150 kW Mower with conditioner 8 m
73.3 ha | 1200] 1000] 0,25] 7,3] 0 25| 0 348] 373] 685

Vysledky, prezentované v ptispévku, byly ziskany pfi fe-
Seni vyzkumného zaméru MZE0002703101 Vyzkum no-
vych poznatkil védniho oboru zemédélské technologie a
technika a aplikace inovaci oboru do zemé&délstvi Ceské
republiky.

Kontakt: Ing. Zdenék Abrham, CSc.

DLOUHODOBE UDRZITELNE ZPUSOBY
HOSPODARENI

The results presented in the contribution were obtained
in the framework of research project MZE0002703101
Research of new knowledge of scientific branch agricultu-
ral and the branch innovation application to the Czech ag-
riculture.

LONG-TERM SUSTAINABLE WAYS OF
FARMING

Kvalita prace stroji v minimaliza¢nich
technologiich

V poslednich letech se podobné rozsitilo vyuzivani tech-
nologii zpracovani pidy bez orby. V Ceské republice se
vymgéra takto obhospodatované orné pudy dostala na tro-
ven jednoho milionu hektart. Pti viceletém vyuzivani po-
stupt zaloZzenych na mélké podmitce ¢i jinych formach
mélkého kypfeni se na nékterych stanovistich projevuji
ptiznaky zhutnéni ornice. Pro upravu fyzikalnich vlastnos-
ti ornice jsou navrhovany pracovni operace, které hloubg;ji
prokypii ptdu bez obraceni ornice a bez vytvoreni nerov-
nosti na povrchu pudy. Tato skute¢nost, spolu s potfebou
kvalitniho hlubsiho zpracovani puidy v nékterych péstitel-
skych technologiich pro fepku a kukufici, je divodem hod-
noceni ukazatel kvality prace novych strojd, které mohou
byt pro tyto ucely vyuzitelné. V roce 2005 byla hodnocena
kvalita prace kombinovaného kypiice HORSCH Tiger 4AS
pti zpracovani pudy po sklizni ozimé pSenice.
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Quality of machines work within the
minimization technologies

In the recent years has considerable expanded the utili-
zation of technologies for unploughted land cultivation. In
the Czech Republic has acreage of such cultivated land in-
creased to the level of 1 million hectares. With multiplied
utilization of crop rotation based on shallow loosening the
signs of the topsoil compaction has appeared on some si-
tes. To adapt the topsoil physical properties the working
operations are suggested providing deeper land loosening
without topsoil turning and formation of land surface irre-
gularity. This fact together with a need of high-quality dee-
per land tillage in some cultivation technologies for rape
and maize is a reason for evaluation of work quality indi-
cators of new machines usable for these purposes. In 2005
was evaluated work quality of the combined tiller HOR-
SCH Tiger 4AS for land cultivation after winter wheat har-
vest.



V tabulce 1 je uvedena hmotnost poskliziiovych zbytku
na povrchu pady - po sklizni ozimé pSenice pted zpracova-
nim pady a po kypfeni ovéfovanym kypii¢em (nastavena
hloubka kypfeni 0,24 m). Slama ozimé pSenice byla pii
sklizni podrcena a rozmetana po povrchu pidy. Z tabulky
je patrné, Ze ovétovany kypii¢ zapravil podstatnou ¢ast
poskliziovych zbytkl do pudy. Stupen zapraveni poskliz-
novych zbytki byl hodnocen pti rizné pracovni rychlosti
kyptic¢e: od 5,8 do 8,0 km.h'!'. Pracovni rychlost v tomto
rozmezi neovlivnila podstatné stupen zapraveni téchto zbyt-
ka. Pti dalsim hodnoceni se ukazalo, ze uvedeny kypii¢
intenzivné misi poskliziiové zbytky se zeminou. To muze
byt vyhodné napiiklad pii zpracovani pudy pro ozimou
fepku — snizuje se riziko vyskytu vétsiho mnozstvi poskliz-
novych zbytkt v hloubce seti.
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In table 1 is presented weight of after-harvest residua
on land surface-after winter wheat harvest before land til-
lage and loosening with tested tiller (loosening set-up dep-
th of 0.24). The winter wheat straw was crushed within the
harvest and dispersed across the land surface. The table
shows that the tested tiller has placed the major part of the
after-harvest residua into a land. The placement rate of the
post-harvest residua was evaluated for different tiller wor-
king speed: from 5.8 to 8.0 km.h"!. The working speed wi-
thin that range did not affect significantly the [placement
rate of these residua. The following evaluation has proved
that the tiller blends intensively the post-harvest residua
with earth. This could be suitable for example for land til-
lage for winter-rape — it reduces risk of larger amount of
the post-harvest residua in the seeding depth occurrence.

Tab. 1 Hmotnost posklizinovych zbytkii pSenice na povrchu pudy a pokryvnost povrchu

puidy pred kyprenim a po kypreni

Tab. 1 Weight of wheat post-harvest residua on land surface and covering rate before

and after loosening

Stav pred Pracovni rychlost kypfi¢e [km.h™]

Ukazatel kypfenim Tiller working speed

Indicat

ndicator Sltate before 5.8 6,5 74 8,0

oosening
Hmotnost [g.mz]
Weight 601 77 63 54 75
0
Pokryvnost [%] 97,0 6,6 5.5 73 7.8
Covering rate
o 14
5 12
£ .
25 8 . . Ai/z
§' = 6 L3 ‘ > 4 L
P ¢ s ¢
2 S
3 2
& 0 :
5 6 8 9
Rychlost [km.h-1] / Speed [km.h-1]

Nastavena hloubka kypteni 0,24 m / Adjusted loosening depth of 0,24 m

Obr. 1

Zavislost pokryvnosti povrchu pudy posklizinovymi zbytky ozimé pSenice

na pracovni rychlosti soupravy pri kypreni — kypric Tiger 44S

Fig. 1

Dependence of the land covering rate with the post- harvest residua of

winter wheat on the set working speed within loosening-tiller Tiger 44S



V tabulce jsou dale uvedeny vysledky hodnoceni pokryv-
nosti povrchu pudy poskliziiovymi zbytky pSenice. Tyto
udaje jsou doplnény vyjadienim zavislosti pokryvnosti
povrchu pidy poskliziiovymi zbytky na pracovni rychlosti
soupravy (graf na obr. 1). Dilezitym zji§ténim z hlediska
vlivu oveétovaného kypftice na poskliziiové zbytky je po-
meérn€ vysoky stupen zapraveni poskliziiové biomasy do
pudy. Pred zpracovanim pudy byla pokryvnost povrchu
pudy poskliziiovou biomasou (podrcena slama, zbytky str-
niste) vyssinez 95 %, po kypteni pidy byla zaznamenana
pokryvnost povrchu piidy v rozmezi od 5,5 do 7,8 %. Roz-
dily mezi hodnotami pokryvnosti povrchu piidy rostlinnou
biomasou po kypteni (riizna hloubka a rizna pracovni rych-
lost kyptice) byly pod hranici statistické vyznamnosti.

Pusobeni oveérovaného kyptice na poskliziiové zbytky do-
kumentuji fotografie na obr. 2. Z fotografii je patrna po-
kryvnost povrchu pady strnistém a podrcenou slamou po
sklizni pSenice a po kypfeni kypficem Tiger AS vybave-
nym ¢lankovym péchem. Po kypfeni bylo zjisténo, ze vét-
Sina poskliziiovych zbytkl byla zapravena do pudy. Pti
soubézném posuzovani orby radlicnym pluhem byly vSech-
ny poskliziiové zbytky zapraveny do pudy.
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In the table are further presented results of evaluation
of land surface covering rate with the wheat post-harvest
residua. These figures are completed with dependence of
the land covering rate with the post harvest residua on the
set working speed (graph in the Fig. 1). Important finding
from a view of the tested tiller effect on the post-harvest
residua is relative high stage of the post-harvest biomass
placement into the land. Before the land tillage the cove-
ring rate with the post harvest biomass (crushed straw, stub-
ble remainders) was higher than 95%, after loosening the
covering rate was recorded within interval from 5.5 to 7.8
%. The differences between the values of land covering
rate with a crop biomass after the loosening (various depth
and tiller working speed) were below the limit of statistical
significance.

Effect of the tested tiller on the post-harvest residua is
documented with photographs in Fig. 2. From the photo-
graphs is clear the land covering rate with a stubble and
crushed straw after the wheat harvest and loosening with
tiller Tiger AS equipped with the link rammer. After the
loosening was found-out that major part of the post-har-
vest residua was placed into the land. At simultaneous as-
sessment of plough with the blade plough all the post-har-
vest residua were placed into the land.

Obr.2  Povrch pudy po sklizni ozimé psenice (1) a po kypreni kypricem Tiger 4AS

s clankovym péchem (2)

Fig. 2 Land surface after the winter wheat harvest (1) and after with tiller Tiger 44S

equipped with the link rammer

Obr. 3 ilustruje pouzitou metodu analyzy obrazu pfi vy-
jadfovani pokryvnosti povrchu pudy poskliziiovymi zbyt-
ky, v tomto ptipadé zbytky ozimé psenice. Vlevo jsou snim-
ky povrchu pudy po kypfeni s pfipojenym ¢lankovym pé-
chem, vpravo vysledek prevedeni barevného obrazu na 2
zakladni barvy: Cerna—povrch pidy, bila—rostlinné zbytky.
Po vyjadreni procentického zastoupeni bilé barvy v plose
obrazu ziskame pokryvnost povrchu pudy poskliziiovymi
zbytky.
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Fig. 3 illustrates the applied method of picture analysis
for land covering rate expression with post-harvest resi-
dua, in our case with a winter wheat. In the left are the
pictures of the land surface after loosening with attached
link rammer, in the right is a result of the color picture
transfer into 2 basic colors: black - land surface, white —
crop residua. After the percent expression of the white co-
lor in the picture surface we will obtain the land covering
rate with the post-harvest residua.



foto povrchu pudy
photograph of land surface
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redukce obrazu na dvé barvy
picture reduction to two colours

Obr. 3 Pouziti metody analyzy obrazu: povrch piidy po zpracovani kypricem Tiger 4AS pri nastavené
pracovni hloubce 0.24 m a pracovni rychlosti 6.5 km.h' - pokryvnost poskliziiovymi zbytky: 6.6 %

Obr. 3 Application of the picture analysis method.: land surface after cultivation with tiller Tiger 44S at
adjusted working depth of 0.24 m and working speed of 6.5 km.h™' — post-harvest covering rate: 6.6 %

Na obr. 4 je pfi¢ny profil povrchu pidy po zpracovani
pudy ovéfovanym kyptic¢em. Ovétovany kypti¢ vykazoval
velmi dobré urovnani povrchu ptdy pii vS§ech hloubkach
kypteni, které byly nastaveny. To je vyhodné z hlediska
naslednych pracovnich operaci na pozemcich.

In Fig. 4 is a cross profile of the land surface after the
land cultivation with the tested filter. That tiller has shown
very good leveling of the land surface of all depths of loo-
sening being adjusted. This is advantageous from the point
of view of the following working operation on the plots.

500

450

400

350

300

250
200

150
100

Namérené hodnoty [mm] / Measured values [mm]

50 D L o o
0 S R R AR R R A R
-50

o O o O o o o o o o o
0 O I N O 0o ©O© T N o
- N O F < O © N~ o©

o
(<]
[s¢]

Méreny isek [mm] / Measured section [mm]

o O O O O o O o o o o o o
O I N O O O I N O oo © T
D O ~ N N O T 0O O ©O© N~ O O

- - - - - - ¥ - - v« « ¥

Obr.4  Pricny profil povrchu pudy po zpracovani pudy kypricem Tiger 4AS s pripojenym

clankovym péchem

Fig.4 Cross profile of land surface after land cultivation with tiller Tiger 4AS with attached

link rammer
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Na stanovisti, kde se méfeni a hodnoceni uskute¢nilo,
byly kypfenim vytvoreny podminky pro kvalitni zaseti na-
sledné plodiny nékterym ze secich stroju, které jsou urce-
ny pro seti v minimaliza¢nich a pidoochrannych technolo-
giich. Kypfi¢ neni urcen pro technologie, u kterych je pri-
oritou ponechani mulée na povrchu pidy po jejim zpraco-
vani. Vysledky hodnoceni jsou vyuZitelné pii navrhovani
postupii zpracovani pudy pro stanovisté, na nichz viceleté
vyuzivani mélkého zpracovani pudy ptinasi zhorseni fyzi-
kalnich vlastnosti ornice.

Vysledky, prezentované v ptispévku, byly ziskany
v ramci feSeni vyzkumného projektu 1G57042 Péce o pidu
v podminkach se zvySenymi naroky na ochranu zivotniho
prostredi.

Kontakt: doc. Ing. Josef Hitla, CSc.
Ing. Pavel Kovaiicek, CSc.

Ing. Vaclav Mayer, CSc.

Ing. Rudolf Sindeldr¥

Marcela Viaskova

Analyza energetické naro¢nosti u rozmetadel
tuhych mineralnich hnojiv

Spotieba energie u rozmetadel tuhych mineralnich hno-
jiv je rozdélena mezi rozmetaci Ustroji, davkovaci doprav-
nik a pojezdové ustroji. Na zakladé¢ energetickych méfeni
(provadénych v rovinatém terénu) ma pneumatické rozme-
taci stroji ptikon 30 - 50 kW, coz je 4 - 5 x vice neZ piikon
urozmetadel s odstiedivym a $nekovym rozmetacim ustro-
jim. Vyznamna ¢ast piikonu pfipada na pojezd rozmetadla
po poli. Pfirozhodovani o koupi rozmetadla hraji roli tech-
nické parametry rozmetadla a jejich vliv na proménlivou
spotiebu energie téz pii pojezdu.

V souvislosti s jizdnim odporem je tieba zvazovat cel-
kovou hmotnost soupravy. U nesenych rozmetadel se ne-
ptizniveé projevi nutnost pouziti traktoru vyssi vykonoveé
tfidy, nez je z energetického hlediska potieba, s ohledem
nanosnost pneumatik a zadni napravy traktoru. U souprav
s nesenym rozmetadlem je podil uzite¢né hmotnosti na cel-
kové hmotnosti 15 - 22 %, u souprav s navésnym rozmeta-
dlem.20 - 30 %, u samojizdného rozmetadla je tento podil
40 - 45 %.

V grafech na obrazcich 1 az 4 jsou jednotkové spotieby
nafty naméfené v minulosti ve VUZT u rozmetadel prii-
myslovych hnojiv. U vSech strojui se projevuje dvojnasob-
né zvétSeni pracovniho zabéru u granulovanych hnojiv pru-
kaznym snizenim spotfeby nafty. U piimého pracovniho
postupu (obr. 1, 2) jsou pii davce 100 kg.ha'! rozdily ve
spotiebé minimalni. Pribéhy v zavislosti na hektarové dav-
ce svédéi o tom, Ze v tomto postupu se projevuje vyssi
uziteCna hmotnost jako vyrazna ptednost dopravniho roz-
metadla.

ssiec. VEIZE 195172006
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On the site where measurement and evaluation were per-
formed the conditions for a high-quality seeding of fol-
lowing crop with some of the drills determined for seeding
in minimization and land-protective technologies were es-
tablished. The tiller is not designated for the technologies
where the priority is the mulch remaining on the land sur-
face after its cultivation. The evaluation results are useable
for suggestion of the land cultivation processes for the si-
tes where the multiple utilization of the shallow land til-
lage brings deterioration of the topsoil physical properties.

Results presented in this contribution were obtained du-
ring solution of the sub-scope of the research project
1G57042 Care for land under conditions with increased
demand for environmental protection.

Analysis of energy consumption of solid
mineral fertilizers spreaders

Energy consumption of solid mineral fertilizers sprea-
ders is divided between spreading mechanism, dosing con-
veyer and traveling mechanism. Following the energy me-
asuring (conducted in flat terrain) the pneumatic spreading
mechanism has an input of 30 — 50 kW, what is 4-5 times
more as compared with input of spreading equipped with
centrifugal and auger spreading mechanism. An important
proportion is needed for spreader traveling across the fi-
eld. For decision on the spreader purchase an important
role plays the technical parameters of spreader and their
effect on variable energy consumption during travel across
the field.

In connection with the travel resistance it is necessary to
consider the set total weight. The attached spreaders are
characterized with unfavorable necessity to use tractor of
higher power class than needed from energy point of view,
because of tires loading and tractor rear axle. The sets with
attached spreader are characterized with a share of effecti-
ve weight of 15- 22% from total weight, the semi-trailed
spreader sets of 20-30%. For self-propelled spreader this
share is 40-45%.

In graphs of Figures 1-4 are presented the unit consump-
tion of diesel fuel of mineral fertilizers spreaders measu-
red in the past at the VUZT. All the machines have displa-
yed the double increased working width for granulated fer-
tilizers through conclusive decrease of diesel fuel consump-
tion. For the direct working procedure (Fig.1, 2) the diffe-
rence of consumption are minimal at the dose of 100 kg
.ha'l. The courses in dependence on hectare dose give evi-
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Obr. 1 Doprava na pole a rozmetani praskovych a granulovanych minerdlnich hnojiv,

primy pracovni postup, strnisté
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direct working procedure, stubble

Transport to the field and spreading of powder and granulated mineral fertilizers,
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granulated, 18 m

Doprava na pole a rozmetani praskovych a granulovanych minerdlnich hnojiv,
primy pracovni postup, predsetova priprava pidy

Transport to the field and spreading of powder and granulated mineral fertilizers,
direct working procedure, pre-seeding soil treatment
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Obr. 3 Rozmetani granulovanych minerdlnich hnojiv, déleny pracovni postup, strnisté
Fig. 3 Spreading of granulated mineral fertilizers, divided working procedure, stubble
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Fig. 4 Spreading of granulated mineral fertilizers, divided working procedure, before

seeding
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V déleném pracovnim postupu (obr. 3, 4) se mirné pro-
voznich podminkach — pfi predsetovém hnojeni a u hekta-
rové davky 100 kg.ha!. U navésnéhorozmetadla 2 az 3 tje
niz§i jednotkova spotieba nez u navésného rozmetadla s
dvojnasobnou uzitenou hmotnosti 5 az 6 t. Rozmetadlo
s men$im zasobnikem ztraci svou vyhodnost az v oblasti
hektarové davky 400 kg.ha.

V minulosti se nejveétsi objem hnojiv aplikoval po skliz-
ni na strni$té, z hlediska valivého odporu tedy za pomérné
i ekologické pozadavky prenaseji potfebu hnojeni do jar-
niho obdobi. Pfihnojovani a hlavné pfedsetové hnojeni na
hrubou nebo pouze strzenou brazdu vyzaduje pouZziti pne-
umatik s malym mérnym tlakem — flota¢nich (obr. 3, 4). U
rozmetadel s flotacnimi pneumatikami je vice nez Skrat
nizs§i valivy odpor a o polovinu niz$i jednotkova spotieba
nafty nez urozmetadel s traktorovymi pneumatikami. Kro-
m¢ toho bychom méli pamatovat i na dalsi energetické vy-
daje na urovnani koleji, vznikajicich v tomto obdobi u strojti
s klasickymi pneumatikami.

Teoreticka energeticka narocnost (pro ¢as hlavni, tj. pti
rozmetani) dvou fiktivnich rozmetadel s uzitecnou hmot-
nosti 5 a 10 t je zachycena na obr. 5 pii aplikaci na strnisti
ana obr. 6 na hrubé brazdé po orb€. Pro porovnavani spo-
tieby energie u stroji s proménlivou pracovni rychlosti pro
uziteCnou hmotnost 5 a 10 t je pouzita jednotkova prace -
Am (kWh.ha). Vykon pii zvySovani pracovni rychlosti je
v grafu uveden pro predstavu nutného ristu investice na
odpovidajici energeticky zdroj.

Jaké trendy si miizeme z z vySe uvedenych pribéhi od-
vodit:

- Ustroje s dvojnasobnou uzitecnou hmotnosti (plna ¢ara)
vzroste v praméru i jednotkova spotieba energie v hrubé
brazdé¢ na dvojnasobek.

- Pouzitim flota¢nich pneumatik na hrubé brazdé se pti
rychlosti 10 km.h™! sniZi vynalozena jednotkova prace
030 %, pti rychlostech nad 20 km.h"'0 50 %.

- U standardnich pneumatik se pfi zdvojnasobeni pra-
covni rychlosti jednotkova prace snizuje cca 0 20 %, u
flotac¢nich vsak jiz o0 30 %.

Z technicko-exploata¢nich vlastnosti rozmetadel se na
uspore energie uplatiuje:

- pouziti flotacnich pneumatik - mensi valivy odpor a
moznost zvySeni pracovni rychlosti i ve ztizenych ptd-
nich podminkach (véetné jizdy po hrubé brazdé ve sme-
ru orby), snizeni energie az o 30 %,

- zdvojnasobeni pracovniho zabéru - sniZeni spotieby
nafty cca 020 %,

- pouziti rozmetadel s technologicky potiebnou uzitec-
nou hmotnosti a ne vyssi (zdvojnasobeni uzite¢né hmot-
nosti stroje - vysSi spotieba pii malych hektarovych
davkach o 15 %),

- miseni hnojiv - pfi dvojnasobné hektarové davce se zvy-
§i spotieba pouze o 15 az 20 %, misto dvou zasaht se
provadi jeden,
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dence that within this procedure the higher effective weight
is obvious what means considerable preference of the trans-
port spreader.

The divided working procedure (Fig. 3, 4) is characte-
rized with a slight effect of higher total weight only under
the heaviest operational conditions — i.e. the pre-seeding
fertilizing and dose of 100 kg per 1 hectare. The semi-
trailed spreader of 2-3 tons has shown lower unit consump-
tion as compared with the semi-trailed spreader with dou-
ble effective weight of 5-6 tons. The spreader with smaller
container has lost its advantage not before the hectare dose
of 400 kg.

In the past the largest volume of fertilizers was applied
after harvest on stubble, it means under the relative advan-
tageous conditions as the rolling resistance regards. Cur-
rent nutrition, economical and ecological requirements
transfer the fertilization need into the spring period. Sup-
plementary fertilization and in particular pre-seeding ferti-
lization on the rough or only pulled down furrow needs to
use the tires of low specific pressure — so called floating
tires (Fig. 3,4). For the spreaders equipped with floating
tires the rolling resistance is more than 5-times lower and
the unit diesel consumption by a one half lower as compa-
red with the tractor tires. Further, it has to be kept in mind
other energy expenditures for track leveling creating in this
year period in consequence of traveling of tractors equip-
ped with classical tires.

Theoretical energy consumption (for main time, i.e.
during spreading) of two fictional spreaders of effective
weight of 5 and 10 tons is shown in Fig. 5 during stubble
application and in Fig. 6 on a rough furrow after plough.
To compare the machines energy consumption with vari-
able operating speed for an effective weight of 5 or 10 tons
the unit work —Am (kWh.ha™') is used. Performance during
the working speed increasing is presented in the graph for
better idea of necessary growth of investment for appropri-
ate energy resource.

What trends can be derived considering the above cour-
ses:

- For machine with a double effective weight (solid line)
even the unit average energy consumption will increa-
se twice in the rough furrow.

- Using the floating tires is a rough furrow the spent unit
work will decrease by 30% at speed of 10 km.h™!, and
by 50% at speed above 20 km.h'.

- Using the standard tires the unit work is decreased by
about 20% at a double speed, when the floating tires
are used then the unit work is decreased even by 30%.

As the technical-exploitation spreaders properties re-
gards the following influence the energy savings:

- floating tires utilization — lesser rolling resistance and
possibility of working speed increasing also under com-
plicated soil conditions (including traveling across the
rough furrow in plough direction), energy decrease by
up to 30%,

- double working width — diesel consumption decreasing
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- zvySovani pracovni rychlosti na trojnasobek snizi jed-
notkovou spotiebu nafty o 25 %.

Vsechna tuha hnojiva jiz jsou, s vyjimkou siranu amon-
ného, granulovana a se zaru¢enou sypkosti a vysokou kon-
centraci zivin. Uplatnéni co nejvétsiho pracovniho zabéru
u granulovanych hnojiv pii davkach do 200 kg ha! je efek-
tivnim opatfenim pro usporu spotieby nafty. Siran amonny
se fadi nutnosti snizeni pracovniho zab&ru mezi energetic-
ky nevyhodna hnojiva.

Prezentovany piispévek je uryvkem z piirucky VUZT
,.Strojni linky pro hnojeni® zpracované v ramci feSeni vy-
zkumného zaméru MZE0002703101 Vyzkum novych po-
znatkd védniho oboru zemédélské technologie a technika
a aplikace inovaci oboru do zemédélstvi Ceské republiky.

Kontakt: Ing. Pavel Kovaiicek, CSc.
doc. Ing. Josef Hiila, CSc.
Marcela Viaskova

Technika oSetiFovani pid uvadénych do klidu

S ohledem na to, ze na plochach ptid uvadénych do klidu
neni zadouci pfirozeny uhor s ponechanim pudy svému
osudu s naslednym nebezpe¢im zapleveleni a rustu riz-
nych lesnich spolecenstvi, jsou mozné nasledujici zplso-
by technologickych systému a postupd péce o uvedené
plochy:

- extenzivni zemédélska produkce a spasani porostu (kra-
vy, ovee, kozy) doplnéna zacim nebo mulovacim te-
zem porosti,

- mechanicka péce o ptidu pomoci techniky pro zpraco-
vani, pééi o pudu a zakladani porostt, a oSetfovani po-
moci zacich nebo muléovacich stroji,

- péce o pudy péstovanim obnovitelnych surovin pro ne-
potravinai'skou oblast zemédélské produkce,

- péce o pudu zalesnénim pud.

V roce 2005 se vyzkum zaméfil predevsim na systémy
zatravnéni a thorovani na ornych ptdach uvadénych do
klidu, pracovnimi postupy jejich zpracovani, oSetieni a
zakladani porostd na nich. Byly zjistovany naklady, ener-
geticka naro¢nost a potieba prace na oSetfovani a zaklada-
ni travnich ploch a Gthort riiznymi pracovnimi postupy a
typy strojnich souprav pro zpracovani a péci o pudu a za-
kladani porostl v riznych vyrobnich podminkach. Byly
zjisStovany piimé (SAPS) a navrhované dopliikové platby
a vyrovnavaci prispévky na tyto postupy. Pfiklad vyse pii-
mych nakladii na pracovni postupy a plateb pii zakladani
a udrzbé travnich ploch a thorti na pidach uvadénych do
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by about 20 %,

- utilization of spreaders with technologically necessary
effective weight, but not higher (double machine effe-
ctive weight — higher consumption at low dose per hec-
tare by 15 %,

- fertilizers blending — at double hectare dose the con-
sumption will increase by only 15 - 20 % instead two
operations only one is carried—out,

- working speed increasing 3-times will decrease the
diesel unit consumption by 25 %.

All the solid fertilizers are today, except of ammonia
sulphur, granulated and with guaranteed loosing rate and
high nutrients concentration. Application as much as possi-
ble working width for granulated fertilizers, at dose to 200
kg.ha'l, is an effective measure for diesel fuel savings. The
ammonia sulphur belongs among the energy disadvantage-
ous fertilizers from a view of necessary reduction of the
working width.

The presented contribution is a passage of the VUZT
handbook “Machine lines for fertilization”, worked-up in
the framework of solution of the research project
MZE0002703101 “Research of new knowledge of the
scientific branch agricultural technologies and mechaniza-
tion and innovations application of the branch into the ag-
riculture of the Czech Republic.

Procedure of set-aside land tillage

With regard to the fact that natural fallow in undesi-
rable on set-aside land with consequent danger of weed
infestation and growing of various forest communities, the
following types of technological systems and care for men-
tioned surfaces are possible:

- Extensive agricultural production and vegetation gra-
zing (cows, sheep, goats) completed with moving or
mulching cut of crop stand,

- Mechanical care for land through mechanization for til-
lage, vegetation establishing and care treatment by me-
ans of movers or mulching machines,

- Care for land through cultivation of renewable row-ma-
terials for non-food sector of agricultural production,

- Care for land through a forestation.

In 2005 the research was focused in systems of gras-
sing and farrowing on arable set-aside land, working pro-
cesses of its cultivation, treatment and crop stand establis-
hing. The costs, energy and work for treatment of grassland
and farrows with various working procedures and types of
machine sets under different production conditions were
investigated. Further, the direct (SAPS) and suggested ad-
ditional and compensatory payments for these procedures
and payments with grassland and farrows establishing and
maintenance on set-aside land is presented in graph in
Fig. 1. Costs include cost for working operations and ma-
chines, direct and additional payments and compensation
contributions.
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The machine lines for arable land establishing and treat-

ment can be divided to:

klidu je znazornén na grafu na obr.1. Néklady zahrnuji
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Strojni linky pro zakladani a oSetfovani ornych pud Ize
podle zpisobu uvedeni pudy do klidu rozdé¢lit na:

- linky pro zatravnéni tj. pfevedeni orné pudy do trav-
nich porostd,

- linky pro thorovani (¢erny uhor nebo thor osety jed-
noletymi az dvouletymi rostlinami).

Ze zatravnénych ploch nelze intenzivni louky a pastviny
povazovat za pudy uvedené do klidu. Zatravnéni ploch musi
splnovat predpisy EU. Oznacit tak lze pouze extenzivni
porosty vyuzivané pouze pro ojedinélou sklizeni nebo pas-
tvu za celem uklizeni plochy, nebo nemoznosti jejiho fad-
ného obd¢lavani. Tyto plochy jsou udrzované v dobrém
stavu napf. seCenim, mul¢ovanim nebo regulatory ristu.
Strojni linky jsou sloZeny z techniky pro zpracovani pady
a zakladani porostd, seCeni, mul¢ovani, lisovani, komposto-
vani, skladovani, aplikaci regulatorti riistu apod.

Rizeny uhor lze povazovat podle fady autort za opti-
malni pro uvadéni pudy do klidu, protoze pfirozeny thor
by zpusobil silné zapleveleni s vySe uvedenymi riziky. Za-
kladani a udrzovani ¢erného tthoru je mén¢ vhodné, proto-
ze je nutné jej nekolikrat v pribéhu vegetacniho obdobi
zpracovavat technikou pro zpracovani pudy, coz pfinasi
zvysené naklady a nebezpedi eroze pudy. Strojni linky pro
tyto postupy sestavaji ze souprav na zpracovani a piipravu
pudy, seceni nebo muléovani.

Pro kratkodoby fizeny uhor jsou vhodné jednoleté rost-
liny, které jsou v zeleném stavu zapraveny do pudy (hnoje-
ni na zeleno), napt. hoicice, pohanka a svazenka. Vybor-
nymi plodinami pro thorovani jsou travy a jeteloviny, kte-
ré vyznamn¢ obohacuji piidu o humus a dusik a maji vyso-
ké protierozni Gi¢inky a vliv na fyzikalni stav pudy po je-
jich zapraveni do pudy. Strojni linky pro tyto postupy jsou
skladany ze souprav strojli pro zpracovani a pripravu pudy;,
zakladani porostt, drceni a rozméliovani rostlinné hmoty
a jeji zapravovani do pudy. Zatravnéni na ornych pidach
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- Lines for farrowing (black farrows or seeding with an
nual or two-year crop).

The intensive meadows and pastures should not be con-
sidered the set-aside land. The grassing has to meet The
EU regulations. The set-aside is only considered the exten-
sive crop stand utilized for occasion harvest or pasture for
a purpose to clean the surface or when its regular cultivati-
on is impossible. These surfaces are kept in good conditi-
ons e.g. with mowing, mulching or by means of growth
regulators. The machine lines consist of mechanization for
land cultivation, crop stands establishing, mowing, mul-
ching, pressing, composting, storage, grows regulators ap-
plication etc.

The controlled farrows can be considered optimal due
to set-aside land possibility, because the natural farrows
would cause of heavy weed infestation with the above -
mentioned risks. The black farrows establishing and main-
tenance is less suitable because there is necessary to be
cultivated multiply within the vegetation period through
mechanization for land cultivation what brings increased
costs and land erosion danger. The machine lines for these
procedures consist of the sets for land cultivation and pre-
paration, moving or mulching.

For a short - time controlled farrow are suitable the
annual crops placed in the land in the green state (green
fertilization), e.g. mustard, buckweed, phacelia. Excellent
crops for farrowing are grasses and clover crops enriching
significantly the land with humus and nitrogen and they
have high anti-erosion effects and impact on land physical
state after their placement in to the land. The machine lines
for these procedures consist of machines sets for land cul-
tivation and preparation, crop stands establishing, crop
matter crushing and grinding and its placement into the land.
Grassing on arable set-aside land is applied currently in
agricultural practice particularly on higher plots localities

Obr. 2 Osetrovani travnich porostii na puddach uvedenych do klidu provadené
mulcovanim Siroko-zabérovym mulcovacem
Obr. 2 Cultivation of grassland on set-aside land, performed with mulching by

wide-width mulching machine



uvadénych do klidu se v zemé&dé€lské praxi aplikuje
v soucasné dobé zejména na vyse polozenych lokalitach
pozemkt s malou mocnosti ornice a vysokou kamenitosti
pudy a na zamokienych ¢astech pozemku.

Problematika opakovaného mul¢ovani biomasy (obr.2)
na pudach ponechanych v klidu je v posledni dobé odbor-
niky pfehodnocovana a diskutovana vzhledem k nékterym
negativnim u¢inktim tohoto postupu na ptdu (zvyseni ob-
sahu a vyplavovani nitratd) a ve sloZeni porostti (zvySeni
podilti nezadoucich plevelnych druhli v porostech).

V oblasti techniky pro zpracovani a péci o pady uvadeé-
né do klidu, lesni i komunalni uziti je v soucasnosti velka
nabidka stroja pro udrzbu zelenych ploch ve stavu, ktery
vyhovuje ekologickym pozadavkam.

MZe CR ptipravuje v soucasné dobé ve spolupraci
s dalsimi odbornymi pracovisti nové smérnice a nafizeni
na podporu péstovani, vyuziti a nakladani s biomasou na
pudach bez potravinaiské produkce a pidach uvadénych
do klidu. Perspektivni pracovni postupy proto byly a bu-
dou dale sledovany z hlediska vybéru potiebnych stroja,
vlivu postupti na vlastnosti pudy i porost. Budou nadale
stanovovany jejich technicko-ekonomické parametry a ener-
getickd narocnost postupl v riznych vyrobnich podmin-
kach.

Pri feSeni se vyuziva méfici zatizeni pro bezkontaktni
méfeni profilt povrchu pid (laserovy profilograf) pro ob-
jektivni vyhodnocovani profili povrchi pidy a porostl na
pudé. Zatizeni bude pouZito pro stanoveni a kvantifikaci
vyjadieni struktury povrchu ptdy a jejiho rostlinného po-
kryvu na napt. erozné ohroZenych ptidach a padach pone-
chanych v klidu. Byla provedena zkusebni méfeni profilt
porostti na travnich plochach. Priklad vysledkd meéfeni pro-
fild povrchu travniho porostu je znadzornén na obr. 3.
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with a poor layer of topsoil and a high stone rate and on the
wet parts of the plots.

The problems of biomass repeated mulching (Fig. 2) on
set-aside land is currently re-evaluated with experts and
discussed regarding some negative effects of that procedu-
re on land (nitrates content increasing and their elutriation)
and crop stands composition (increased proportion of un-
desirable weeds).

In the field of mechanization for cultivation and care of
set-aside land there is now a wide choice of machines for
green surface maintenance in condition, which complies
the ecological requirements.

The Ministry of Agriculture of the Czech Republic is
currently preparing new directives for support of biomass
growing, utilization and handling on land without food pro-
duction and on set-aside land. The perspective working
processes thus were and will be further monitored from
point of view of necessary machines choice, procedures
effect on land and crops properties. The technical and eco-
nomical parameters and energy consumption of these pro-
cedures will be determined under various production con-
ditions.

For solution of this research is used the measuring equip-
ment for contact less measuring of land surface profile (la-
ser profilograph) for their objective evaluation. The equip-
ment will be used for determination and quantification of
land surface structure expression and its crop coverage on
e.g. lands endangered with erosion on set-aside land. The
testing measuring of crop coverage on grassland was carri-
ed-out. Examples of this measuring are presented in graph
in Fig. 3.
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Pfi sledovani vlivu postupti na vlastnosti pidy byla pro-
vadéna a vyhodnocena i penetrometricka méfeni na pozem-
ku s viceletym travnim porostem a porovnany s pravidelné
obdélavanym pozemkem ve shodnych ptidnich podminkach
znazornéné v grafu na obrazku 4.

ssiet VEZE 19512006

During investigation of procedures effect on land pro-
perties the penetrometric measurements were performed
on a plot with perennial grassland and compared with re-
gularly cultivated plot in identical soil conditions as pre-
sented in Fig. 4.
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Obr.4  Vliv postupu uvadeéni pudy do klidu zatravnénim na penetrometricky odpor pudy

v ornici a podornici

Fig. 4 Effect of procedure of land set-aside through grassing on the land penetrometric

resistance in topsoil and subsoil layers

Prinosem feSeni pro praxi by mélo byt stanoveni ucele-
ného ptehledu poznatkii o zpisobech hospodateni, propo-
Cet nakladovosti postupt, jejich energetické narocnosti a
potieby prace pro osetiovani pidy uvadéné do klidu. Tyto
poznatky by mély prispét k lepsi informaci a orientaci pod-
nikatelskych subjektl pii vybéru a uplatnéni technologii v
oblasti uvadéni pud do klidu do praxe. Pti aplikaci uvade-
nych postupti v zemédélské praxi bude predevsim rozho-
dovat ekonomika a technika, proto nedilnou soucasti vy-
zkumného je feSeni ekonomicka analyza ovéfovanych tech-
nologickych postupt.

Optimalni specifikace vzorovych postupt, zjisténi je-
jich nakladovosti, ztratovosti ¢i ziskovosti mize ptiznivé
ovlivnit volbu i uplatnéni technologii a orientaci podnika-
telskych subjektl této oblasti v soucasné Siroké nabidce
techniky a jejiho vyuziti.

Vysledky, prezentované v ptispévku, byly ziskany pfi fe-
Seni vyzkumného zaméru MZE 0002703101 Vyzkum no-
vych poznatki védniho oboru zemédélské technologie a
technika a aplikace inovaci oboru do zemé&délstvi Ceské
republiky.

Kontakt: Ing. Vaclav Mayer, CSc.
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The contribution of this approach for practice should be
determination of comprehensive overview of knowledge
on methods of farming, calculation of costs for the proce-
dures, their energy consumption and work needed for set-
aside land treatment. This knowledge should contribute to
better information and orientation of business subjects when
selecting and apply technologies in the field of introducti-
on the set-aside land in practice. With application of the
presented procedures in agricultural practice the economy
and mechanization will play the significant role, thus inte-
gral part of the research solution is economical analysis of
verified technological procedures.

An optimal specification on model procedures, finding-
out of their costs, unprofitability or profitability could fa-
vourably influences a choice and application of technolo-
gies and orientation of business subjects in this field within
current wide offer of mechanization and its utilization.

Results presented in the contribution were obtained
within solution of the research project MZE 0002703101
Research of new knowledge of scientific branch agricultu-
ral technologies and engineering and the branch innovati-
on application to the Czech agriculture.



Kvantifikace rizikovych faktora vznikajicich
pFi poskliziiovém oSetfovani a skladovani
zrnin

Pro zachovani biologickych a chemickych vlastnosti skla-
dovanych zrnin je tieba vytvorit soustavu predpokladd,
které zabranuji poklesu kvality uskladnénych zrnin, a to
jak vnitini, tak vng&jsi.

Vnéjsi kvalitu ovliviji fyzikalné-mechanické vlastnos-
ti materialu, jako jsou podil necistot a pfimé&si, granulome-
trické smési (vyjadiované jako podil na situ o piedepsané
velikosti), objemova hmotnost, hmotnost 1000 zrn, viné
vzorku, barva obilky, pfitomnost §kidcd. V praxi na tuto
kvalitu puisobi pfedev§im nevhodné zplisoby manipulace
a zejména nevhodné typy dopravnikt, pouzivané pfi po-
skliziiovém oSetfovani.

Vnitini kvalitu ovliviiuji biochemické vlastnosti materi-
alu. Tyjsou vyjadieny méfitelnymi ukazateli a takto zakot-
veny do obchodnich vztahl. Napf. u potravinarskych zrnin
se jedna o obsah lepku, obsah N-latek, padové ¢islo, hod-
notu SDS-testu, kli¢ivost atd. V praxi je tato kvalita piede-
vs§im ovlivilovana nevhodnym oSetiovanim a skladovanim.

Aktivni provzdusnovani patii v soucasné dobé k jiz tra-
di¢nim metodam osetfovani vihkého zrna v zemédélskych
podnicich. Jeho charakteristickym znakem je instalace axi-
alnich nizkotlakych ventilatorti s mérnou dodavkou vzdu-
chu do 10 m2.h"! na tunu uskladnéného zrna. Takto byvaji
obvykle vybaveny mens$i hangarové sklady a pii daném
technickém vybaveni je limitujicim faktorem vyska nasklad-
néni zrna.

V névaznosti na provedena méfeni v predeslych letech
bylo v roce 2005 cilem provoznich pokust v dal§im zemé-
délském podniku zjistit rovnomeérnost vystupni rychlosti
vzduchu z vrstvy uskladnéného zrna v hangarovém skla-
du pfi jeho provzdusnovani.

Skladovaci prostor ma rozmeéry 18 x 20 m, z toho zrno
se skladuje na plose 18 x 12 m. Modul stavajiciho hanga-
rového skladu je 1,2 m, ndsypna vyska zrna se pohybovala
vrozmezi 1,5-2,2 m.

Vlastni provzdusnovani uskladnéného zrna bylo feseno
péti provzdusiovacimi ventilatory, z nichz kazdy byl na-
pojen samostatné na ,klecovy* provzdusnovaci nadarov-
novy kanal zakryty PVC pytlovinou. Primeér ,,klecového*
kanalu byl 400 mm, osova roztec provzdusiovacich kana-
It byla 2,4 m.

Parametry provzdusiovacich nizkotlakych ventilatort:
- mnozstvi vzduchu 10 000 m*.h!
- pretlak 75 Pa

Zakladnim parametrem aktivniho provzdusiovani (i pou-
ze kondicionovani uskladnéného zrna ve skladovacim pro-
storu) je vystupni rychlost vzduchu z vrstvy uskladnéného
zrna. Méfeni bylo provedeno lopatkovym anemometrem
AIRFLOW. Pro ptesné zachyceni vystupni rychlosti vzdu-
chu z vrstvy uskladnéného zrna byl pouzit specialni pii-
pravek ve tvaru komolého jehlanu, ktery zabraioval vni-
kani okolniho vzduchu do pfistroje. Zakladna tohoto pii-
pravku byla 0,5 m x 0,5 m. Rychlost vzduchu z vrstvy
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Quantification of hazardous factors
generating during grain crop after-harvest
treatment and storage

To maintain the biological and chemical properties of
stored grain it is necessary to develop the presumption com-
plex for prevention of the stored grain quality decrease both
internal and external.

The external quality is influenced by the physical-me-
chanical material properties as impurities and admixtures
content granulometrical (express as a shore on a sieve of
determine size), volume weight, weight of 1000 grains,
sample odour, caryopsis colour, presence of pests. In prac-
tice this quality is affected in particular by unsuitable me-
thods of handling and mainly also by unsuitable types of
conveyers during the after-harvest treatment.

The internal quality is affected with the bio-chemical
properties of material. There is expressed in the measu-
rable indicators and such included in the business relation-
ships. For example, the food grain is characterized by the
gluten content, N-matters content, falling number, SDS-
test value, germination rate etc. In practice this quality is
influenced mainly by unsuitable treatment and storage

An active aeration belongs currently to the traditional
methods of wet grain treatment in agricultural enterprises.
Its characteristic feature is installation of axial low —pres-
sure ventilators of specific air supply to 10 m*.h'per 1 ton
of stored grain. This equipment is using usually in smaller
hangar storage halls. The limiting factor of such equipped
storage halls is the stored grain height.

In connection with the carried-out measurements within
previous years in the agricultural enterprise the aim of the
operational experiments in the year 2005 was to provide
uniformity of the air outlet speed from the stored grain la-
yer in the hangar storage hall during its aeration.

The storage space dimensions are 18 x 20 m of which
grain is stored on surface of 18 x 12 m. The existing hangar
storage hall modulus is 1,2 m, grain pouring height has
ranged from 1,5 to 2,2 m.

The proper aeration of the stored grain is solved with
five aerating ventilators, each of them connected individu-
ally with the cage aerating aboveground channel with PVC
sackcloth. The “cage” channel diameter is 400 mm, axial
pitch of the aerating channels is 2,4 m.

Parameters of low-pressure aerating ventilators:
- air volume 10 000 m3.h"!
- over-pressure 75 Pa

The basic parameter of the active aeration (and even only
conditioning of stored grain in storage space) is the air out-
let speed from the stored grain layer. The measuring was
conducted with the vane anemometer AIRFLOW. For pre-
cise recording of the air outlet speed from the stored grain
the special device of truncated pyramid shape was used
preventing the ambient air leakage into the apparatus. The
base dimensions of that device are 0,5 m x 0,5 m. Air spe-
ed from the stored grain layer was found out according to
common methodology valid for the hangar storage halls
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Legenda: 1 = 11 — pficné osy méfeni A +1 —podélné osy méteni
33(\) - vyska naskladnéni — ventilator

Legend: 1+ 11 —cross coordinates of measurements A + 1 — longitudinal coordinates of measurements
?3(\) - grain loading height — ventilator

Obr. 1 Vzduchotechnicka meéreni skladu obili — ZOD Kacina, schéma mérenych mist
Fig. 1 Air-conditioning measurements of grain storage hall ZOD Kacina, scheme of
measured sites
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Obr. 2 Vyska naskladneni halového skladu v ZOD Kacina Sv. Jakub
Fig. 2 Height of the storage hall grain loading in ZOD Kacina Sv. Jakub
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Obr. 3 Vzduchotechnicka méreni halového skladu v ZOD Kacina Sv. Jakub
Fig. 3 Air-conditioning measuring of the storage hall in ZOD Sv. Jakub
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uskladnéného zrna byla zjist ovana podle jednotné metodi-
ky, platné pro hangarové sklady a to vzdy pfimo nad pro-
vzdusiovacimi kanalky a v poloviéni osové vzdalenosti
mezi provzdusiovacimi kanalky, tak jak je vyznaceno na
obr. 1.

Vzduchotechnicka méfeni byla provedena
v zeméde€lském podniku ZOD Kacina, lokalita Svaty Ja-
kub, za téchto podminek:

- hmotnost naskladnéného zrna cca 335t

- uskladnéné obili sladovnicky je¢men Jersey
- prumérna nasypna vyska zrna 1,88 m
- vlhkost zrna 14,3 %
- teplota vzduchu 9,9 °C
- teplotazrna 10,1 °C
- relativni vlhkost vzduchu 73 %

Udaje o mé&fenych mistech a naméfené a vypo&tené hod-
noty vystupni rychlosti vzduchu z vrstvy uskladnéného zrna
jsou uvedeny na obr. 2 —3.

Z namétenych vysledkd v hangarovém skladu ZOD Ka-
¢ina — lokalita Svaty Jakub lze vyvodit nasledujici zavér:
- Vystupni rychlost vzduchu z vrstvy uskladnéného

zrna jeCmene je nedostatena. Byla zjisténa v hodnoté
0,0032 m.s!, coz odpovida pouze kondicionovani zrna,
nikoliv intenzivnimu provzdusiovani. Dodavané mnoz-
stvi vzduchu bylo rovnéz malé pouze 8,27 m® na 1 tunu
zahodinu.

- Nerovnomérnost vystupni rychlosti z vrstvy zrna je
zpusobena nevyhovujicim rozvodem vzduchu a dale
neurovnanou nasypnou vyskou zrna ( viz obr. 3).

Proto lze na zakladé téchto vysledku i vysledkt
z predeslych let, ziskanych pfi obdobnych meétenich
v dalsich lokalitach, formulovat obecné platné zasady, kte-
ré je pro kvalitni uskladnéni zrna v hangarovych skladech
vzdy nutné dodrzet:

- Prointenzivni provzdusiovani je tfeba vzdy pouZit stie-
dotlaké ventilatory, které jsou schopny zajistit min. 20
m? vzduchu na 1 tunu uskladnéného zrna za 1 hodi-
nu. Ventilatory musi zajistit potiebny pietlak 1000Pa.

- Vyska naskladnéného zrna musi byt v celém prostoru
skladu stejna (urovnana hladina ), aby vzduch neuni-
kal mistem mensiho odporu.

- Rozvodné potrubi vzduchu musi byt zakryto pytlovi-
nou o vysoké provzdusnosti. Tato musi byt na kleco-
vém rozvodném potrubi upevnéna tak, aby nedochaze-
lok jejimu tzv. ,propadavani‘do potrubi a tim k jeho
ucpavani.

- Rozteé rozvodného potrubi vzduchovych kanalt musi
byt vZdy mensi nebo maximalné rovna nasypné vysce
zrna.

Prispévek byl zpracovan v ramci feSeni vyzkumného
zaméru MZE 0002703101 Vyzkum novych poznatkd véd-
niho oboru zemédélské technologie a technika a aplikace
inovaci do zemédélstvi Ceské republiky.

Kontakt: Ing. Jaroslav Skalicky, CSc.
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always directly above the aerating channels and in a half
axis distance between the aerating channels as shown in
Fig.1.

The air-conditioning measurements were carried-out at
the agricultural enterprise ZOD Kacina, locality Svaty Ja-
kub under following conditions:

- weight of stored grain (approx.) 335t
- stored grain crop malt barley Jersey
- average pouring grain height 1.88m
- grain moisture content 143 %
- air temperature 9.9°C
- grain temperature 10.1°C
- airrelatively humidity 73 %

The data on measured sites and measured and calculated
values of air outlet speed from the layer of stored grain are
presented in Fig. 2 and 3.

From the measured results in the hangar storage hall of
OD Kacina — locality Svaty Jakub can be concluded as fol-
lows:

- Air outlet speed from the stored barley grain is insuffi-
cient. Its found value was 0,0032 m.s" what corresponds
only with the grain conditioning. The air supplied volu-
me also was small, only 8,27 m® per 1 ton/h.

- Irregularity of the outlet speed from the grain layer is
caused by unsatisfactory air distribution and further by
the unlevelled grain pouring height (see Fig.3).

Therefore, on the basis of these results and those of pre-
vious years, obtained within similar measurements in other
localities, the general principles can be formulated which
should be met for grain high-quality storage in the hangar
storage halls:

- Itis always necessary for the intensive aeration to utili-
ze the medium-pressure ventilators allowing to ensure
at least 20 m® of air per 1 ton/hour of stored grain. Ven-
tilators have to provide the necessary over-pressure of
1000 Pa.

- Stored grain height has to be uniform within the hall
storage space (levelled surface) to prevent air leakage
through the spot of lowest resistance.

- Air distribution pipeline has to be covered by sackclo-
th of high aerating ability. The sackcloth should be fit-
ted to the cage distribution pipeline in such way to pre-
vent its “falling down” into the pipeline and its
clogging.

- Distribution pipeline pitch of the air channels has always
to be lesser or maximum equal with the grain pouring
height.

Results presented in the contribution were obtained
within solution of the research project MZE 0002703101
Research of new knowledge of scientific branch agricultu-
ral technologies and engineering and the branch innovati-
on application to the Czech agriculture.



Lokalni hnojeni brambor pii sazeni

Zpusob hnojeni lokalni aplikaci mineralnich hnojiv pti
sazeni brambor zaujiméa v Ceské republice stéle vyznam-
né&jsi misto praveé se zietelem na ochranu zivotniho pro-
stiedi.

Cilem feseni bylo snizeni davek mineralnich hnojiv je-
jich umisténim v pasu v blizkosti hliz a tim jejich lepsi vy-
uziti pfi snizeni celkové davky hnojiva, zejména dusikaté-
ho. Pii tradi¢nim zpasobu aplikace hnojiva na Siroko a na-
sledném kypteni pudy pti zahonovém odkamenéni docha-
zi k jeho rozptyleni do vétsi vrstvy pudy. SniZuje se zaro-
ven jeho koncentrace a vyuZitelnost plodinou. Pfitom stoupa
riziko zamoteni povrchovych a podzemnich vod vyplave-
nim zivin, a tim je ohroZeno dodrzovani nitratové smérni-
ce. Pri lokalni aplikaci hnojiva Ize dosahnout vyssiho vy-
nosu pii snizeni jeho davky a nakladi na hnojeni.

Pii zkouskach se porovnaval stavajici zpisob hnojeni
na Siroko s lokalnim hnojenim tuhym (granulovanym) hno-
jivem a lokalnim hnojenim kapalnym hnojivem. Pfi lokal-
nim hnojeni se hnojivo uklada pomoci zapravovacich kro-
jidel ve dvou pasech kolem tadku hliz ve vzdalenosti cca
120 mm od hliz. Kapalné hnojivo je zejména v suchych
letech pro hlizy lépe vyuzitelné nez tuhé hnojivo.
V zahraniénich zkouskach v letech 1991 — 96 pii lokalni
aplikaci byl celkovy vynos vyssi 0 9 %, pfiCemz vynos
hliz vétsich nez 65 mm stoupl 0 22 %.

Lokalné aplikované kapalné hnojivo zejména v suchych
letech je pro rostlinu ptistupnéjsi nez stejné lokalné zapra-
vené tuhé hnojivo. Pii provoznim ovéfovani v ZD Zeliv
byl pouzivan adaptér pro lokalni aplikaci tuhého hnojiva
Reekie na sazec¢i Grimme. Pfi lokalnim hnojeni granulova-
nym hnojivem NPK byla davka 150 kg.ha™!, praimérny vy-
nos 34 t.ha'. Pro aplikaci kapalného hnojiva zajistil VUZT
funkéni model adaptéru s nozovymi krojidly.

Pfi lokalnim kapalném hnojeni davkou DAM 100
L.ha! se vynos pohyboval v rozmezi 34 — 45 t.ha!, naklad
na kapalné hnojivo byl niz§i o 349,- K&.ha'!. Pfi pfesnych
polné laboratornich zkouskach ve VUB Havlickav Brod
se porovnavaly aplikace rozmetani na §iroko, lokalni apli-
kace N tuhého hnojiva a lokalni aplikace kapalného hnoyji-
va pii davkach zivin 80 a 120 kg N.ha™! pfi tradi¢ni techno-
logii ptipravy pudy a pii zahonovém odkamenéni. Béhem
vegetace byl porost u vSech variant vyrovnany. Nejvyssi
vynos byl dosazen u varianty s davkou 80 kg N.ha! s lokalni
aplikaci kapalného hnojiva.

Byla potvrzena hypotéza o snizovani koncentrace zi-
vin pfi hlubsim zpracovani pidy. Témét vSechny varianty
s lokalni aplikaci hnojiva pfevySovaly vynosem hliz vari-
anty s aplikaci na Siroko u technologie odkamenovani (viz
tab. 1).

Sledovani zmén nitratového a amonného dusiku prova-
déli vyzkumni pracovnici VURV. Po lokalni aplikaci bylo
zjisténo mensi mnozstvi nitratového dusiku nez po aplikaci
na Siroko pfi stejnych davkach. Pti plosné aplikaci naopak
zustava ¢ast hnojiv na dné a po stranach hribku, kde po
srazkach dochazi k pohybu vody a k jejimu znecisténi. Po
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Local potato fertilization during planting

Method of fertilization with local application of mine-
ral fertilizers during potato planting plays still more im-
portant role in the Czech Republic just with regarded to
environment protection.

The aim of the solution was to reduce the mineral ferti-
lizers doses by means of their location in the belt close to
the tubers and thus their better utilization while total ferti-
lizer dose is reduced, mainly N-fertilizers. With the traditi-
onal method of fertilizer application and consequent soil
loosening during bed stone remaining its dispersion into
the thick soil lager occurs. At the same time is reduces its
concentration and utilization by a crop, meanwhile the risk
of the surface and underground water contamination through
the nutrients elutriation increases. The nitrate directive
maintenance would be endangered. With the local fertili-
zer application can be reached higher yield and simultane-
ously its dose and costs for fertilization decrease.

Within the experiments the existing method of foliar
fertilization was compared with the local fertilization using
the solid (granulated) fertilizer and those using the liquid
fertilizer. With the local fertilization the fertilizer is applied
by means of the placement cutters in two belts around the
tubers row in distance of about 120 mm. The liquid fertili-
zer particularly in drought years is better utilizable for tu-
bers than the solid fertilizer. The experiments abroad wi-
thin 1991 — 96 the total yield was higher by 9 % with the
local application while the yield of tubers was bigger than
65 mm has increased by 22 %.

The locally applied liquid fertilizer is more available
for the drop mainly in drought years than the solid fertili-
zer applied in the same way. During the operational verifi-
cation in the ZD Zeliv the adapter for local application of
the solid fertilizer Reekie was used as attached to the plan-
ter Grimme. During the local fertilization with the granula-
ted fertilizer NPK the dose was 150 kg.ha'1, average yield
34 t.ha™'. For application of the liquid fertilizer the VUZT
has provided the functional model of adapter with the kni-
ves cutters.

With the local liquid fertilization by the DAM dose of
100 1.ha™! the yield has ranged from 34 — 45 t.ha™!, cost for
liquid fertilizer was lower by 349 CZK.ha''. The precise
field-laboratory test at the VUB Havlickiiv Brod the appli-
cations of foliar spreading, local N-solid fertilizer and lo-
cal liquid fertilizer were compared for nutrients doses of
80 and 120 kg N.ha! with traditional technology of soil
cultivation and had stone removing. During the vegetation
the crop stand of all the variants was uniform. The highest
yield was reached for variant with dose of 80 kg N.ha!
with a local application of liquid fertilizer.

The experiments have confirmed the hypothesis about
reduction of nutrients concentration with a more deep soil
cultivation. Almost all the variants with the local fertilizer
application have higher tubers yield than those with the
foliar application of the stone removal technology (see
table 1).



sklizni byl rovnéz obsah nitratti v ornici i podorniéi pfi lo-
kalni aplikaci nizs§i. Zji§téné mnozstvi nitratd v padé po
odkamenéni bylo nizsi nez pti konvenénim zpracovani pudy
bez odkamenéni.
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Tab. 1 Vynosy brambor pri zkouskdach hnojeni

Investigation of nitrate and ammonia nitrogen changes
was performed by the VURV researchers. After the local
application was found out a slight amount of nitrate nitro-
gen as compared with foliar application with the identical
doses. In contrary the surface application caused a part of

Konvenc131 Technologie odkamenovani
technologie
aplikace tuhého min. [ lokalni aplikace | aplikace tuhého min. | lokalni aplikace
N hnojiva kapalného min. N hnojiva tuhého min.
na Siroko N hnojiva na Siroko N hnojiva
80 120 80 120 80 120 80 120
kgN.ha' | kgN.ha” | kgN.ha' | kgN.ha' | kgN.ha'! | kgN.ha' | kgN.ha' | kgN.ha™
56,362 | 59,633 62,201 61,716 52,756 54,660 56,788 52,531
t.ha™ t.ha™ t.ha™ t.ha™ t.ha™ t.ha™ t.ha™ t.ha™

Tab. 1 Potato yield during fertilization tests

mineral N-fertilizer;
Foliar fertilization

liquid mineral
N-fertilization

mineral N-fertilizer
Foliar fertilization

Cor;v'ent%onal Stone removal technologies
fertilization
Application of solid | Local application of | Application of solid | Local application of

solid mineral
N-fertilization

80 120 80 120 80 120 80 120
kgN.ha' |kgN.ha” [kgN.ha' |kgN.ha' |kgN.ha' |kgN.ha' |kgN.ha' |kgN.ha'
56,362 |59,633 62,201 |61,716 52,756 |54,660 56,788 52,531
t.ha™ t.ha™ t.ha™ t.ha™ t.ha™ t.ha™ t.ha™ t.ha™

MAX 230

Obr. 1 Schéma lokdlniho hnojeni brambor
Fig. 1 Scheme of potato local fertilization
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Obr: 2 Plnéni nadrze kapalnym hnojivem DAM pii sdzent sazecem Cramer — ZD Zeliv
Fig. 2 Tank filling with liquid fertilizer DAM during planting by planter Cramer —ZD Zeliv

Obr. 3 Sazeni s prihnojovanim tuhymi hnojivy a kapalnym morenim
Fig. 3 Planting with after-fertilization with solid fertilizers and liquid dressing
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Obr. 4 Detail zapravovacich krojidel pro kapalné hnojeni
Fig. 4 Detail of placement cutters for liquid fertilization

Vysledky, prezentované v ptispévku, byly ziskany pii
feSeni vyzkumného projektu QF3050 Vyvoj metod objek-
tivni identifikace zemédélskych plodin.

Kontakt: Ing. Josef Fér, CSc.

Sledovani vzeSlosti a mezerovitosti porostu
cukrovky ve vztahu k vynosu a jakosti bulev
pri sklizni

Zvyseni kvality bulev cukrovky a snizeni ztrat pti skliz-
ni. Problém, ktery je v Ceské republice nutné fesit pravé
dnes pti podstatné snizené plose pe€stované cukrovky (usta-
lena plocha 65 000 ha). Ztraty cukrové hmoty pi'i mechani-
zované sklizni jsou zpisobeny nevhodnym stezem, ulamo-
vanim bulev pfi vyoravani, nevyoranim ¢asti kofent bulev
a poranénim pfi Cisténi a nakladani.

U vybranych zemédélskych podniki,, zamétenych na
péstovani cukrovky, byl zalozen provozni pokus. Cilem bylo
jednak sledovani vzeslosti a mezerovitosti porostu ve vztahu
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fertilizer has remained at the bottom and in sides of the
ridges where occurs the water motion and its pollution af-
ter the rainfalls. Also after the harvest the nitrates content
in the topsoil and, subsoil was lower. The found amount of
nitrates in soil after the stone removal was lower in compa-
rison with the conventional soil cultivation without the sto-
ne removal.

Results presented in this contribution was worked-up in
the research project QF3050 The methods development of
objective identification of agricultural crops.

Monitoring of sugar-beet stand emergence rate
and tubers gaps rate relating to be the tubers
yield and quality during harvest

The sugar-beet tubers quality increasing and loss redu-
ction during harvest is an issue to be solved just today when
the area for sugar-beet growing in the Czech Republic has
been significantly reduced (stabilized area of 65 000 ha).
The incorrect topping causes the sugar matter loss during
the mechanized harvest, tubers breaking at lifting, un-lif-
ted parts of tubers roots an injury during cleaning and loa-
ding.

The operational trial was established in selected agri-
cultural enterprises focused to sugar beet growing. The sco-



k vynosu bulev a jakosti bulev pfi sklizni. Pozadovanou
kvalitu prace sklize¢t 1ze dosdhnout pouze na vyrovnaném
kvalitnim porostu, ktery umoziuje optimalné nastavit pra-
covni ustroji sklize¢u.

Kvalitu sklizné ovlivituji zejména skliziiové ztraty (ztra-
ty hmoty na Cistych bulvach), kvalita ofezavani a povrcho-
vé poSkozeni bulev.

Ztraty hmoty sklizené cukrovky se do roku 1990 zjisto-
valy vyhradné podle normy CSN 47 0136 ,.Stroje na skli-
zen cukrovky. Metody zkouseni®. S nastupem dovozu skli-
zedl ze zapadnich evropskych statl, zejména Francie, SRN
a Belgie, poptipadé nékterych licencné vyrabénych sklize-
¢liunas (napt. Holmer) a zménami v prejimacich podmin-
kach mezi péstiteli a cukrovary, bylo nutné sjednotit i me-
tody hodnoceni kvality prace sklize¢. V zemich Evropy
byly jiz od roku 1998 ovérovany sklizece podle jednotné
metodiky Mezinarodniho institutu pro vyzkum cukrovky
v Bruselu, oznacované jako metodika I.I.R.B. V porovnani
s uvedenou CSN 47 0136 je metoda L.I.R.B. pfesnéjsi a
objektivné&jsi, nebot’ dokaze v maximalni mite postihnout
rozdilnost v kvalitativnich ukazatelich porostl i pidné
klimatickych podminek.

Metoda

Prohodnoceni kvality prace sklizect v podminkach Ces-
kého feparstvi byla pouzita tato metoda a doplnéna o iidaje
z CSN 47 0136. Takto zpracovana metoda je pouZita pro
hodnoceni sklizect

Skliznové ztraty jsou zptisobeny vyoranim, zlomem ko-
fene, pii ofezavani a poskozenim bulev na povrchu. Proto
kvalita ofezani a vyoravani, nizké ztraty pietrzenim kote-
ne bulev a jejich malé povrchové poskozeni rozhoduji o
jakosti sklizenych bulev.

Dulezita je vyrovnanost porostu resp. jeho nizka meze-
rovitost.

Porost 1ze charakterizovat:
- vyskou chrastu (optimum 300 — 400 mm);
- vyskou hlav bulev nad zemi (optimum 50 — 70 mm);
- vyskou spravného siezu (optimum 20 — 40 mm);
- nizkym podilem shlukl nebo naopak mezer;
- technologickou zralosti bulev (MB faktor ma byt
12 - 22 %).

Vysledky pokusi

V provoznim pokusu byl ovéfovan vliv vzeslosti a me-
zerovitosti na vynos kofene. Hustota porostu (pocet jedin-
cl) byla volena variantng, a to 60 a 80 tisic jedincid na 1 ha.
Doba seti cukrovky ovlivnila i ¢asnost a délku vzchazeni.
Vzhled porostu pted sklizni se u uvedenych variant proje-
vil vyraznym rozdilem. Pfi zjistovani vlivu téchto vnéj-
Sich faktorti na vynos bulev byly zjistény vyznamné rozdi-
ly ve vynosech. Pfi pokusu byla pouzita vynosova odrida
cukrovky KWS-Juwena NC typ.

ssiec. VEIZE 195172006
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pe was the emergence rate and tubers gaps rate monitoring
in the crop stand in relation to the tubers yield and their
quality during harvest. The requested work quality of har-
vesters can be reached only in levelled, high quality stand,
which allows optimal adjustment of harvesters working
organs.

The harvest quality is influenced mainly with the har-
vest losses (i.e. losses of matter on clean tubers, topping
quality and tuber surface damage.

The matter losses of harvested sugar beet were found
out since 1990 merely according to the standard CSN 47
0136 “Machines for sugar-beet harvest, method of testing”.
With introduction of the imported harvesters from the wes-
tern European countries, i.e. France, Germany and Belgi-
um in particular, or some harvesters produced in our coun-
try in licence (e.g. Holmer) and with changes in delivery
taking conditions between the growers and sugar refine-
ries, it was necessary to unify also the methods of harves-
ters work quality assessment. In the European countries
there were since 1998 verified the harvesters according to
the unified methodology of the International institute for
sugar-beet research in Brussels, initiated as the I.I.R.B.
methodology. As compared with the mentioned standard
CSN 47 0136 the method I.I.R.B. is more accurate and
objective because it allows in maximum scale to recognize
difference of qualitative indicators of crop stands and soil-
climate conditions.

Method

To evaluate the harvesters work quality that method has
been used and completed with data from the standard CSN
47 0136 under conditions of the Czech sugar-beet indust-
ry.

The harvest losses are caused by lifting, root breaking,
during topping and tubers surface damage. For this reason
the topping and lifting quality, lower losses caused by the
tubers root breakage and their slight surface damage are
the crucial factors influencing the harvested tubers quality.

Important also is the stand regularity, i.e. the tubers gaps
rate within the individual rows.

The stand can be characterized by:

- beet tops height (optimum of 300-400 mm),

- above ground tubers heads height (optimum of 50-
70 mm),

- correct topping height (optimum of 20-40 mm),

- low share of clusters or gaps,

- tubers technological ripeness (MB factor should be
12-22%).

Trials results

The operating trial was focused to verification of emer-
gence rate and tubers gaps rate effect on the root yield. The
stand density (number of tubers) was chosen from 60 to 80
thousands tubers per 1 hectare. The sugar-beet planting time
has also affected time and length of emergence. The stand
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Tab. 1 VlIiv hustoty porostu, casnosti a délky vzchazeni na kvalitu porostu a vynos

Hustota 5 Délka Vliv
Odriida porostu Casnost vzehazent Charakteristika na vynos
(pocet jedinct | vzchazeni (dny) a vzhled porostu bulev
na | ha) Y (%)
3_5 Velikostné vyrovnany, 100
bez mezer a shlukt
1. tyden IV.
Velikostn€ nevyrovnany,
6-9 bez mezer a shluki o8
KWS - 80 000
Juwena (optimum) Velikostné vyrovnany,
3-5 niz$1 hmotnost bulev, 97
bez mezer a shlukt
3. tyden IV.
Velikostn€ nevyrovnany,
6-9 o 95
bez mezer a shlukt
Velikostné vyrovnany,
4-6 s mezerovitosti 3 % 93
1. tyden IV.
Velikostn€ nevyrovnany,
6-9 s mezerovitosti 5 % 88
KWS - 60 000 ’
Juwena (nizkd) Velikostné vyrovnany,
4-17 znacné niz§i hmotnost 78
3. tyden IV bulev, s mezerovitosti 6 %
6_9 Velikostné nevyrovnany, 73
s mezerovitosti > 10 %

Z vysledkd pokust je patrné, Ze:

kazdé snizeni poctu jedinct na hektar vede ke sni-
zeni vynosu a to v naSem piipadé az o0 27 %;

u optimalniho po¢tu jedinca (80 000 ks.ha™') ¢ini
pokles vynosu bulev z divodu opozdénosti vysevu
5 %, naproti tomu u nizkého poctu jedinct (60 000
ks.ha!) ¢ini pokles vynosu az 20 %;

délka vzchazeni (pocet dnd vzchazeni) seu ¢asné
zasetych variant vyrazné nelisi;

u variant setych pozdéji (3. tyden IV.) je rozdil
v délce vzchazeni nulovy; na vzhledu porostu se tato
skute¢nost projevi nariistem mezerovitosti az o 10
% a zaroven sniZzenim vynosu bulev 0 22 %.

V navaznosti na poln¢ laboratorni méfeni vlivu porostu
na vzeslost a mezerovitost byl porovnan vliv téchto fakto-
ri na vynos bulev a kvalitu sklizenych bulev. Vysledky jsou
zpracovany do tabulky.

appearance before harvest was significantly different for
presented varieties. Considerable differences of yields were
found out within investigation of these outer factors. For
the trial the high-yield sugar-beet variety KWS-Juwena, NC
type was used.

From the results is evident that:

- everyreduction of tubers per 1 ha leads to the yield
decreasing, in our case even by 27 %,

- as optimal number of tubers (80 000 per 1 ha) re-
gards, the tubers yield decrease amounts 5 % due to
planting delay; in contrast the low tubers number
(60 000 per 1 ha) has shown the yield decrease up
to 20 %),

- emergence length (days of emergence) does not vary
significantly for timely planted varieties,

- later planted varieties (3 week I'V) have shown zero-
difference of emergence length, this fact resulted
in the gaps rate increasing by 10% and at the same
time in the tubers yield drop by 22 %.
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Tab. 2 Kvalita prdace sklizece SF-10

ssiec. VEIZE 195172006

Parametr dle CSN 47 0136 Jednotky Zkusebni licha &.

Doplnéno o metodiku I[IRB 1 B

Vynos bulev na lige t.ha” 50,49 36,86

Obsah pfimé&si ve vzorku

- volna zemina %hm 2,10 4,20

- ulpéla zemina %hm 4,70 4,90

- organické necistoty (volny

chrést, tlomky bulZ\E) g Vohm 0,70 0,60
- dokrojky (primérné o%hm 1,12 -1,60 3,10 -4,56
hodnoty v zavorce) (0 1,36) (0 3,83)

Ztrata bulev celkem %hm 3,80 - 6,50 4,60 — 8,20

z toho: - nevyoranim %hm 1,30 - 2,40 1,10 -3,20
- vyordnim a zasypanim %hm 0,40-1.,20 0,60 -4,70
- na povrchu %hm 1,50 — 3,50 1,30 - 4,00

Poskozeni bulev

- nepoSkozené %hm 51,00 — 53,00 38,00 — 50,00

- mirn¢ poskozené %hm 35,00 — 38,00 35,00 —47,00

- silné€ poskozené %hm 10,00 — 14,00 12,00 — 17,00

- deformované %hm 0,00 0,00

Kvalita sfezu

- normalni sfez %Kks 30,00 — 42,00 31,00 — 34,00

- nizky siez %ks 4,00 - 10,00 5,00 — 25,00

- vysoky stez %ks 20,00 — 25,00 28,00 — 40,00

- nesefiznuté bulvy %Kks 5,00 — 7,00 6,00 — 8,00

Pozn.: licha ¢. 1 =80 000 jedinca
licha ¢. 2 = 60 000 jedinct

Z porovnani je zfejmé, Ze porost s nizkym poctem je-
dincti na hektar snizuje kvalitu ofezavani. Vyrazné stoupl
podil nizkych siezi (o 15 %), ktery zptisobil ve svych di-
sledcich pokles vynosu bulev (vyrazna ztrata cukrové hmo-
ty). Hmotnostni nevyrovnanost bulev je pfi¢inou nartstu
ztrat bulev (az 8,2 %). Poskozeni bulev ma také rostouci
tendenci v zavislosti na rostouci nevyrovnanosti a meze-
rovitosti porostu.

Na zkusebni lise ¢. 1 bylo provedeno srovnani kvality
dvou sklize¢t, a to sklizec¢e Kleine SF-10 a sklize¢e HOL-
MER 12-CS. Vysledky srovnani jsou zpracovany do gra-
fi. Pfi vyhodnoceni nebyly zjistény vyrazné rozdily
v kvalit€ jejich prace ani vysi skliziiovych ztrat.

Diléi rozdily u testovanych sklizect jsou zjistény
v parametru vysky stezd u vyssich kategorii hmotnosti bu-
lev, kdy se projevilo zhorSeni parametru u porostu s niz§im
poctem jedinct, dale v parametru nevyorani a zasypani
bulev. Zde se zhorsena kvalita porostu projevila mirnym
narustem této kategorie.
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In connection with the field-laboratory measuring of the
stand effect on emergence rate and gaps rate the effect of
these two factors was compared as tubers yield and their
quality regards. The results are listed in the table 1.

From the comparison may be concluded that the stand
with a low number of tubers per 1 ha has decreased the
topping quality. The share of low topping has increased
considerably (by 15 %) what has caused consequently the
tubers yield decreasing (heavy loss of sugar matter). The
weight inequality of tubers is a cause of their loss increa-
sing (by 8.2 %). The tubers damage has also of growing
tendency depending of growing stand inequality and gaps
rate.

In the trial plant No. 1 was performed comparison of two
harvesters quality, i.e. Kleine SF-10 and HOMER 12-CS.
The comparison results are presented in form of graphs.
For evaluation there were not found any significant diffe-
rence in their work quality or harvest losses rate.

The partial differences of tested harvesters are found out
in parameter of topping height of tubers higher weight ca-
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Tab.1 Effect of stand density, time and emergence length

Effect
. Stand density Emergence Emergence Stand characteristics of
Variety (tuber per time length and apbearance tubers
1 ha) (days) pp on yield
(%0)
Equable by size,
3-5 without gaps and 100
1 week TV, clusters '
Unequal by size,
6-9 without gaps and 98
KWS - 30 000 clusters '
Juwena | (optimum) Equable by size,
lower weight of tubers,
3-5 . 97
without gaps and
3 week IV. clusters
Unequal by size,
6-9 without gaps and 95
clusters
Equable by size,
4-6 with gaps rate of 3 % 93
1% week 1V.
Unequal by size, with
6-9 gaps rate of 5 % 88
KWS - 60 000 -
Juwena (low) Equable by size,
4_7 significantly lower 73
weight of tubers,
3 week V. gaps rate of 6 %
6_9 Unequal by size, with 73

gaps rate > 10 %
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Tab. 2 Harvester SF-10 work quality

Parameter according to Testing plot No.
standard CSN 47 0136 Units
Completed with the IIRB 1 P
methodology
Tubers yield in plot tha” 50,49 36,86
Content of impurities in
sample
0
- free soil o by 2,10 4,20
weight
0
- stick soil o by 4,70 4,90
weight
- organic impurities (free % by
tops, tubers chips) weight 0,70 0,60
- after-cuttings (average % by 1,12 -1,60 3,10 4,56
values in brackets)) weight (0 1,36) (0 3,83)
0
Tubers loss in total /O.by 3,80 - 6,50 4,60 — 8,20
weight
0
Of which — un lifted /O.by 1,30 — 2,40 1,10 -3,20
weight
- lifted and % by
backfilled weight | 040120 0,60-4.70
0
- on surface /o by 1,50 - 3,50 1,30 — 4,00
weight
Tubers damage
% by
- not damaged . 51,00 — 53,00 38,00 — 50,00
weight
- slightly damaged % by 35,00 — 38,00 35,00 — 47,00
g y g Weight > B B ’
0
- heavily damaged /O.by 10,00 — 14,00 12,00 — 17,00
weight
0
_ deformed /0 by 0,00 0,00
weight
Topping quality
- normal topping % pieces 30,00 — 42,00 31,00 — 34,00
- low topping % pieces 4,00 — 10,00 5,00 — 25,00
- high topping % pieces 20,00 — 25,00 28,00 — 40,00
- not topped tubers % pieces 5,00 — 7,00 6,00 — 8,00

Note: plot No. 1 =80 000 tubers
plot No. 2 = 60 000 tubers

43




ssiet VEBZE 19512006

Cetnosti (ks) / Amount (pieces)

40

35

30

H H H O HvO B HL /L H H RN RN S
SR S I R - R R IR N

Hmotnostni kategorie (kg) / Weight category (kg)

B Posk. Z - zdrava bulva/ Damaged H - Healthy
tuber

B Posk. M - mirné poskozend bulva / Damaged S -
slightly damaged tuber

E Posk. S - silné poskozena bulva / Damaged S -
strongly damaged tuber

B Posk. D - deformovana bulva/ Damaged D -
deformed tuber

Obr. 1 Poskozeni korene v zavislosti na hmotnosti bulev sklizece Kleine SF-10
Fig. I Root damage in dependence on tubers weight - harvester Kleine SF-10
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slightly damaged

EPosk. S - silné poskozena bulva/ Damaged S -
Strongly damaged tuber

B Posk. D - deformovana bulva /Damaged D -
deformed tuber

Obr. 2 Poskozeni korene v zavislosti na hmotnosti bulev sklizece Holmer 12-CS
Fig. 2 Root damage in dependence on tubers weight - harvester Holmer 12-CS
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Obr. 3 Kvalita srezu v zavislosti na hmotnosti bulev sklizece Kleine SF-10
Fig. 3 Topping quality in dependence of tubers weight - harvester Kleine SF-10
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Obr. 4 Kvalita srezu v zavislosti na hmotnosti bulev sklizece Holmer 12-CS
Fig. 4 Topping quality in dependence of tubers weight - harvester Holmer 12-CS
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Zavérem je tieba konstatovat, Ze dosud provedena mé-
feni a provozni ovérovani prokazala vliv vnéjSich faktort,
jako jsou vzchazivost a mezerovitost na kvalitu sklizné.
Snizeni poctu jedinct vzdy vede ke zvySeni mezerovitosti,
velikostni nevyrovnanosti porostu a tim ke snizeni vynosu.

ji skliznové ztraty i poSkozeni bulev.

Vysledky, prezentované v tomto piispévku, byly ziska-
ny pfi feSeni subetapy vyzkumného zaméru MZE
0002703101 Vyzkum novych poznatki védniho oboru ze-
medélské technologie a technika a aplikace inovaci oboru
do zemédélstvi Ceské republiky.

Kontakt: Ing. Jaroslav Skalicky, CSc.

Hodnoceni stroji pro sklizeii picnin

Dominantni postaveni na trhu si udrzuji rotacni zaci stro-
je. Z hlediska konstrukéniho feseni prevladaji kotoucové
zaci stroje (75 %) nad bubnovymi (25 %). Uchyceni rotac-
nich Zacich stroji mize byt jak na zadnim pfipojovacim
zafizeni, tak i ¢elné na pfednim tiibodovém zavésu trakto-
ru. Trend sméfuje k Zacim strojim pfipojenych vzadu, u
kotoucovych zacich stroji se jedna o 3/4 stroji, u bubno-
vych Zacich stroji je podil zhruba polovi¢ni.

Z analyzy ziskanych udaji o bubnovych a kotoucovych
Zacich strojich vyplynuly nasledujici rozdily:

1. Zaci stroje bez kondicionéru s uchycenim vzadu

- potizovaci cena Zacich stroji bubnovych do zabéru
2,4 m je nizs8i nezli je tomu u kotoucovych zacich stro-
ju. Pti vyssich zabérech je tomu naopak,

- hodinové naklady u bubnovych Zacich stroji pti zabé-
ru 1,2 - 2,4 mjsounizsi (52 - 176 K¢&/h) nez u kotouco-
vych, které ¢ini 98 - 178 K¢&/h. Se zvySujicim se zabé-
rem (3,05 m) jsou hodinové naklady u kotoucovych za-
cich stroji nizsi (223 K¢&/h) nez u bubnovych zZacich
stroju (284 K¢/h),

- pozadovany jmenovity vykon motoru traktoru pfi stej-
nych zabérech je vyssi u bubnovych Zacich stroja,

- hmotnost bubnovych Zacich stroji o zabéru 1,35 -
3,05 m je vyssi oproti kotou¢ovym zacich strojam.

2. Zaci stroje bez kondicionéru s ¢elnim uchycenim

- ve srovnavanych zabérech 2,6 - 3,05 m jsou potizovaci
ceny stejné,

- hodinové naklady u bubnovych i kotoucovych Zzacich
strojui jsou na stejné urovni a pohybuji se v rozsahu 170

-260 K¢/,

- jmenovity vykon a hmotnost je u ¢eln€ uchycenych bub-
novych Zacich stroji evidentné vyssi oproti kotouco-
vym Zacich strojum.
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tegories, where the parameter deterioration caused the lower
number of tubers, further in parameter of unlifted tubers
and their backfill. There the deteriorated stand quality has
displayed in slight growth of that category.

In conclusion it should be stated that so fare carried-out
measurements and verification in practice have prove ef-
fect of the outer factors as emergence rate and gaps rate on
harvest quality. The tuber amount reduction always leads
to the gaps rate, stand inequality by size and thus to the
tubers yield decreasing. Such unequal stand is more diffi-
cult to be harvested, the harvest losses and tubers damage
are growing.

Results presented in this contribution were obtained du-
ring solution of the sub-scope of the research project
MZE0002703101 “Research of new knowledge of the
scientific branch agricultural technologies and mechaniza-
tion and innovations application of the branch into the ag-
riculture of the Czech Republic.

Assessment of forage crops harvesters

The dominant position on market keeps the rotary
mowers. From point of view of their construction the disc
mowers dominate (75 %) over the drum (25 %). The rotary
mowers attachment can be either with the rear connection
dedvice or with front tree-point tractor suspension. The
trend is focused to the mowers with the rear attachment for
both disc (75 %) and drum (50 %) applications.

The analysis of data obtained for the drum and disc
mowers give the following differences:

1. The mowers without conditioner with the rear attachment:
- drum mowers purchase price with the maximum work
width of 2.4 m is lower as compared with the disc
mowers. Over the working width of 2.4 m this is by
contraries,

- hourly costs of drum mowers are lower at the work width
of 1.2 -2.4m (52 — 176 CZK/h than those of the disc
mowers amounting 98-178 CZK/h. With increasing
work width (3.05 m) the hourly costs of the disc mowers
are lower (223 CZK/h) compared with the drum mowers
(284 CZK/h),

- required nominal output of tractor engine is higher for
the drum mowers at the same rpm,

- drum mowers weight with the work width of 1.35-3.05
is higher than those of the disc mowers.

2. The mowers without conditioner with the front attachment

- the prices are the same within the compared work wid
th 0of 2.6 - 3.05,

- hourly costs for both drum and disc mowers are on the
same level, ranging from 170 - 260 CZK/h,

- nominal output and weight of the front drum mowers is
considerably higher as compared with the disc mowers.



3.Zaci stroje s kondicionérem uchycené vzadu a &elné
- pocet vyrabénych bubnovych Zacich strojii s kondici-
onérem je nizky, a proto srovnani je méné prukazné.

Ze ziskanych hodnost se da usuzovat, ze vyssi cena u

kotoucovych Zacich stroji oproti bubnovym je zptiso-

bena vyssi cenou kondicionéru, coz koresponduje i

s vy$§i hmotnosti a vy$§im pozadovanym piikonem,

tomu odpovidaji i hodinové naklady;,

- ububnovych Zacich stroji s kondicionérem uchycenych

vzadu jsou hodinové naklady pti zabéru 1,85 - 3,05 m

v rozmezi 159 -380 K¢/h a jsou nizsi nez u kotouco-

vych (154 - 453 K¢/h). Pri ¢elnim uchyceni bubnovych

zacich stroja pii zabéru 2,6 - 3,05 m ¢ini naklady 250 -

329 K¢/h au kotoucovych zacich stroji jsou vyssi (322

- 365 K¢&/h).

Navazujicimi stroji po seceni jsou obracece a shrno-
vace, konstruované prevazné jako rotac¢ni. Rota¢ni obra-
ceCe s poctem rotorl 2 - 14 maji konstrukéni zabér 2,2 m -
15,27 m, jedno-Ctyfrotorové shrnovaée maji zabér 2,8 m -
15,0 m.

Vzajemné porovnani zavislosti zabéru, prodejni ceny
a hmotnosti u obracec¢l a shrnovaci je uvedeno v tab. 1.
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3.The mowers with conditioner with rear and front at-
tachment

- number of produced drum mowers with conditioner is
low and thus comparison is less conclusive. The found
values allow to assume that higher price of the disc
mowers in comparison with the drum mowers is caused
by the conditioner higher price what is in line also with
higher weight and output required;

- hourly costs correspond with the above mentioned facts.
These are for the drum mowers with rear conditioner in
range from 159 — 380 CZK/h at the work width of 1.85
—3.05 m and they are lower than the hourly costs of the
disc mowers (154 — 453 CZK/h). The hourly costs of
the disc mowers are higher (322 — 365 CZK/h) and for
the front drum mowers with the work width of 2.6 —
3.05 m the costs represent 250 — 329 CZK/h.

The following machines after mowing are tedders and
rakes dominantly constructed as rotary. The rotary tedders
with 2 — 14 rotors have the construction work width of 2.2
—15.0m.

Mutual comparison of the tedders and rakes work width,
purchase piece and weight is shown in Table 1.

Tab. 1 Zavislost porizovaci ceny, prikonu a hmotnosti na zabéru obracecit a shrnovaci
Tab. 1 Dependence of purchase price, input and weight on tedders and rakes work width

Zabér (m) | Potfizovaci cena (tis.K¢) Ptikon (kW) Hmotnost (kg)
Work Purchase price (10° CZK) Input (kW) Weight (kg)
width (m) | obracece shrnovace obraceCe shrnovace | obraceCe shrnovace
tedder rake tedder rake tedder rake
2,8 38,3 6,1 12,0 17,2 160,1 269,9
12,0 4234 998 8 55,0 55,0 16737 | 40260
15,0 549,0 1533,6 70,1 65,8 2167,3 6093,1

Za predpokladu ro¢niho vyuziti 200 h u obracect a 250
h u shrnovacu jsou hodinové naklady u obraceci 26,8 -
59,9 K¢ v prepoctu na 1m zabéru a u shrnovact 28,9 - 108,3
K¢ na 1 m zabéru.

Vyznamnymi stroji pro sklizen picnin jsou lisy. Nabid-
ka na trhu je reprezentovana lisy na velkoobjemové hrano-
lové a valcové baliky s pevnou a variabilni komorou.
Z technicko-exploatacnich udaji (potizovaci cena, piikon,
hmotnost) listi na hranolové a valcové baliky bylo prove-
deno vzajemné porovnani. (tab. 2 a tab. 3)

47

Assuming the annual application of 200 hours for ted-
ders and 250 hours for rakes, the hourly costs per 1 m of
the work width are 26.8 — 59.9 CZK for tedders and 28.9 —
108.3 CZK for rakes.

The important machines for forage crop harvest are
presses. The market offers the presses for both large-volu-
me square and round bales with a solid and variable cham-
ber. From the technical and exploitation data (purchase
price, input, weight) of the presses for both square and round
bales the mutual comparison was carried-out.
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Tab. 2 Zavislost porizovaci ceny, prikonu a hmotnosti na priurezu u lisu na hranolové a vailcové
baliky bez rezani

Priifez Potizovaci cena (tis.K¢) Prikon (kW) Hmotnost (kg)

lisovaci lisy na lisy na valcové lisy na lisy na valcové lisy na lisy na valcové

kor2r10ry hranolové | baliky s komorou | hranolové | baliky s komorou | hranolové | baliky s komorou

(m’) baliky | pevnou | variabilni | baliky | pevnou | variabilni | baliky | pevnou | variabilni
0,40 1327,7 295,0 329,8 63 19 28 4385 1001 1617
1,56 3077,2 481,9 590,8 118 43 43 9519 2290 2276

Tab.2 Dependence of purchase price, input and cross-section weight of square and round
bales without cutting

Pressing | Purchase price (10° CZK) Input (kW) Weight (kg)
chamber | Square | Round bales Square | Round bales Square | Round bales
Cross - bales presses with bales presses with bales presses with
Erenczt)l on presses | chamber presses | chamber presses | chamber

Solid | Variable Solid | Variable Solid | Variable
0,40 1327,7 | 295,0 | 329,8 63 19 28 4385 1001 | 1617
1,56 3077,2 | 481,9 | 590,8 118 43 43 9519 2290 | 2276

Tab. 3 Zavislost porizovaci ceny, prikonu a hmotnosti na priurezu u lisu na hranolové a vailcové

baliky s rezanim

Prufez Potizovaci cena (tis. K<) Prikon (kW) Hmotnost (kg)
(m?) lisy na lisy na valcové lisy na lisy na valcové lisy na lisy na valcové
hranolové | baliky s komorou | hranolové | baliky s komorou | hranolové | baliky s komorou
baliky pevnou | variabilni baliky pevnou | variabilni baliky pevnou | variabilni
1,00 2286,2 591,6 476,7 106 46 48 8661 2851 2280
1,56 3323,6 739,4 739,4 127 50 50 10818 2972 2547

Tab.3 Dependence of purchase price, input and cross-section weight of square and round
bales with cutting

Gross- | Purchase price (10° CZK) Input (kW) Weight (kg)
section | Square | Round bales Square | Round bales Square | Round bales
(m?) bales presses with bales presses with bales presses with
presses | chamber presses | chamber presses | chamber
Solid | Variable Solid | Variable Solid | Variable
1,00 2286,2 | 591,6 | 476,7 106 46 48 8661 2851 | 2280
1,56 3323,6 | 739,4 | 7394 127 50 50 10818 2972 | 2547

Z 0daji v obou tabulkach jasné vyplyva, ze lisy na vel-

koobjemové hranolové baliky maji vyrazné vyssi pofizo-
vaci cenu, prikon i hmotnost oproti lisim na velkoobjemo-
vé valcové baliky ve vztahu k prufezu vytvoreného baliku.
Vyssi jsou rovnéz hodinové naklady u hranolovych balikil

(tab.4).

The data of the both tables give a clear evidence that the

large-volume square bales presses have considerably higher
purchase price, input and weight as compared with those
for a large-volume round bales regarding to the finished
bale cross-section. Also the hourly costs are being higher

than those of the square bales (Tab.4).
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Tab. 4 Hodinové naklady u lisit na hranolové a valcové baliky

Udai Lisy na valcové baliky Lisy na hranolové
J variabilni komora pevna komora baliky

Hodinove naklady (K&/h) 356 - 607 204 - 465 681 - 2017

- bez tfezéani

Hodinove naklady (K¢/hy 403 - 786 390 - 689 1347 - 2187

- s fezanim

* yyuziti 300 h/rok

Tab. 4 Hourly costs of square and round bales presses

Data Round bales presses Square and round
Variable chamber | Solid chamber bales presses

Hourly costs (CZK/h) - 356 - 607 224 - 465 681 - 2017

without cutting

Hourly costs (CZK/h) "~ 403 - 786 390 - 689 1347 - 2187

with cutting

* utilization 300 hours/year

Samojizdné Fezacky vybavené zacim nebo sbéracim
ustrojim maji vykonné motory (az 574 kW), umoziujici
dosahnout vysokych vykonnosti, a to jak pfi sklizni tenko-
stébelnych picnin, tak pii sklizni kukufice. Zavislost pofi-
zovaci ceny a hmotnosti na piikonu u samojizdnych feza-
¢ek je linearni, se zvySujicim se piikonem, se zvySuje cena,
hmotnost a s tim souvisejici i hodinovy naklad (tab.5).

Tab. 5 Hodnoceni samojizdnych rezacek
Tab.5 Self-propelled cutters assessment

The self-propelled cutters equipped with either mowing
or pick-up mechanism has a heavy-duty engine (up to 574
kW) allowing them to reach high performance of harvest
of both the thin-culm forage crops and maize. The pur-
chase price and weight dependence on input of the self-
propelled cutters is linear — with increasing input the price
and weight increase and with them also the hourly costs
are higher (Tab.5).

Udaj / Data Hodnota / Value
Potizovaci cena (tis.K¢&) / Purchase price (10° CZK) 3856,4 — 6713,2
Ptikon (kW) / Input (kW) 208 - 574
Hmotnost (kg) / Weight (kg) 9755 - 15700
Hodinové néklady (K&/h) ~ Hourly costs CZK/h) 2702,0 — 4889,9

* vyuziti 600 h/rok / utilization of 600 hours/year

Svoje uplatnéni nachazeji samojizdné fezacky ve velkych
zeméd¢lskych podnicich a v podnicich sluzeb, kde pti dobré
organizaci prace mohou dosahnout ro¢nich vykonnosti az
1500 ha.

Traktorové fezacky dosahuji nizsich rocnich vykon-
nosti (200 - 300 ha), a proto jsou vhodné pro mensi podni-
ky a pro pfimé krmeni Cerstvou pici.

49

The self-propelled cutters are being applied in the large
agricultural enterprises and services where they can reach
high annual performance of up to 1500 ha under good le-
vel of work organization.

The tractor cutters are reaching lower annual output
(200 — 300ha) and therefore they are suitable for smaller
plants and direct feeding of fresh forage.



Tab. 6 Hodnoceni traktorovych rezacek
Tab. 6 Tractor cutters assessment
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Udaj / Data Hodnota / Value
Potizovaci cena (tis.K¢&) / Purchase price (10° CZK) 366,5- 749,1
Ptikon (kW) / Input (kW) 40 -90
Hmotnost (kg) / Weight (kg) 1180 - 2760
Hodinové naklady (K&/h) ~ Hourly costs CZK/h) 592,0 — 1084,2

*vyuziti 300 h/rok fezacka, 1000 h/rok traktor
“utilization of 300 hours/year, 1000 hours/year tractor

Sbéraci navésy nachazi Siroké uplatnéni jak pii sklizni,
tak pti dopravé. Rezaci Ustroji s poétem nozii 33 - 53 a pii
rozteci nozl od 20 do 45 mm umoziuje ziskat fezanku o
pramérné délce 20 - 60 mm. Tato délka spliiuje pozadavek
pro skladovani do horizontalnich sil, popf. do velkoobje-
movych vaki. Uzitecna hmotnost sbéracich navési se po-
hybuje v rozmezi 2000 - 15000 kg. Pro velké zemédélské
podniky se prosazuji navésy s uziteCnou hmotnosti nad
8000 kg.

Doporuéené hodnoty pottebného jmenovitého vykonu
motoru traktoru v soupravé se senaznim sbéracim nave-

Zavislost jmenovitého vykonu motoru traktoru na uzi-
te¢né hmotnosti sbéraciho navésu je vyjadiena v posledni
tabulce.

The pick-up trailers are being extensively applied for
both, harvest and transport. The cutting mechanism consi-
sts of 33 — 35 knives with a pitch of 20 — 60 mm. This
length meets requirement for storage in the horizontal silos
or large-volume bags, respectively. The use weight of the
pick-up trailers ranges from 2000 to 15000 kg. In the large
agricultural enterprises the trailers of the use weight over
8000 kg are being applied.

The recommended values of requested nominal output
ofthe tractor engine in aggregate with the haylage pick-up
trailer are controlled by the most complicated operation —
forage picking-up.

Dependence of tractor engine nominal output on the use
weight of pick-up trailer is presented in the last table.

Tab. 7 Zavislost jmenovitého vykonu motoru traktoru na uzitecné hmotnosti

sberaciho navésu

Tab.7 Dependence of tractor engine nominal output on the use weight of pick-up trailer

Uzite¢na hmotnost (kg) Material Vykon motoru (kW)
Use weight Material Engine output (kW)

seno / hay 90

5000 zavadla pice / wilted forage 147

cerstva pice / fresh forage 130

seno / hay 130

10000 zavadla pice / wilted forage 175

cerstva pice / fresh forage 150

seno / hay 140

15000 zavadld pice / wilted forage 200

cerstva pice / fresh forage 172

Prezentované udaje a materialy v tomto ptispevku byly
ziskany v ramci feseni vyzkumného zaméru MZE
0002703101 Vyzkum novych poznatkt védniho oboru ze-
meédeélské technologie a technika a aplikace inovaci do ze-
médélstvi Ceské republiky.

Kontakt: Ing. Véra Holubova, CSc.
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The results presented in the contribution were obtained
in the framework of research project MZE0002703101 Re-
search of new knowledge of scientific branch agricultural
and the branch innovation application to the Czech agri-
culture.



Ekonomika péstovani a vyuZiti potravinarské
i nepotravinarské produkce

Hlavnim vysledkem feSeni je soubor normativii z oblasti
technologie péstovani a ekonomiky potravinatskych plo-
din, energetickych a primyslovych plodin. Normativy jsou
podkladem pro planovani a hodnoceni ekonomiky vyroby
produkce ve vlastnim zemédélském podniku a pro plano-
vani vyrobniho zameéru podniku. Hlavnimi uzivateli vysled-
ki jsou fidici pracovnici zemédélského provozu a pracov-
nici zemédélského poradenského systému.

Technologicky postup péstovani a ekonomika jednotli-
vych operaci a plodiny jako celku je zpracovana pro roz-
hodujici vétsinu plodin klasické polni vyroby, pro klasické
iintegrované systémy péstovani zeleniny a révy vinné, pro
energetické a pramyslové plodiny. Ptiklady jsou uvedeny
pro pSenici v tabulce 1, pro integrovanou produkci celeru
bulvového na primyslové zpracovani v tabulce 2.

Vysledky, prezentované v tomto piispévku, byly ziska-
ny pfi feSeni subetapy vyzkumného zaméru MZE
0002703101 Vyzkum novych poznatki védniho oboru ze-
meédelské technologie a technika a aplikace inovaci oboru
do zemédélstvi Ceské republiky.

Kontakt: Ing. Marie Kovarovad
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Economy of growing and utilization of food
and non—food production

The main result of the research is a file of norms from
sector of growing technology and economy of food, ener-
gy and industrial crops. The norms are a basis for planning
and evaluation of economy of production in own agricul-
tural enterprise a production intention planning. The main
users of results are managers of the agricultural operations
and workers of agricultural advisory system.

The technological process of individual operations and
crops economy as a whole is processed for major part of
crops of classical field production, for classical integrated
systems of vegetable and vine cultivation, energy and in-
dustrial crops. The examples are presented for wheat in
table 1, integrated production of celeriac for industrial pro-
cessing in table 2.

Results presented in this contribution were obtained du-
ring solution of the sub-scope of the research project
MZE0002703101 Research of new knowledge of the scien-
tific branch agricultural technologies and mechanization
and innovations application of the branch into the agricul-
ture of the Czech Republic.
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Dopravni a manipulaéni technika pro nové
zemédélské dopravni systémy

Tlak na snizeni vyrobnich nakladt, vyvolany konkurenc-
nim prostiedim, ve kterém se vyrobci nachazeji, vede
k neustalému zlepsovani techniky pouzivané ve vyrobnim
procesu. Snahou je zvysit produktivitu prace pfi dodrZeni
popi. zvySeni kvality vyrobkd. Nezanedbatelnou roli
v tomto procesu ma i zlepSovani organizace a fizeni ¢in-
nosti spojenych s vyrobou.

Tyto obecné tendence se stale vyraznéji projevuji i
v zeme&délstvi. Zlepsuji se konstrukéni, exploatacni i ener-
getické parametry pouzivané techniky. Dtsledkem toho je
narust produktivity prace a snizovani nakladd na jednotku
vyrobeného produktu.

Zmény v konstrukénim FeSeni strojli a zafizeni pouZziva-
nych v pracovnich operacich vyrobniho procesu a zvyso-
vani jejich vykonnosti vyvolavaji potfebu zmén
v technickém zabezpeceni dopravnich a manipulacnich ope-
raci.

Manipulacni zatizeni a dopravni prostiedky, které bu-
dou piichazet do zeméd¢lskych podnikti, musi spliiovat kri-
téria, ktera zaruci efektivitu jejich vyuziti a snizeni nakla-
di na dopravni procesy v zemédé€lském podniku.

Technické zabezpeceni manipulace s materidlem
v zeme&d¢lstvi (loZznych operaci, piepravy a skladovani)
predstavuje rozsahly soubor dopravnich prostiedkd a ma-
nipulacnich zatizeni.

Krom¢ zakladniho zpracovani pudy jsou vSechny ostat-
ni pracovni operace vice ¢i méné spojeny s operacemi do-
pravnimi. Nékteré dopravni prosttedky vykonavaji i ope-
race pracovni (sbéraci navésy — porezani materialu, roz-
metadla hnoje — aplikace materialu, apod.) a stiraji tak roz-
dily mezi pracovni a dopravni technikou.

Do souboru dopravnich prostfedkti a manipula¢nich za-
fizeni pfi feSeni vyzkumného projektu bylo zatazeno 45
dopravnich prostiedkl a dopravnich souprav a 15 manipu-
la¢nich zafizeni.

Zakladnimi kritérii a parametry, které uréuji pozadavky
zemédelské vyroby na feseni dopravnich prostiedkii a ma-
nipulaénich zatizeni, a které byly pro zvolenou techniku
stanoveny, jsou: oblast a podminky pouziti; druh a vlast-
nosti prepravovaného a aplikovaného materialu; hlavni
udaje a technické parametry, které jsou pozadovany (napi-.
uziteCna hmotnost, provozni hmotnost, lozny objem, nej-
vyssi rychlost, nejvétsi pripustny tlak na pidu — mékkou
podlozku, kvalitativni parametry pokud je toto kritérium
ucelné) a orientac¢ni hodnoty potfebného jmenovitého vy-
konu motoru.

Pro jednotlivé stroje, zafizeni a soupravy byly uréeny
orienta¢ni hodnoty potfeby prace (h/t, h/tkm), spotieby
energie (1/t, I/tkm, kWh/t) a jednotkovych nakladt (K¢/t,
K¢/tkm) pro rizné podminky vyuziti (napft. pro jizdni pod-
minky — silnice, polni cesta, strni$té, oranisté; pro rizné
druhy materiald charakterizovanych jejich objemovou
hmotnosti).
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Transport and handling mechanization for
new agricultural transporting systems

The pressure to production costs reduction caused by the
competitive environment where producers are concentra-
ted, leads to the continual improvement of mechanization
used within the production process. The effort is focused
to increasing of work productivity while the product quali-
ty is kept or eventually increased. An important role in that
process also plays organization improvement and control-
ling of activities connected with production.

These general tendencies are more and more evident in
agriculture. The construction, exploitation and energy pa-
rameters of applied mechanization still increase. A conse-
quence of that situation is the work productivity growth
and costs decreasing per unit of finished product.

The changes of the machines and devices construction
design being used for the working operations of producti-
on process as well as increasing of their performance need
a change as transport and handling operations regard.

The handling equipment and means of transport entering
the agricultural enterprises have to meet criteria promising
effectiveness of their utilization and cost reduction for trans-
port process within agricultural enterprises.

Technical background of material handling in agricultu-
re (loading operation, forwarding and storage) represents
a widespread complex of means of transport and handling
equipment.

Besides basic soil cultivation all the remaining operati-
ons are less or more associated with transport. Some me-
ans of transport make also working operations (pick-up trai-
lers - material cutting, fertilizer spreaders — material appli-
cation etc.) and remove differences between working and
transport mechanization.

In the complex of the means of transport and handling
equipment 45 means of transport and sets and 15 handling
devices is included in framework of the research project.

The basic criteria and parameters specifying requirements
of agricultural production within means of transport and
handling equipment construction are for the chosen me-
chanization as follows: utilization field and conditions; type
and properties of transported and applied material; princi-
pal information and technical parameters being required
(e.g. used weight, operational weight, loading volume,
highest speed, highest allowed pressure onto lend — soft
ground, qualitative parameters if that criterion is purpose-
ful) and orientation values of necessary nominal engine
output.

For single machines, equipment and sets were determi-
ned the orientation values of labour need (h/t, h/tkm), ener-
gy consumption (I/t, I/tkm, kWh/t for different conditions
of application (e.g. travel conditions — roads, field ways,
stubble, ploughed soil; for various types of materials cha-
racterized by their volume weight).



Prezentované udaje v tomto prispévku byly ziskany
v ramci feSeni QF3145 Vyzkum racionalnich dopravnich
systémii pro zemédélstvi CR v podminkach platnosti le-
gislativy EU.

Kontakt: Ing. Otakar Syrovy, CSc.

Program pro posouzeni efektivity vyuziti
dopravnich systémii v zemédélské dopravé

Na zaklad¢ teoretickych poznatkt, empirickych vztaht
vychazejicich z uskute¢nénych méteni v polné-laborator-
nich podminkach, tdaji ziskanych z evidence zemédel-
skych podniki popt. z udaji uvedenych v odborné litera-
tufe, byly sestaveny algoritmy a vypocetni postup pro sta-
noveni exploataénich, energetickych a ekonomickych uka-
zatelu dulezitych pro posouzeni efektivity dopravnich sys-
tému.

Podle vypocetnich postupti a vypracovanych algoritmt
byl vytvoren v prostiedi MS Access 2000 program, ktery
na zaklad¢é definovanych vstupnich tdaja (druh operace,
prepravovany material, zptisob a podminky realizace na-
kladky, piepravy, vykladky) urci soubor ukazatelt, jako
napf. potiebny pfikon na realizaci operace, vyuziti jmeno-
vitého vykonu motoru energetického prosttedku, spotiebu
energie na jednotku hmotnosti materialu, hodinovou spo-
tfebu energetického prostfedku, vykonnost soupravy a jed-
notkové naklady. Kromé toho, zZe program uréi tyto ukaza-
tele pro jednotlivé operace dopravniho cyklu, tzn. pro na-
kladku, piepravu a vykladku, stanovi je i pro cely dopravni
cyklus.

Program dale umoznuje: stanovit vhodny energeticky pro-
sttedek k danému pfipojnému vozidlu nebo manipulaéni-
mu zafizeni (popft. opaén¢) s ptihlédnutim k podminkam,
ve kterych bude souprava pracovat (material, provozni a
prepravni podminky), a urcit optimalni fesSeni pozadavki
zemé&dg€lského podniku na dopravu z hlediska intenzity ma-
terialového toku (t/h), spotfeby energie (1/t, kWh/t, GJ/t) a
vynalozenych naklada (K¢/t).

Program, vytvareny v ramci vyzkumného projektu
QF3145 Vyzkum racionalnich dopravnich systéma pro ze-
médélstvi CR v podminkach platnosti legislativy EU, bude
dale oveéfovan. Koneéna verze programu spolu
s uzivatelskou pfiruc¢kou bude k dispozici na nosici CD.

Kontakt: Ing. Otakar Syrovy, CSc.
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Results presented in the contribution were obtained wi-
thin solution of the research project QF 3145 Research of
rational transport systems for Czech agriculture under con-
ditions of the EU legislation validity.

Program of effectiveness evaluation regarding
transport systems in agriculture

On the basis of theoretical findings, empiric relationships
based on implemented measurements under the field-labo-
ratory conditions, data acquired from the agricultural en-
terprises records or eventually data presented in professio-
nal periodicals the algorithms and calculation procedures
were set-up to determine exploitation, energy and econo-
mical indicators important for evaluation of the transport
systems effectiveness.

By the calculation procedures and elaborated algorithms
there was developed the program Access 2000 in the MS
environment, specifying a complex of indicators as for
example needed input for operation implementation, utili-
zation of nominal output of energy mean engine, energy
consumption per unit of material mass, hourly consumpti-
on of energy mean, set performance and unit costs on the
basis of defined input data (type of operation, material trans-
ported way and conditions of loading realization, forwar-
ding, unloading). Besides the program determines these
indicators for particular operations of transport cycle, i.e.
for loading, forwarding and unloading, it also specifies than
for a whole transport cycle.

Further the program enables: to determine a suitable ener-
gy mean for given attached vehicle or handling equipment
(or contrary) with respect to the conditions where the set
will operate (material, operational and forwarding conditi-
ons) and to specify an optimal solution of agricultural en-
terprise requirements for transport as material flow inten-
sity (t/h), energy consumption (I/t, kWh/t, GJ/t) and spent
costs (CZK/t) regards.

The program developed in framework of the research pro-
ject QF 3145 Research of rational transport systems for
Czech agriculture under conditions of the EU legislation
validity will be further verified. The final version of the
program together with the user’s manual will be available
on CD.



Metody a opatieni vedouci k uispoi‘e energie

Ke snizeni nakladd na vyrobu zemédélskych produktu,
stabilizaci zemé&délskych podniku a ke zvyseni konkuren-
ceschopnosti ceského zemeédélstvi miize vyznamné piispét
snizeni energetické narocnosti zemédélské vyroby.

Problematiku energetické narocnosti zemédélské vyro-
by a moznosti jejiho snizovani, ma-li byt dosazeno vyraz-
nych vysledki, je tfeba fesit ve vSech ¢astech a fazich vy-
robniho procesu a uplatiiovat pfi feseni jak poznatky ruz-
nych védnich obord, tak i pozitivni zkuSenosti z praxe.

Priteseni problematiky snizovani energetické naro¢nos-
ti je nezbytné vychazet z nasledujicich faktt:

- spotieba energie bude stale vyznamnéj$im faktorem,

ktery bude ovlivitovat volbu technologickych systémt
v zemédelské vyrobé. Technologicky systém, chapany
jako ucelné usporadani strojui a zafizeni, které pracuji
uréitym zpisobem a zamérné stanovenym postupem tak,
aby byly vytvoreny vhodné piedpoklady pro vyrobu ze-
medélskych produkti pozadované kvality v danych pfi-
rodnich, vyrobnich a ekonomickych podminkach, musi
v budoucnu umoznovat efektivnéjsi vyuzivani energe-
tickych vstupt do vyrobniho procesu;

- pro snizovani energetické naro¢nosti je tieba vytvorit
teoreticky zaklad a ticelné jej aplikovat na podminky,
ve kterych hospodaii zemédélské podniky CR;

- vyznamnych vysledkt mize byt dosazeno pouze v pii-
padé, ze feSeni problematiky snizovani energetické
narocnosti bude zaméieno na vSechny faktory, které
energetickou naro¢nost ovliviluji, a to predevsim na vliv
techniky, na zptsobu feseni technologickych procesu,
na organizaci a fizeni praci;

- snizovani energetické naro¢nosti nesmi byt provazeno
rustem jednotkovych nakladd na vyrobu zemédé€lskych
produktd, snizovanim jejich hodnoty, ani zvySovanim
negativnich vlivii zemédélské vyroby na Zivotni a pra-
covni prostiedi;

- vysledky feseni je nutno vhodnou formou prezentovat
zemedelské praxi tak, aby byly snadno aplikovatelné
pro konkrétni podminky jednotlivych zemédélskych
podniku.

Zkusenosti z praxe, analyza spotieby nafty v ceském ze-
medélstvi a vysledky vyzkumnych praci vénované energe-
tické naro¢nosti zemédeélské vyroby a moznostem jejiho
snizovani umoznily urcit oblasti, které jsou pro dosazeni
nizké spotteby energie rozhodujici (obr. 1). Témto oblas-
tem je pfi feSeni tohoto vyzkumného vénovana prvorada
pozornost.

Prezentované udaje v tomto ptispévku byly ziskany
v ramci feSeni projektu QF4080 Vyvoj energeticky méné
naroc¢nych technologii rostlinné vyroby.

Kontakt: Ing. Otakar Syrovy, CSc.
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Methods and measures leading to energy
savings

The energy consumption reduction within the agricultu-
ral production is in important factor contributing to the costs
decreasing of agricultural products, stabilization of agri-
cultural enterprises and competitiveness increasing of the
Czech agriculture.

The problems of energy consumption within the agricul-
tural production and possibilities of its reduction should
be solved in all parts and phases of the production process
and applied for solution either scientific findings of diffe-
rent sectors and positive practical experiences.

The following fact should be taken into account when
solving problems of energy consumption decreasing:

- Energy consumption will be still more and more signi-
ficant factor influencing option of the technological sys-
tems within the agricultural production. Technological
system considered as a purposeful arrangement of ma-
chines and equipment operating in certain made and
with determined procedure to generate suitable presup
positions for agricultural products quality under given
natural, production and economical conditions has to
in future allow more effective utilization of energy in
puts into production process;

To reduce the energy consumption is necessary to cre-
ate a theoretical basis and to apply it purposefully to
the conditions of the Czech agricultural enterprises far-
ming;
Important results can be achieved only in case that the
problems solution regarding energy consumption redu-
ction will be focused to all factors influencing it, parti-
cularly effect on mechanization, method of technologi-
cal processes solution, work organization and control-
ling;
Energy consumption reduction should not be bound with
growing of unit costs for agricultural products, by de-
creasing of their value nor increasing the negative ef-
fects of agricultural production on living and working
environment;
- Solution results have to be presented in appropriate form
to agricultural practice to be easy applicable for con-
crete conditions of particular agricultural enterprises.

The practical enterprises, diesel fuel consumption ana-
lysis in the Czech agriculture and research projects results
dedicated to the agricultural production energy consump-
tion and possibilities of its reduction have enabled to de-
termine the sphere most important for achievement of the
low energy consumption (Fig. 1). These spheres are in the
focus within solution of this research project.

Results presented in this contribution were obtained wi-
thin solution of the research project QF 4080 Development
of crop production technologies with low energy consump-
tion.
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OPATRENI
K USPORE

Spravné sestavovani
pracovnich a dopravnich
souprav

Vhodna volba technického
zabezpeCeni operaci

Realizace operaci za
optimalnich podminek

ORGANIZACE
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ENERGIE

PRACOVNIHO
PROCESU

Slucovani operaci

Zjednodusovani
pracovnich postup

Vyuziti novych
pracovnich postup

Kvalifikace obsluhy

Omezeni neproduktivnich
jizd (pfejezdir)

Optimalizace dopravni
trasy

Obr. 1 Souhrn opatieni umozZnujici snizeni spotieby energie ve vyrobnim procesu
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construction design

Utilization of new
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Limitation of non-
productive travels

Optimization of transport
route

Fig. I Summary of measures enabling energy consumption reduction within

the production process
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Prijem vody dojnicemi v zavislosti na umisténi
napajedla ve staji a jeho technickém FeSeni

Spotieba vody pro napajeni je zavisla zejména na druhu
chovanych zvitat, jejich uzitkovosti, teploté okolniho pro-
stfedi a obsahu vody obsazené v objemovém krmivu. Na
ptijem vody zvifaty ma také vliv teplota napajeci vody a
jeji slozeni. Napajeci voda pro hospodarska zvifata ma byt
bez chuti, Cista, bezbarva, bez zapachu a zdravotné neza-
vadna.

Na ¢esky trh bylo v obdobi po roce 1990 uvedeno ohrom-
né mnozstvi riznych zafizeni pro napajeni zvirat, ktera ne
vzdy vyhovuji fyziologickym pozadavkim a potiebam na-
pajenych zvifat (omezeny ptistup zvitat k napajecim mis-
tam, velky pocet zvifat na jedno napajeci misto, nedosta-
te¢na zasoba vody v napajedle, nedostate¢né dimenzova-
ny natok vody do napajedla, nizka hladina napéajeci vody,
mala plocha hladiny napajeci vody, nesnadné ¢isténi napa-
jedla, znecistovani vody v napajedle vykaly a dalsi).

Z tohoto diivodu bylo zahajeno podrobné sledovani spo-
tfeby vody pro napajeni dojnic rizné feSenymi napajecimi
zlaby. Tato sledovani byla zahajena v bieznu 2005 a po-
kracuji doposud.

Metodika FeSeni

Spotifeba vody pro napajeni byla sledovana v Sestifadé
volné bezstelivové boxové staji pro dojnice s mobilni krm-
nou linkou a pfirozenym vétranim otevienymi bo¢nimi ste-
nami a hfebenovou §térbinou. Dojnice jsou 2x denné doje-
ny v rybinové dojirné.

Ve stdji je ustajeno celkem 312 dojnic ve ¢tyfech skupi-
nach po 78 dojnicich. Pro sledovani byla vybrana produk¢ni
skupina 78 dojnic pfevazné cervenostrakatého plemene ve
170 - 240 dnech laktace s pramérnou uzitkovosti 17,5 1/
den. Tato skupina je ustajena v jednom ze 4 uzavienych
stajovych oddild jak je ziejmé z ptidorysného schéma na
obr.1.

Pro napajeni jsou instalovany dva napajeci zlaby, z nichz
jeden je umistén ve stiedu dvourady boxovych lozi a jeden
na jejim okraji pobliz ptehanéci chodby. Napajeci zlab ve
stiedu fady boxovych lozi slouzi jako kontrola a nebyl bé-
hem pokusu ménén. Zlaby pobliz stiedové chodby byly po
urcité dobé ménény a byl sledovan vliv této zmény na pfi-
jem vody dojnicemi v obou sledovanych Zlabech a napaje-
cich mistech.

Voda do napajecich zlabd je pfivadéna pies domovni
vodoméry MN QN 2.5 XN.RK se zabudovanym vysila-
¢em impulzd AN 130, ktery na kazdy spottebovany litr vody
vysila jeden impuls. Impulsy jsou zaznamenavany dvou-
kanalovym zaznamnikem s ¢itacim a binarnim vstupem
LOGGER S 7021, ktery spotiebé vody (poctu impulsi)
ptitazuje realny ¢as. Takovym zptisobem je zaznamenava-
na spotieba vody v 5 minutovych intervalech béhem celé
doby méfeni.

V bezprostiedni blizkosti napajecich Zlabt je umistén
snimac a zaznamnik okolni teploty a relativni vlhkosti vzdu-
chu LOGGER S 3631. Ziskana data jsou v pravidelnych
intervalech prenasena do notebooku a archivovana pro tce-
ly dalsiho zpracovani.
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Dairy cows water consumption in dependence
on the drinker location in stable and its
technical design

Drinking water consumption depends on the breed ani-
mal type, its milk yield, ambient temperature and water
content in the bulky feed. The water consumption by ani-
mals is also influenced by its temperature and compositi-
on. The drinking water for livestock should be tasteless,
clear, without odor and safety to health.

A huge amount of various equipment for animals drin-
king was introduced on the Czech market in the period af-
ter 1990, but unfortunately often out of the physiological
requirements and needs of animals (limited access of ani-
mals to drink, high amount of animals per one drinking
place, insufficient water inflow into drinker, low drinking
water level, small surface of drinking water level, compli-
cated drinker cleaning, water pollution with excrements in
drinker etc.)

For that reason the detailed monitoring of water consump-
tion in drinkers of different design has started. This research
has begun in March 2005 and continues till this time.

Methodology of solution

Drinking water consumption was investigated in a 6-row
free, litter-free box stable for dairy cows with a mobile fe-
eding line and natural ventilation through open sidewalls
and ridge slot. Dairy cows are milked twice a day at the
herringbone milk-house.

In the stable is housed in total 312 dairy cows in four
groups, each with 78 cows. For investigation was chosen a
production group of 78 cows predominantly red-pied bre-
ed within 170 — 240 days of lactation with average milk
yield of 17.5 I/day. That group is housed in one of four
closed stable compartments as shown in ground-plan sche-
me in Fig. 1.

Two drinking troughs are installed for cows drinking. One
of them is located on the centre of double-row of the box
beds and the second one at its margin close to the passing
corridor. The drinking trough situated in centre of the box
beds row serves as a controlling and has not been changed
during the experiment. The troughs situated close to the
central corridor were changed after a certain time and ef-
fect of that change on dairy cows water consumption in the
both troughs and drinking places was monitored.

Water is supplied into the drinking troughs via home
water-meters MN QN 2.5 XN.RK with built-in impulses
transmitter AN 130, transmitting one impulse per each con-
sumed liter of water. The impulses are recorded with a two-
channel recorder with counting and binary input LOGGER
S 7021 determining real time for water consumption (num-
ber of impulses). In such way the water consumption is
recorded in 5-minute intervals during whole time of mea-
surement. Close to the drinking troughs is located sensor
and recorder of ambient temperature and of air relative
humidity LOGGER S 3631. The acquired data are transla-
ted in regular intervals into the notebook and stored for the
next processing purposes.
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Obr. 1 Schéma umisténi sledovanych napdjecich Zlabii ve skupiné pro 78 dojnic v 6-tiradé
volné boxové bezstelivové stdji pro celkem 312 dojnic

Fig. 1 Scheme of investigated drinking troughs location in a group for 78 dairy cows in the
6-row free, box, litter-free stable for 312 dairy cows

V roce 2005 byla sledovana spotieba vody pro napaje-
ni sledovanou skupinou dojnic z téchto typd napajecich
zlabu :
- Vyklopny napajeci zlab vyhiivany VNZV 1200
(obr. 2, 3)

- Polokruhové napajedlo temperované PNT 1300
(obr. 4)

- Kapacitni napajeci zlab temperovany KNZT 1800
(obr. 5)

V tabulce 2 je uvedeno porovnani pozadovanych a zjis-
ténych parametrii napajecich zatizeni pro dojnice vyrabé-
nych firmou V.RACEK- zemédélské technologie a.s.

Vyklopny napajeci zlab vyhiivany VNZV 1200 II (kon-
trola) je umistén ve sttedni ¢asti a jeho podélna osa je rov-
nobézna s fadou boxovych lozi a je oboustranné pfistup-
ny. Testované Zlaby jsou svou osou orientovany kolmo na
fadu boxovych lozi a jsou pfistupné jen jednostranné. Na-
péjeci zlab VZNV I byl zdvojen, aby byl zachovén stejny
pocCet napajecich mist (4).

Ziskané vysledky

V grafu na obr. 6 je znazornén typicky prubéh spotieby
vody v pribéhu dne. Je stanoveny jako primeér 15 dnti s
priblizné stejnou teplotou ve staji. Z tohoto grafu je ziej-
mé, Ze spotieba vody pro napajeni v prub¢hu dne vyznamné
kolisa. Dva vrcholy spotieby vody jsou v navaznosti na
dojeni a pfijem krmiva, vyrazny pokles se projevuje
v obdobi kolem poledne. Spotieba vody pro napajeni bé-
hem je uvedena rovnéz v tabulce 1. Pro navrh napajecich
zafizeni z toho vyplyva zavazny poznatek, ze je nelze na-
vrhovat a dimenzovat na pramérnou spotieby vody, ale je
potfebné pocitat s vyznamnou nerovnomérnosti spotteby
béhem dne.
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In 2005 the water consumption was investigated for drin-
king of the monitored dairy cows group from these types of
drinking troughs:

- Tipping drinking trough VNZV 1200, heated (Fig.

2,3)
- Semi-circle drinker PNT 1300, tempered (Fig. 4)
- Capacity drinking trough KNZT 1800, tempered
(Fig. 5)

Comparison of required and found parameters of drin-
king equipment for dairy cows, manufactured by the V.
RACEK — Agricultural technologies, joint-stock company
are presented in table 2. 5

The tipping drinking heated trough VNZV 1200 II (con-
trolling) is placed in the central part and its longitudinal
central line is parallel with a row of box beds and is acces-
sible from the both sites. The tested troughs are oriented by
their central line perpendicularly to the box beds row and
accessible only from one side. To maintain the same num-
ber of drinking places (4) the drinking trough VZNV 1. ca-
pacity was doubled.

Results

In the graph in Fig. 6 is shown a typical water consump-
tion course during 1 day. It is determined as an average of
15 days in stable with approximately identical temperature.
From the graph resulted, that the drinking water consump-
tion fluctuates considerably during a day. A significant de-
crease is recorded in the time around a noon two picks of
water consumption are connected with a milking time and
bulky feed consumption. From this facts result an impor-
tant knowledge for the drinkers construction, i.e. they can-
not be designed and dimensioned to water average consump-
tion but it must be considered a significant irregularity of
consumption within a day.
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Tab. 2 Technické parametry napajecich zlabu

Zjisténé hodnoty
Hodnoceny Krulrl_ovy Pulkrlrl_hoyy Vyklopny Kapacitni y ,
parametr napaject napaject napéjeci Zlab napéjeci zlab Pozadovand Poznamka
zlab KNT zlab PNT K 2 hodnota
1300 1300 VNZV 1200 KNZV 1000
Jmenovity 340 165 103 65
objem, 1
30 mm pod
Uzitny objem, 1 307 150 80 60 min. 150 hranu
napajedla
Plocha vodn 1,03 0,49 0,32 0,195 min. 0,3
hladiny, m
Délka volné 1,0 0,8 750
piistupné hrany 3,25 1,85 (oboustranny (oboustranny mm/doinici
napajedla, m piistup 2,0) pfistup 1,6) )
vypocitané
N . hodnoty, nutno
Pocet dojnicna |5 o 37-55 | 2030 (40-60) | 1624 (32-48) | 2030m 11 precnit v
napajedlo, ks m hrany .
projektu
Sitka vodni 1180 460 380 360 min. 400
hladiny, mm
min. tep. ie meéteno firmou
Teplota napajeci o) V.RACEK pfti
L shodna s tep. ;
vody v zimnim D 10 1 12 NaPOUStEnd venkovni
obdobi s | teploté -10°C
°C y e bez odbéru
vy§si
vody
Prikon topného
télesa pii napéti 460 W 180 W 140 W 120 W
24V
Rychlost
napousténi, 51 51 10 10 min. 18
1/min
Doba 6,0 2,9 8,0 6.0
napousténi, min
Doba 50 30 Max. 10 90
vypousténi, 1/s
Max. vyska 30 mm pod
hladiny vody, 270-310 270-310 210 200 hranu
mm napajedla
Plovékovy
Min. vyska ventil otevira
hladiny vody, 150 150 180 170 50 ptitok vody do
mm napajedla
snadnd, dobie ptistupny snadn'fl,vpo ponékud horsi- , Napajedla jsou
, . . | sklopeni Zlabu 9 . hladky vyrobena z
. . hladky povrch bez $patné M ve Zlabu jsou ,
Cistitelnost e , dobry pristup . povrch bez homogenniho
. Cistitelnych mist, 9 prepazky a ,
napajedla , . ke vsem < , | ostrych hran | polypropylenu
vyspadované dno bez Ciex stény sklopené tendsek i
tekazek cistenym dovnitf zlabu | &PrPaze & propy‘enu
P mistim (KNZV 1000)
Primér
pfipojovaciho 3/4% 3/4% 1/2¢ 172«
potrubi
Cenabez DPHL 1 g 250 6570 7540 3692
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Tab. 2 Drinking troughs technical parameters

Found values
Parameter to be Circular Semi-circle Tipping Tipping
rated drinking drinking drinking_ drinking_ Required Note
trough trough PNT | trough VNZV | trough KNZV values
KNT 1300 1300 1200 1000
Nominal 340 165 103 65
volume, 1
30 mm below
Use volume, 1 307 150 80 60 min.150 the drinker
edge
Water level 1,03 0,49 0,32 0,195 min. 0,3
surface, m
conghofthe | L85 1,0 (at both - | 0,8 (at both - 750
ree accessible ’ > side 2,0) side 1,6) mm / cow
drinker edge, m
calculated
Number of 20-30 cows values,
dairy cows per 65-97 37-55 20-30 (40-60) | 16-24 (32-48) per 1 m of | necessary to be
one drinker drinker edge improved in
the project
“ijitgtrhsur;frfe 1180 460 380 360 min. 400
minimum measured by
Drinking water temperature | V.RACEK
temperature in is identical comp., outdoor
winter period, 12 10 1 12 with the temp. of -10°C
°C filled water, | without water
or higher consumption
Heating body
voltage input of 460 W 180 W 140 W 120 W
24V
Inflow speed, 51 51 10 10 min. 18
I/min
Drinker inflow | ¢ 2,9 8,0 6,0
time, min
Drm!(er dischar. 50 30 max.10 90
time, 1/ s
Maximum water 30 mm
level height, 270-310 270-310 210 200 below the
mm drinker edge
.. float value
Minimum water opening water
level height, 150 150 180 170 50 intake into
mm drinker
. easy good rather worse — smooth drinkers are
easy well accessible access o all in the trough surface manufactured
. - smooth surface without oug . from
Drinker ability un-cleaned spots. down — cleaned spots are partitions without homogenous
to be cleaned POtS, ¢ after the and walls sharp edges
graded bottom without . . Polypropylene
partitions trough inclined inside and and Propylene
inclination the trough partitions (KNZV 1000)
Connecting
pipeline 3/4% 3/4% 1/2¢ 1/2%
diameter
P{,‘fngg‘I’é“ 8 250 6570 7540 3692
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Obr: 2 Vyklopny napajeci Zlab vyhiivany VNZV 1200 II (kontrola)
Fig. 2 Tipping drinking trough VNZV 1200 II (control), heated

Obr: 3 Vyklopny napajeci Zlab vyhiivany VNZV 1200 I (pokus)
Fig. 3 Tipping drinking trough VNZV 1200 I (trial)
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Obr. 4 Polokruhové napajedlo temperované PNT 1300 (pokus)
Fig. 4 Semi-circle drinker PNT 1300 (trial)

Obr: 5 Kapacitni napdjeci zlab temperovany KNZT 1800 (pokus)
Fig. 5 Capacity of drinking through KNZT 1800 (trial)
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Obr. 6 Typicky priibéh spotreby vody pro napdjeni v prubéhu dne vyjadreny jako souctova spotieba
vody v piilhodinovych intervalech ve vztahu k celkové spotiebé za den (celkova spotireba =100%)

Fig. 6 Typical drinking water consumption course within a day expressed as a summary water
consumption in a half-hour intervals related to the total consumption per 1 day (total con-

sumption =100%)

Tab. 1 Spotreba vody pro napdjeni béhem dne
Tab. 1 Drinking water consumption within a day

Primérna hodinova
Spotieba vody v % z spoticeba vody v % z
Obdobi dne celk.denni spotieby celk.denni spotieby Index (22.00-
Daily time Water cons. in % of Average hourly water 06.00=100)
total daily consumption | cons. in % of total daily
consumption
22.00-06.00 h 12,2 1,5 100
06.00-12.00 h 32,0 5,3 356
12.00-18.00 h 31,3 3,9 261
18.00-22.00 h 24,6 6,1 410

V grafuna obr. 7 je znazornén prubéeh spotieby vody pro
napajeni v pokusnych zlabech umisténych v blizkosti stie-
dové uli¢ky (viz schéma na obr.1) a ve zlabu umisténém ve
stiedu dvourady boxovych lozi, ktery slouzi jako kontrola.
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In the graph in Fig.7 is shown the course of drinking water
consumption in the experimental troughs located close to
the control alley (see scheme in Fig. 1) and in the trough
located in the centre of the box beds double-row, serving
as a control.
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Obr.7 Prubeéh spotireby vody pro napdjeni ve sledovanych napdjecich zlabech béhem celého
pokusného obdobi vyjadreny jako procenticky podil na celkové spotiebé (celkova
spotreba = spotieba pokusného zlabu + spotreba v kontrolnim Zlabu)

Fig. 7 Drinking water consumption course in investigated drinking troughs during the whole
experimental period, expressed as a percentage share from total consumption (total
consumption = tested trough consumption+ control trough consumption)

Z tohoto grafu vyplyva dulezity poznatek, Ze na piijem
vody dojnicemi méa vyznamny vliv umisténi napajeciho
zlabu ve staji. V prvni pokusném obdobi byly sledovany
v podstaté identické napajeci zlaby (VNZV 1200 I, VNZV
1200 II), ptitom ve zlabu umisténém ve stfedu fady boxo-
vych lozi prijaly dojnice dvojnasobek napajeci vody nez
ve zlabu umisténém na kraji fady boxovych lozi. Souvisi
to pravdépodobné s tim, Ze dojnice si pi'i napajeni vybiraji
nekratsi cestu k napajecimu zlabu, a to jak v obdobi pfi-
jmu krmiva tak i obdobi odpocinku.

Pro navrhovani a projektovani staji z toho vyplyva , ze
napajeci zafizeni by mélo byt umisténo pokud mozno tak,
aby k nému méla vétSina zvitat stejné daleko. Za predpo-
kladu rovnomérného rozmisténi dojnic ve staji je takové
misto uprostied fad boxovych lozi. Umisténi napajedla na
konci fady stani je s ohledem na ziskané poznatky mozno
povazovat za chybu.

Z grafu na obr. 7 Ize také odvodit urcité rozdily ve spo-
tiebé vody v testovanych Zlabech. Pfi zohlednéni vyse uve-
denych poznatkl z hlediska umisténi napajeciho zlabu, je
mozné povazovat za nejvhodné&jsi napajeci zlab PNT 1300,
ktery vykazuje ze vSech sledovanych zlabid nejvyssi podil
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An important knowledge results from this graph, i.e. the
dairy cows water consumption is extremely affected with
the drinking trough location in stable. In the first experi-
mental period generally identical drinking troughs were
monitored (VNZV 12001, VNZV 1200 II), while dairy cows
were consumed a double amount of drinking water from
the trough located in the centre of he box beds row in com-
parison with those located at the box beds row margin. This
is probably connected with a fact, that the dairy cows are
using the shortest route to the drinking trough during their
milking not only in the period of the consumption but also
in their resting time.

For design and projecting of the stables has resulted
that the drinking equipment would be located in such way
enabling the most animal to cover the same distance as they
want to use it. Assuming the regular laying-out of the dairy
cows in the stable such place is in the centre of the box
beds row. The drinker location at the end of the row can be
considered a failure with regard to the acquired results.

From the graph in Fig. 7 can also be derived certain
differences in water consumption in the tested troughs. To
take in account the above mentioned results regarding the



spotieby vody pro napajeni ve srovnani s kontrolnim Zla-
bem. Tento vysledek vSak neni mozné precenovat, protoze
byl dosazen v obdobi nejvyssich venkovnich teplot a mize
byt touto skutecnosti ovlivnén.

Jak bylo jiz v tvodu naznaceno, vedle dil¢ich spotieb
byla sledovana i celkova spotieba vody pro napajeni bé-
hem celé doby pokusu v obdobi 18.3. - 12.10. 2005 sou-
Casné se sledovanim teploty ve staji. To umoziuje stano-
veni zavislosti mezi spotiebou vody pro napajeni a teplo-
tou zivotniho prostiedi zvitat. Tato zavislost je znazornéna
v grafu na obr. 8, spotieba vody v tab.1.
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drinking trough location it is possible to consider the most
suitable the PNT 1300 type showing the highest share of
drinking water content as compared with the control trou-
gh. But that result should not be overvalued because it was
reached within the period of highest outdoor temperature
and could be affected with that fact.

As mentioned above also the total drinking water con-
sumption was monitored besides the partial needs during
the whole experiment duration, i.e. within period from 18.
3.to 12. 10. 2005 at the same time with the stable tempera-
ture investigation. This allowed to determining dependen-
ce between the drinking water consumption and animals
environment temperature. This dependence is presented in
the graph in Fig. 8 and also in table 1.

(koeficient korelace / coefficient of correlation = 0,8488)

y = 142,33x + 2200,4
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Obr. 8 Zavislost mezi spotiebou vody pro napajent a teplotou zZivotniho prostiedi zvirat
Fig. 8 Dependence between the drinking water consumption and animals environment

temperature

Byla zjisténa pomérné vysoka korelacni zavislost spo-
tfeby vody pro napajeni na venkovni teploté (korela¢ni
koeficient 0,8488). Je tedy zfejmé, Ze pti projektovani na-
pajecich zafizeni je potiebné brat v ivahu také tuto sku-
tecnost a nalezité dimenzovat nejen napajeci zafizeni, ale
také zdroje napajeci vody. Pouzivat pro tyto ucely udaje o
pramérné spotiebé je zavazna chyba, ktera se miiZze nega-
tivn€ promitnout ve zdravotnim stavu chovanych zvifat a
jejich uzitkovosti.

Prispévek byl zpracovan v ramci feSeni vyzkumného
zaméru MZE 0002703101 Vyzkum novych poznatkl véd-
niho oboru zemé&dé€lské technologie a technika a aplikace
inovaci oboru do zemé&délstvi Ceské republiky.

Kontakt: Ing. Petr Milacek
doc. Ing. Jiii Vegricht, CSc.
Ing. Antonin Machdlek, CSc.
Ing. Pavel Ambroz,CSc.
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Relative high correlation dependence of drinking water
consumption has been found out on the outdoor temperatu-
re (correlation coefficient 0.8488). Therefore it is evident
that for the drinking equipment projecting this fact should
be taken into account, it means that not only drinking equip-
ment but also the drinking water resources must be dimen-
sioned appropriately. It is a heavy mistake to use the avera-
ge consumption data for these purposes could have a nega-
tive impact on the animal health status and their milk yield.

Results presented in the contribution were obtained wi-
thin solution of the research project MZE 0002703101 Re-
search of new knowledge of scientific branch agricultural
technologies and engineering and the branch innovation ap-
plication to the Czech agriculture.



OMEZOVANI NEGATIVNICH VLIVU
ZEMEDELSKE TECHNIKY NA ZIVOTNI
PROSTREDI
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NEGATIVE EFFECTS REDUCTION OF
FARM MACHINERY TO ENVIRONMENT

Vliv biotechnologickych pripravki na sniZeni
produkce amoniaku a vybranych
sklenikovych plynii

Vysledky experimentd, uskutecnénych v r. 2005 a zalo-
zenych v r. 2004 zatim prokazuji opravnénost hypotézy,
ktera fika, Ze snizenim emisi jednoho plynu biotechnolo-
gickym pfipravkem dochazi i ke snizeni emisi ostatnich
sledovanych plyni. Tento poznatek je o to dulezitéjsi, ze
dochazi i ke snizeni pachu. V priméru dochazi pti snizeni
emisi amoniaku o 30 % ke snizeni emisi metanu, oxidu
uhlicitého a sirovodiku o 25 - 45 % ve stajich. Na sklad-
kach byl zjistén jiny vysledek. Aplikace biotechnologic-
kych ptipravki vede v prvni fazi pti snizeni emisi amonia-
ku ke zvyseni emisi zvlasté metanu (vhodné pro bioplyno-
vé stanice), teprve v dalSich fazich na skladkach ke snizeni
emisi sklenikovych plyni. Vyzkum proto bude nutné za-
m¢éfit tak, aby bylo ziejmé, které biotechnologické ptiprav-
ky jsou vhodné k nastartovani a zvétSeni tvorby bioplynu,
které naopak na skladkach chlévského hnoje a kejdy od
samého zacatku skladovani emise amoniaku a skleniko-
vych plynt tlumi.

Problematika emisi sklenikovych plynt z rostlinné vy-
roby byla v r. 2005 feSena pfevazné pro vinice. Byla ové-
fena technologie zapraveni organickych hnojiv bud’ na me-
zitadi ve vinici nebo ptimo ke kotfentim. Z vysledkt feseni
je zfejmé, Ze snizeni emisi je mozné docilit vhodnou tech-
nologii hnojeni ke kofenim.

V Zivoéi$né vyrobe je mozné jako modelovy priklad uvést
méfeni ve vykrmu prasat (tab 1. a grafu 1).

Effect of the bio-technological agents on the
ammonia production reduction and selected
glasshouse gases

The results of experiments carried—out in 2005 and esta-
blished in 2004 have so far proved a competence of the
hypothesis, which claims that reduction of one gas with the
bio—technological agent causes also reduction of other
monitored gases emissions. This finding is as more impor-
tant because also dust reduction occurs. In average the
methane emissions are reduced by 30 %, CO, and H,S
emissions by 25 - 45 % in stables together with ammonia
emissions reduction by 30 %. The landfills give a different
result. The bio-technological agents application heads in
the first place (ammonia emission reduction) to the emissi-
ons increasing (methane in particular) what is suitable for
the biogas plants, and within the following phases in the
landfills to the glasshouse emissions reduction. Therefore
research will be focused in such direction to be clear, which
bio—technological agents are suitable for starting of biogas
generation and its volume increasing and, in contrary, which
ofthem attenuate the ammonia and glasshouse gases in the
farmyard manure and slurry landfills from their storing
beginning.

The glasshouse gases emissions problems originating in
the crop production were investigated predominantly for
the vineyards. There was verified the technology of the or-
ganic fertilizers placement either in the inter—row in the
vineyard or directly to the root system. The research re-

Tab. 1 Vysledné snizeni emisi sklenikovych plynit a amoniaku
Tab. 1 Final reduction of glasshouse gases and ammonia emissions

NH;
[kg*zvife ' *rok ']
[kg*animal'*year™]

CO;
[kg*zvife " *rok']
[kg*animal ' *year™']

CH,4
[kg*zvite *rok ']
[kg*animal ' *year™]

H,S
[kg*zvife ' *rok ']
[kg*animal ' *year™']

Referencni staj

Reforonce statle 4,700 2563,038 8,552 1322,133
Staj s aplikaci

pripravku / Stable 3,324 1292,593 3,329 819,519
with agent application

Rozdil 1,376 1270,445 5,223 502,614
Difference

Yo sniZeni 29,277 49,568 61,073 38,015

% of reduction
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Tab. 2 Procentuelni srovnani emisnich tokii zatézovych plynii pri pouziti
obou technologii na vSech stanovistich

Tab. 2 Percentage comparison of emission flows of burden gases with

utilization of the both technologies at all sites

STANOVISTE ZABCICE / SITE ZABCICE

Emisni toky MEZIRADI KORENOVY SYSTEM

Emission flows INTER - ROW ROOT SYSTEM

NH; (%) 100 59

CO, (%) 100 57

CH, (%) 100 44

H.S (%) 100 87
STANOVISTE VALTICE /SITE VALTICE

Emisni toky MEZIRADI KORENOVY SYSTEM

Emission flows INTER - ROW ROOT SYSTEM

NH; (%) 100 72

CO, (%) 100 88

CH, (%) 100 74

H.S (%) 100 111

STANOVISTE VELKE BILOVICE/ SITE VELKE BILOVICE

Emisni toky MEZIRADI KORENOVY SYSTEM

Emission flows INTER - ROW ROOT SYSTEM

NH; (%) 100 109

CO, (%) 100 133

CH, (%) 100 107

H.S (%) 100 79
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V rostlinné vyrobé bylo provedeno porovnani hnojeni
ke kofentim a do mezitadi vinic na tfech odlisnych lokali-
tach na vinicich.
mezifadi minimalné 2,2 m vyrazné vétsi nez plocha, na které
se aplikuje hntij pfi zaorani ke kofendm. V tomto pfipadé
je Sitka brazdy cca 30 cm z kazdé strany mezifadi. Plocha
mezifadi je tedy minimalné 3,7 x vétsi, nez plocha na které
se aplikuje hnojivo zaoranim ke kofeniim. Z toho na zakla-
dé nameétenych hodnot vyplyva, Ze z hlediska mnozstvi
emisi zatézovych plyni je jednoznacné vyhodnéjsi tech-
nologie zaorani hnoje ke kofenovému systému révy vinné
nez aplikace hnoje na mezifadi s naslednym zapravenim

ssiet VEIZE 19512006

sults have an evidence that the emissions reduction can be
reached with a suitable technology of direct fertilization to
the root system.

The model example for livestock production is the mea-
surement in the pig fattening (tab. 1 and graph 1).

In the crop production was performed comparison of the
root and inter —row fertilization at three different vineyard
localities.

The surface of the inter - row fertilizer application is
considerably larger (inter — row width minimum 2.2 m)
than those with application to the root system. In this case
the furrow width is about 30 cm from each side of the inter
— rOW.

100.00
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—8— C02-3 kofenoyy Sys®m /roots sysEm mom-3)

C£02-2 mezfad (! hier-mw (mgm-3)

1 : —+— C02-4 mezfad ! hiter-ow (mgm-3}

Hehee e e C0: (¢ CO0: conce rtration (mgm ™)

N 7

alals] T T T T

2010058 201005 201005 201008
220 F45 10:00 1015 10:30

201005 201005

2010058 201005 201005 201008 201005

10:45 11:00 11:15 11:30 11:45 1200

Zaz5 | tims [h}

Graf 2 Vypoctené koncentrace CO,, stanovisté Velké Bilovice 20.10.2005
Graph 2 Calculated COZ concentration site Velké Bilovice, 20.10.2005

Obr. 1 Velke Bilovice — koreny
Fig. 1 Velkeé Bilovice — roots



ssiec. VEIZE 19512006

Obr. 2 Velké Bilovice — meziradi
Fig. 2 Velké Bilovice — inter - row

talitfovymi branami. Procentuelni srovnani emisi vztazené
na 1 m? plochy pfi pouZiti obou technologii, je uvedeno
v tabulce 2 a grafu 2.

Na obrazku 1 a 2 je zfejmé umisténi méticich komor pii
hnojeni ke kofentim a do mezitadi na stanovisti Velké Bi-
lovice

V ptispévku jsou zverejnény udaje ziskané v ramci fe-
Seni projektu QF 3140 Omezeni emisi sklenikovych plyntu
a amoniaku do ovzdusi ze zeméd¢lské ¢innosti.

Kontakt: Ing. Antonin Jelinek, CSc.

MozZnosti omezovani negativnich
doprovodnych procesti pri kompostovani
(zejména zapachu)

Vyzkum této problematiky byl rozdélen do tii oblasti sle-
dovani experiment:
1) Vliv biotechnologickych pfipravki na sniZeni pro-
dukce emisi, jejich vliv na optimalni pribéh komposto-
vaciho procesu a vliv na kvalitu vysledného kompostu
— pokracovani experimentu

Pti kompostovani technologii kontrolovaného mikrobi-
alniho kompostovani v pasovych hromadach byly ovéreny
nasledujici dva biotechnologické piipravky:
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It means that the inter — row surface is minimum 3,7 —
times larger as compared with the surface for the fertilizer
application by ploughdown directly to the root system. From
this is evident that as the burden gases emissions amount
regards the unambiguously more advantageous is the tech-
nology of the fertilizer ploughdown to the vine root system
than the fertilizer application in the inter — row with fol-
lowing placement with the disc harrows. The percentual
comparison of the emissions related per 1 m*of surface for
the both technologies utilization is presented in table 2 and
graph 2.

In Fig.1 and 2 is shown placement of measuring cham-
bers within fertilization to roots and to inter-row at site Velké
Bilovice.

In the contribution are included data acquired in fra-
mework of the project QF 3140 Reduction of glasshouse
gases and ammonia emissions into atmosphere from agri-
cultural activity.

Possibilities of negative associated processes
reduction during composting (odour in
particular)

The research of these problems has been divided into 3
fields of experimental investigation:
1) Effect of bio-technological agents on emissions pro-
duction limitation, their effect on optimal course of com-
posting process and quality of final compost - experi-
ment continuation

During composting by means of technology of control-
led microbial composting in the belt heaps to the following
bio-technological agents were verified:



- Amalgerol Premium
- Oxygenator

Pripravky maji vyznamny vliv zejména na potlaceni za-
pasnych latek. Stimulace kompostovaciho procesu je za-
jistovana dostateénym prisunem vzdusného kysliku, ktery
se do vyrabéného kompostu dostava zasluhou frekvenéni-
ho pouzivani vhodného piekopavace kompostu.

2) Utinnost riznych typd naplni biofiltri a ovéfeni
ucinnosti biotechnologickych piipravki na ¢isténi na-
plni biofiltri — pokracovani experimentu

Vysledky méteni prokazaly, ze pfi pouziti biotechnolo-
gického ptipravku Amalgerol Premium k osetieni biolo-
gické napln¢ ,,difevni kiira“ je dosazeno dalsiho snizeni
emisi o:

- emise CH, - 0%
- emise CO, - 0%
- emise NH, - 12 %
- emise H.S - 4%

Pii pouziti biotechnologického piipravku Amalgerol
Premium k oSetfeni biologické naplné ,,raselina“ je sni-
zeni emisi o:

- emise CH, - nedefinovino
- emise CO, - 6%
- emise NH, - 0%
- emise H.S - 5%

3) Pridavné davkovaci zafizeni pro piekopavace kom-
postu

Navrh a ovétovani pfidavného davkovaciho zatizeni pro
prekopavace kompostu bylo uskuteénéno z diivodu nutnosti
zajisténi podminek pro optimalni prubéh kompostovaciho
procesu. K témto podminkam patiizejména, vedle zajiste-
ni dokonalé aerace a homogenizace, zajisténi vhodné vlh-
kosti zpracovavanych surovin. Neméné dilezitou funkci
davkovaciho zafizeni je i davkovani biotechnologickych
pripravkt do kompostu pfi jeho piekopavani.

Podstata pridavného zatizeni pro davkovani tekutin pti
prekopavani kompostu spociva v tom, Ze na konstrukei ne-
seného pretkopavace kompostu je pripevnéna cela sousta-
va pro soubézné davkovani tekutin (obr. 1) a s energetickym
prosttedkem — nosi¢em piekopavace kompostu je propo-
jen pouze elektrickym vodi¢em pro pohon davkovaciho
Cerpadla a fidici jednotky.

Pro piesné davkovani biotechnologickych ptipravki do
pasovych hromad byl ve spolupraci s firmou AGROVA-
RIA Starovo, SR vyroben prototyp piidavného zatizeni
s moznosti elektronického fizeni (obr. 2). Toto zatizeni bylo
umisténo na piekopavac¢ kompostu NPK 250 firmy Ostra-
ticky a ovéfovano na experimentalni kompostarng VUZT
Praha. Davkovani bylo fizeno prozatim manualn€ - vypi-
nacem Cerpadla ovladanym fidi¢em soupravy.

Ziskané vysledky z ovétovani davkovaciho zatizeni byly
velmi uspokojivé a potvrdily, Ze je to dalsi prvek pro zajis-
téni optimalniho prubé¢hu kompostovaciho procesu a sni-
zeni emisi sklenikovych plynti a amoniaku za piijatelnych
ekonomickych ukazatelt.

ssiec. VEIZE 195172006
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- Almagerol Premium
- Oxygenator

These agents suppress heavily the odour matters effecti-

veness. The composting process stimulation is provided
by sufficient input of atmosphere oxygen fed into the pro-
duced compost through the frequency utilization of sui-
table compost turner.
2) Effectiveness of various types of bio-filters filling
and verification of bio-technological agents effect on
the bio-filters filling cleaning - experiment continuati-
on.

The measurement results have proved that with utilizati-
on of the bio-technological agent Amalgerol Premium for
treatment of biological filling “wooden bark” is reached
the further emissions reduction by:

- CH, emissions - 0%
- CO, emissions - 0%
- NH, emissions - 12 %
- H, S emissions - 4%

With utilization of the bio-technological agent Amalge-
rol Premium for treatment of biological filling “peat” is
reached the emissions reduction by:

- CH, emissions - not defined
- CO, emissions - 6 %
- NH, emissions - 0 %
- H, S emissions - 5 %

3) Additional portioning device for compost turner

The project and verification of the additional portioning
device for the compost turner were realized for reason of
necessity to provide conditions of optimal course of the
composting process. Among these conditions, beside per-
fect aeration and homogenization, belongs in particular the
suitable moisture of processed row materials. Other im-
portant function of that device also is the bio-technologi-
cal agents portioning into the compost during its turning.

The principal of the additional device for liquid portio-

ning during the compost turning is based on a fact that a
complex system for liquids simultaneous portioning is fit-
ted to the construction of the attached compost turner (Fig.1)
and with the energy means — i.e. compost turner currier —is
connected only through the electric cable for portioning
pump and controlling unit drive.

For accurate portioning of the bio-technological agents
into the belt heaps the prototype of the additional device
equipped with the electronic system (Fig. 2) was manu-
factured in cooperation with AGROVARIA Sturovo, Slo-
vakia. This device was fitted to the compost turner NPK
250 produced by Ostraticky company and verified at the
VUZT Prague experimental composting plant. The portio-
ning was manually operated by means of the pump switch,
controlled with the driver.

The obtained results of this experiment were satisfac-
tory and confirmed that this system represents other ele-
ment for provision of optimal course of the composting
process and greenhouse gas and ammonia emissions redu-
ction under acceptable economical indicators.
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Obr. 1 Pridavné zarizeni pro presné davkovani tekutin
Fig. 1 Additional device for accurate liquids portioning
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Legenda / Legend:

1) zasobnik na biotechnologické pripravky (BTP) / bio-technological agents (BTP) container
2) cerpadlo 12 V/pump 12V

3) hlavniuzavér / main closure

4) jemny filtr / fine filter

5) rychlospojka / quick coupler

6) aplikacniram s tryskami/ application frame with nozzles
7) vymeénné trysky / exchangeable nozzles

8) skrtici ventil / throttle valve

9) rtidici jednotka / controlling unit

10) snimac pracovni vlhkosti / operational sensor

11) snimac tlaku/ pressure sensor

Obr. 2 Schéma Fizeni davkovaciho zarizeni tekutin
Fig. 2 Scheme of the liquids portioning device controlling
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Lze konstatovat, Ze kompostovaci proces ma schopnosti
snizovat emise sklenikovych plynt v zavislosti na vhodné
surovinové skladbé a pouzité technologii kompostovani.
Pokud je pro zlepseni jeho pribéhu vyuzivano vhodnych a
ovéienych biotechnologickych ptipravki, je tato schopnost

v

jesté velmi podpofena a vysledky jsou ptiznivéjsi.

V ptispévku jsou zvefejnény udaje ziskané v ramci
feSeni projektu QF 3148 Pfeména zbytkové biomasy ze-
jména v oblasti zemédélstvi na naturalni bezzatézové pro-
dukty, vyuzitelné v pfirodnim prostfedi ve smyslu progra-
mu harmonizace legislativy CR a EU.

Kontakt: Ing. Petr Pliva,CSc.

Problematika komplexniho metodického
zabezpeceni udrzby trvalych travnich porosti
pro zlepseni ekologické stability v zemédélské
krajiné

Moderni pojeti evropského modelu zemédélstvi je vlast-
né vyjadreni respektu k historickému vyvoji krajiny a sna-
hou o jeji pfirozené kopirovani z pohledu globalné indu-
strialni spole¢nosti na pocatku tietiho tisicileti. Pro feSeni
problematiky udrzby krajiny jsou vytvafeny metodické
postupy, zajist'ujici uchovani a reprodukeci prirodniho bo-
hatstvi, pfiznivé ptisobeni na okolni, mén¢ stabilni ¢asti
krajiny, a vytvoreni zakladu pro mnohostranné vyuzivani
krajiny a to na zakladé zavedeni systému USES (uzemni
systém ekologické stability).

Zajistit vhodné obhospodatovani TTP (trvalych travnich
porostil) je mozné nékolika zplsoby. Nejpiirozengjsim
zpusobem vyuziti produkce TTP je jeji zhodnoceni pfimo
pastevnim chovem bylozravet, popt. zpracovanim na kva-
litni pici pro jejich krmeni. Efektivni formou je moznost
vyuziti biomasy k energetickym ucelim. Tteti vyznamnou
moznosti zuzitkovani zbytkové biomasy je jeji aerobni pie-
meéna kompostovanim na organickou surovinu, podporuji-
ci zvySeni trodnosti a zlepSeni struktury pudy. Je také moz-
né biomasu rozbijet, coZ je oznac¢ovano jako mul¢ovani, to
je v8ak metoda pouze doplikova. Pro zeméd¢lské podni-
ky, popt. podniky provadéjici adrzbu TTP, to znamena zvo-
lit z vySe uvedenych moznosti takovy zptisob zpracovani,
ktery by pii respektovani pozadavki na zachovani krajin-
ného razu, ochranu biodiverzity, zejména cennych spole-
Censtev a populaci vyznamnych druhi, umoznil minimali-
zovat neptiznivé pusobeni zemédélské vyroby na Zivotni
prostiedi a dosahl co nejnizsich vyrobnich nakladu.

Ke splnéni tohoto cile mohou vyznamnym zptisobem
prispét technologické systémy pro obhospodafovani zeme-
deélskych lokalit a TTP v oblastech, patticich do kategorie
LFA (mén¢ ptfiznive oblasti a oblasti s ekologickym ome-
zenim), CHKO (chranéné krajinné oblasti), podhorskych
apod., zohlednujici specifické pozadavky v téchto oblas-
tech. Zminovany optimalni technologicky systém pro ob-
hospodatovani TTP pak ptedstavuje soubor strojui a zafi
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It may be stated that the composting process is able to
reduce the greenhouse gases emissions in dependence on
suitable row material composition and used composting
technology. When the suitable and verified bio-technolo-
gical agents are used for improvement of its course, then
this ability is supported and the results are ever more fa-
vourable.

In the contribution are presented data obtained within
solution of the project QF3148 Change of residual biomass
mainly from agricultural sphere into natural burden-free
products useable in natural environment in sense of pro-
gramme of CR and EU legislative harmonization.

Problems of complex methodological ensuring
of perennial grasses to improve ecological
stability in agricultural landscape

Modern conception of the European model of agricultu-
reis, in fact, expression of the respect to historical landsca-
pe development and effort on its natural tracing from a view
of globally industrial society at the third Millenium begin-
ning. For solution of problems associated with the landsca-
pe maintenance there are developed the methodological
procedures providing natural wealth keeping and reprodu-
ction, favourable effect on ambient, less stabile landscape
parts and establishment of basis for multilateral landscape
utilization through the USES (territorial system of ecologi-
cal stability) system introduction.

Ensuring of suitable management of perennial grasses
(TTP) is possible in some ways. The most natural way to
use the TTP production it is utilization just for grazing bre-
eding herbivorous animals or processing into a high-quali-
ty forage for their feeding. An effective form is possibility
to use the biomass for energy purposes. The third impor-
tant option of the residual biomass utilization is its conver-
sion through composting onto organic row material sup-
porting the fertility improvement as well as the soil structu-
re. There also exist possibility to break the biomass, so cal-
led mulching, but this only a complementary method. For
agricultural enterprises or those making TTP maintenance
it means to choose such approach of processing, enabling
to minimize unfavourable acting of agricultural production
on environment and to reach as low as possible production
costs while respecting requirements for landscape charac-
ter, bio-diversity and valuable communities and populati-
ons of important species in particular maintenance, has
enabled to minimize the unfavourable acting of agricultu-
ral production on environment and has reached as low as
possible production costs.

To fulfil this aim the technological systems for agricultu-
ral areas and TTP management, falling into the LFA (less
favoured areas and those with ecological restrictions) cate-
gory, CHKO — protected landscape areas, foothill etc., and
taking into account the specific conditions of these areas,



zeni, které pracuji urCitym zptsobem, jejich nasazeni je
urceno stanovenym postupem, ktery odpovida ekologic-
kym zasadam a legislativnim pozadavkiim platnych v CR
a EU.

Predpokladem pro zpracovani metodik je spravny vy-
bér hodnoceni, textové a grafické zpracovani experimen-
talnich uzemi. Lokalita Krkonose ,,Vlasské boudy* je jed-
nim z experimentalné posuzovanych tizemi.
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could significantly contribute. The mentioned optimal tech-
nological system for TTP management then represents a
complex of machines and equipment working in certain
way, their application is determined with a specified pro-
cedure complying the ecological principles and legislative
requirements valid in the Czech Republic and EU.

The presumption of the methodology working in pro-
cess is a correct choice of evaluation, text and graphical

Obr. 2 Vlasské boudy- plocha fytocenologického snimku

Obr. 2 Surface of phytocenological pictureVlasské boudy
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Obr. 3: Detail uzemi (Krkonose - cervené)
Obr. 3: Detail of investigated territory (Krkonose - red)
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V tabulkach 1 a2 jsou uvedeny klimatické charakteristi-
ky a udaje blizkych meteorologickych stanic. Fytocenolo-
gické snimky (ptiklad je uveden v tab. 3) popisuji sledo-
vané uzemi z hlediska zastoupeni jednotlivych rostlinnych
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processing of experimental territories. The locality Kr-
konose ,,Vlasské boudy* is one of the experimentally eva-
luated territories.

druhti.

Tab. 1 Charakteristiky klimatické jednotky Ch6

Tab. 1 Characterization features of climatic unit Ch6

Klimatické charakteristiky Ché
Climatic characterization features
Pocet zamracenych dnti
Number of cloudy days 150 - 160
Pocet jasnych dnti
Number of bright days 4050
Srazkovy thrn ve vegetatnim obdobi (mm) 600 - 700
Rainfalls in total within vegetation period
Srazkovy uhrn v zimnim obdobi (mm) 400 - 500
Rainfalls in total within winter period
Primérny pocet dnti se srazkami 1 mm a vice 140 - 160
Average number of days with rainfalls 1 mm and more
Primérna teplota v lednu 5
Average temperature in January
Primérna teplota v Cervenci 14-15
Average temperature in July
Primérna teplota v dubnu 2.4
Average temperature in April
Primérna teplota v fijnu 5.6
Average temperature in October
Primérny pocet dnli se snéhem 120 - 140
Average number of days with snow
Tab.2 Udaje meteorologickych stanic v blizkosti Vitkovic
Tab.2 Data of meteorological stations nearly Vitkovice
. . Srazky RV
Nadm. Tepl. vzduchu Daily Daily ocn Nejdestive)si
vyska v roce / Air temp. temp. Annual mésice
Altitude | temp.1na year July January cainfalls Most rainy
(m) °C) (°C) (°C) (mm) months
Vrbatova 1365 1,5 10,0 | -66 1190 VAV
bouda
Benecko 886 4,7 13,9 -4.,5 1000 VII+VIII
Harrachov 704 5 14,2 -4,2 1233 VII+XII
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Tab.3 Fytocenologicky zapis — snimek ¢. 1
Tab.3 Fhytocenological record — picture No. 1
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C. snimku / Picture No 1 Katastralni izemi Pec pod Snézkou
Cadastral territory

Datum / Date 10.8.2005 Mapovy list / Map sheet

Expozice / Exposure - Inklinace / Inclination

Stg 6AB-B4 Délka svahu / Slope length -

BPEJ 93644 Plocha snimku 4x4 m
Picture surface

Okolni kultury Les, polni cesta Nadmoiska vyska 1020 m

Ambient cultures Field, way Altitude

Udrzba / maintenance Pastva, se€eni nedopastkll / Grazing, Grazing residua

Popis lokality Pastvina

Locality description Pasture

Pokryvnost / Coverage-rate | 95 %

Mapovatel / Mapping Kollarova

Taxon Dominance

Domination

1 Juncus conglomeratus 3

2 Ranunculus repens 4

3 Ranunculus acris 2

4 Filipendula ulmaria 4

5 Cirsium oleraceum 2

6 Milium effusum 3

7 Geranium palustre 3

8 Geum rivale 2

9 Carex nigra 3

Pozn.:

BPEJ - bonitované pudni jednotky / land valued ecological units

Stg.- skupiny typti geobiocénu / geobiocenosis type groups

Ptispévek byl zpracovan v ramci feSeni projektu
1G57004 Komplexni metodické zabezpeceni udrzby tr-
valych travnich porostti pro zlepseni ekologické stability
v zemédelské krajin€ se zaméfenim na oblasti se specific-
kymi podminkami.

Kontakt: Ing. Maria Kollarova
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In the table 1 and 2 climatic characterization features
and data of meteorological stations are represented. The
phyto-cenological pictures (an example is presented in table
3) describe the investigated territory from a view of single
crop varieties representation.

Results presented in the contribution were obtained wi-
thin solution of the research project 1G57004 Complex
methodology providing the perennial grassland maintenance
to improve ecological stability in agricultural landscape
focused to regions with specific conditions.



VYUZITI OBNOVITELNYCH ZDROJU
ENERGIE V ZEMEDELSTVI A NA
VENKOVE

Ekonomika biomasy z travnich porosti

V Ceské republice se, stejné jako v dalsich statech EU,
stale vyrazné&ji projevuje piebytek zemédelské pudy, ktera
neni potiebna pro produkci potravin. To se projevuje zvy-
Sovanim vyméry trvalych travnich porost (TTP).

VUZT fesil problematiku ekonomiky energetického vy-
uziti sena z trvalych travnich porosti. Ekonomika pésto-
vani a sklizné sena z trvalych travnich porostu je zpraco-
vana ve 3 variantach:

- bez hnojeni - vynos sena 3 t/ha

- piihnojovani kejdou (mezi 1. a 2. se¢i) — vynos sena

3,6t/ha

- hnojeni kejdou + piihnojovani mineralnimi hnoji-

vy — vynos sena 4,2t/ha

Naklady na péstovani a sklizenn jsou znazornény na
obr. 1.
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RENEWABLE ENERGY SOURCES
UTILISATION IN AGRICULTURE AND
COUNTRYSIDE

Economy of biomass from grassland

In the Czech Republic as well as in other EU countries
the farm land surplus still more evident. This land is not
utilized for food production. This situation results in the
permanent grassland (PG) acreage increasing.

VUZT has solved the problems of hay energy utilization
economy from the PG is worked-up in the three variants

- without fertilization — hay yield 3 t/ha

- slurry after-fertilization (between first and second

cut) — hay yield 3.6 t/ha

- slurryfertilization + after-fertilization with mineral

fertilizers — hay yield of 4.2t/ha

Costs for growing and harvest are presented in Fig.1.

Ké/ha | CZK/ha

Vynos (tha) / Yield (t/ha)

Ke/t 1 CZKit

Obr. 1 Naklady na péstovani a sklizen TTP(bez dotace)
Fig. 1 Costs for PG growing and harvest (without subsidy)

Na obr. 2 je znazornén vysledny zisk resp. ztrata z 1 ha
TTP pfi trzni realizaci 1 t energetického sena za cenu 800
K¢/t pii riznych moznostech vyuziti dotaci v roce 2005.
SAPS znamena zjednoduseny systém piimych plateb (Sin-
gle Areal Payment Scheme), LFA méné piiznivé oblasti
(Less favourable areas).

Vyuziti sena z TTP jako paliva je v soucasné dob¢ bez
dotaci ekonomicky nerealné. Ekonomicky ptiznivé nakla-
dy na jednotku produkce energetického sena lze docilit
v oblastech LFA (méné¢ piiznivé oblasti) pii vyuziti dostup-
nych dotaci.
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In Fig.2 is presented the final profit and loss respective-
ly, from 1 ha of PG at the market implementation of 1 ton
of energy hay in price of 800 CZK/t at various possibilities
of subsidies utilization in 2005 (SAPS i.e. Single Area Pay-
ment Scheme, LFA Less favourable areas).

The PG hay utilization as a fuel is currently unreal wi-
thout the subsidies. Economically favourable costs per unit
of energy hay production can be reached in the LFA (less
favourable areas) with available subsidies utilization.
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SAPS+LFA horské / montain

SAPS+LFA ost. / other

var.3

Obr. 2 Zisk (+)resp. /ztrata (-)z produkce TTP - pri trzni cené sena 800 K¢/t
(dotace SAPS 2200 Kc/ha, dotace LFA ost. 3320 Kc/ha, dotace LFA horské 4460 Kc/ha)
Fig. 2 Profit (+) resp. / loss (-) from PG production — at the market price of hay of 800
CZK/t (subsidy SAPS 2200 CZK/ha, subsidy LFA other 3320 CZK/ha, subsidy LFA

mountain 4460 CZK/ha)

Prezentované tidaje a materialy v tomto ¢lanku byly zis-
kany v ramci feSeni vyzkumného zaméru MZE 0002703101
Vyzkum novych poznatkti védniho oboru zemédélské tech-
nologie a technika a aplikace inovaci oboru do zemédél-
stvi Ceské republiky.

Kontakt: Ing. Zdenék Abrham, CSc.
Ing. Marie Kovdrova

Analyza nakladani s odpady z Gdrzby krajiny
a zelené

Analyza nakladani s odpady z udrzby krajiny a zelen¢
byla vypracovana ve spolupraci s odborniky ze svozové
firmy MPS Kladno a provozovatelem skladky tuhych ko-
munalnich odpadi (TKO) a linky na vyuziti zbytkové bio-
masy Ekologie, s.r.0. Analyza se zaméfila zejména na:

- produkci bioodpadi,
- puvodce bioodpadd,
- svoz bioodpadu,

- vyuziti bioodpadu.

Produkce odpadii zelené byla zaznamenavana kazdoden-
né po dobu jednoho a pul roku, coz umoziuje sledovat
trendy a sezénni vykyvy. Produkce odpadd zelené
v jednotlivych misicich roku je uvedena na obrazku 1.
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This contribution was worked-up in the framework of
the research project MZE0002703101 Research of new
knowledge of scientific branch agricultural technologies
and engineering and the branch innovation application to
the Czech agriculture.

Analysis of handling with waste originating
from the landscape and greenery maintenance

The analysis of handling with waste originating from the
landscape and greenery maintenance was elaborated in
cooperation with experts of the waste collection firm MPS
Kladno, and company Ekologie, Ltd. dealing with the resi-
dual biomass application line and solid municipal waste
landfill. The analysis was aimed to:

- bio-waste production,
- bio-waste resource,

- bio-waste collection,
- bio-waste utilization

The green waste production was recorded daily within
1.5 year what enables monitoring of trends and seasonal
fluctuation. The green waste production is individual mon-
ths of the year is presented in Fig. 1.
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Obr. 1 Produkce odpadut zelené v okrese Kladno v obdobi zari 2004 - srpen 2005
Fig. 1 Greenery waste production in Kladno county within the period September 2004 —

August 2005

Z obrazku je patrny vyrazny pokles produkce v zimnich
mésicich.Mezi producenty odpadu jednoznaéné pievysuji
fyzické osoby (cca 90%) pied obcemi (cca 7,5%).

Dalsi sledovanou skuteénosti byla ¢etnost svozu a typ
svozového vozidla. Mezi fyzickymi osobami byl logicky
nejvyssi zajem o svoz bioodpadu v mensim mnozstvi a
Castéji (svozova vozidla Multicar o objemu kontejneru
1 m® & Avia kontejner o objemu 7 m?) a u obci naopak
(obvykle Liaz s odpojitelnym velkoobjemovym kontejne-
rem). Soukromi zeméd¢lci si obvykle odvazeli svoje od-
pady sami traktorem s piivésem.

Separované odpady z udrzby zelené jsou odvazeny do
arealu skladky TKO v Lanech, kde je provozovana linka
na vyrobu pevného paliva z bioodpadti (Biopal). Bioodpa-
dy jsou zde rozdruzovany, homogenizovany a posléze do-
suSovany. Vysledné biopalivo je spoluspalovano s hnédym
uhlim ve velkych energetickych zdrojich.

Z dosavadnich vysledku sledovani Ize dale konstatovat,
ze poptavka po této formé nakladani a vyuziti odpadi
z 0drzby krajiny a zelené roste.

Prezentované tidaje a materialy v tomto ¢lanku byly zis-
kany v ramci feSeni vyzkumného zaméru MZE 0002703101
Vyzkum novych poznatkt védniho oboru zemédélské tech-
nologie a technika a aplikace inovaci oboru do zeméde¢l-
stvi Ceské republiky.

Kontakt: Ing. Oldiich MuZik
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From the Fig.1 is evident a considerable decrease of pro-
duction within the winter months. Among the waste produ-
cers unambiguously predominate the natural persons (about
90%) over municipalities (about 7,5%).

Other monitored aspect was frequency of the collecti-
on and collecting vehicle type. The highest concern among
the natural persons naturally was for the bio-waste colle-
ction in smaller amount (collecting vehicle Multicar with
container volume of 1 m? or Avia container with volume of
7 m?) and the contrary for municipality (usually Liaz with
removable large-volume container). Farmers mostly have
collected their waste themselves by tractor with trailer.

The separated waste from the greenery maintenance are
removed into the SMW (solid municipal waste) fulfil area
in Lany, where operates a line for the solid bio-waste fuel
(Biopal) production. The bio-waste is there separated, ho-
mogenized and after-dried. The final bio-fuel is combusted
together with the brown coal in large energy plants.

The recent results have indicated that demand for that
form of the waste handling and application originating from
the landscape and greenery maintenance.

Results presented in the contribution were obtained
within solution of the research project MZE 0002703101
Research of new knowledge of scientific branch agricultu-
ral technologies and engineering and the branch innovati-
on application to the Czech agriculture.



Moznosti efektivniho vyuziti zemédélskych
produkti k nepotravinarskym ucelim

Postup feSeni zameéien na:
systémovou analyzu kvality biosurovin jako nosict
energie a produktl pro technické zpracovani s ohledem
na legislativu, technické normy a pfedpisy a moznosti
jejiho ovlivitovani,
stanoveni moznosti a limitnich faktort vyuziti nekon-
taminovanych biosurovin z péce o krajinu jako ener-
getickych nosici a produktd pro technické zpracovani,
zdokonaleni tepelné-technickych ukazatel a minima-
lizaci emisnich ukazateld experimentalnich, pilotnich
a prototypovych zafizeni pro energetické vyuzivani bi-
osurovin v souladu s platnou legislativou a normami,
zpracovani podkladi pro standardizaci nebo jeji zptes-
néni vhodnych biosurovin jako nosi¢l energie a pro-
duktti pro technické zpracovani.
Systémova analyza kvality biosurovin jako nosic¢i
energie a produkti pro technické zpracovani
Moderni §lechtitelstvi rostlin je stale vice schopno zme-
nit prostiednictvim §lechtitelské a genové techniky rost-
linnou biomasu, aby produkovala biosurovinu zadouciho
slozeni. Pro stanoveni vhodnosti stébelnaté fytomasy a
rychlerostoucich dievin pro vyrobu biosurovin je zakla-
dem vedle produkce fyzikalné-chemicka analyza. Pro vy-
uziti biosurovin jako nosi¢e energie je nutné dulezita im-
mediatni analyza, stanovujici zejména obsah vody, prcha-
vé a neprchavé horlaviny a popele. Pro vyuZiti jako suro-
viny je materialova bilance vychozim podkladem pfi feSe-
ni logistiky technologického procesu. V tab. 1 jsou uvede-
ny typické hodnoty pro rychlerostouci dfeviny a v tab. 2
pro seno travin a miscanthus. Bezpopelna susina, resp. hot-
lavina (daf) vyjadfuje hoflavé ¢asti bez nehorlavé vody a
popela. Z vlastnosti, které se hlavné vztahuji k horlavé casti
(jako napft. vyhievnost), se ziskaji urcité charakteristické
hodnoty paliv na bezpopelnou susinu, kdyZ tyto hodnoty
nejsou ovlivilovany ménicim se mnozstvim vody a pope-
la. Hodnoty uréené na bezvody stav (d) jsou ovlivnény
aktualnimi obsahy popela. Obdobné jsou upfesiovany:
kira, zrno olejnin a obilovin, Sroty a pokrutiny olejnin,
slama olejnin a zrnin apod. Hodnoty jsou vyznamné pro
cileny popis vlastnosti, které 1ze o¢ekavat.

Zakladni podminky vyuZiti biosurovin z péce o kraji-
nu jako energetickych nosic¢ii a produktii pro tech-
nické zpracovani

V oblasti vyuziti biosurovin, resp. biomasy z péce o
krajinu, bylo dale provedeno tfidéni podle piivodu a zdro-
je. Zakladnim cilem je pfipravit obchod a rozvijet trh
s biosurovinami, aby vyrobce, resp. prodejce a zakaznik —
spotiebitel, mohli jednomyslné stanovit vyrobenou nebo
pozadovanou kvalitu. V hierarchickém klasifikacnim sys-
tému jsou podle ptivodu tyto hlavni skupiny:

ssiec. VEIZE 19512006
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Possibilities of effective utilisation of
agricultural products for non-food purposes

The solution process is focused to:

- systems analysis of bi -row material quality as energy
carriers and products for technical processing with re-
gard to legislation, technical standard and regulations
as well as possibilities of its influence;
determination of possibilities and limit factors of non -
contaminated bio-row materials utilisation for land-
scape management as energy carriers and products for
technical processing;
improvement of thermal-technical and minimization
of emission indicators of experimental, pilot and proto-
type device for bio- row materials energy utilisation in
compliance with a valid legislation and standards;
working-up of basis for standardization or its impro-
vement for suitable bio-row materials as energy carriers
and products for technical processing.

Systems analysis of bio - row materials quality as
energy carriers and products for technical processing

Modern crop breeding is still more able to change the
crop biomass through the breeding and genetics procedu-
res to produce the bio-row material of desirable compositi-
on. To determine the culm phytomass suitability and rapid
growing wood species for bio-row materials production the
basis is besides production also the physical-chemical ana-
lysis. For utilization of bio-row materials as the energy car-
rier the immediate analysis is of great importance speci-
fying mainly water content, both volatile and non—volatile
inflammable matter and ash. To be used as a feedstock the
material balance is a starting basis for solution oftechnolo-
gical process logistics. In tab. 1 are listed typical values of
rapid growing wood species and in tab. 2 for grasses hay
and miscanthus. The ash-free dry matter, or combustible
matter (daf) express the burning parts without the non-com-
bustible water and ash. The properties relating particularly
the flammable part (e.g. heating value) serve as a resource
of certain typical fuels values as the ash—free dry matter
regards, when these values are not being influenced by va-
riable amount of water and ash. The values determined for
the water—free state (d) is influenced by topical ash con-
tent. Similarly are specified: bark, oil crops grain and cere-
als, meals and oil cakes, oil and grain crops straw etc. The
values are important for purposeful description of proper-
ties, which can be expected.

Basic conditions for bi-row materials utilization origi-
nated from the landscape management as the energy
carriers and products for technical processing

In the field of bi -row materials and biomass utilization
originating form the landscape management to classificati-
on was performed according to the origin and resource.
The aim is to prepare business and market development
with the bio-row materials to allow the manufacturer, dea-
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Tab. 1 Typické fyzikalné-chemické hodnoty rychlerostouci vrby a topolu
Tab. 1 Typical physical-chemical values of rapid—growing willows and poplar

Vrba / Willow (Salix) Topol / Poplar
Parametr Jednotka (1.1.1.3) " (1.1.1.3) "
Parameter Unit Typicka hodnota| Typickd rozmezi | Typickd hodnota | Typicka rozmezi
Typical value | Typical variation | Typical value Typical variation
0
PX;’EI A’Vg”f;mg d 2,0 1,1 -4,0 2,0 1,5-2,5
=70
Spalné teplo
Gross calorific | M k8 daf 20,3 20,0 - 20,6 20,2 20,0 - 20,4
value gygrdar w-%d
V.gr.da
Vyhievnost
Net calorific | MY/ lf,g daf 18,8 18,4-19,2 18,8 18,6 - 19,1
value g w-%d
p.netdaf
" 0
Ca?g‘éﬁ‘ o o (V’v"{;’)ddaf 49 47 - 51 49 47 - 51
, -/0
Vodik % (m/m) daf
Hydrogen, H W% d 6,2 5,8-6,7 6,3 5,8-6,7
7 0
Ogygﬂ;k o o (V’v"{;’)ddaf 44 40 - 46 44 40 - 46
. -/0
Dusik % (m/m) daf
Nitrogen, N W% d 0,5 0,2-0,8 0,4 0,2-0,6
1. 0
Sulsgjr S /o (V’v"{;’)ddaf 0,05 0,02 - 0,10 0,03 0,02 - 0,10
, )
Chlor % (m/m) daf
Chlorine, C1 W% d 0,03 <0,01-0,05 <0,01 <0,01-0,05
Fluor % (m/m) daf 0.01
Fluorine, F w-% d ’
Al mg/kg d - 3-1000
Ca mg/kg d 5000 2 000 - 9 000 5000 4 000 - 6 000
Fe mg/kg d 100 30 - 600
K mg/kg d 3 000 1 700 - 4 600 3000 2 000 - 4 000
Mg mg/kg d 500 200 - 800 500 200 - 800
Mn mg/kg d 97 79 - 160
Na mg/kg d - 10 - 450
P mg/kg d 800 500 - 1300 1 000 800 - 1 100
Si mg/kg d - 2-7200
Ti mg/kg d 10 <10-50
As mg/kg d <0,1 <0,1 <0,1 <0,1-0,2
Cd mg/kg d 2 0,2-5 0,5 0,2-1
Cr mg/kg d 1 0,3-5 1 0,3-2
Cu mg/kg d 3 2-4 3 2-4
Hg mg/kg d <0,03 <0,03 <0,03 <0,03
Ni mg/kg d 0,5 0,2-2 0,5 0,2-1,0
Pb mg/kg d 0,1 0,1-02 0,1 0,1-0,3
\Y mg/kg d
Zn mg/kg d 70 40 - 100 50 30-100

" Numericka klasifikace difevni biomasy
) Numerical classification of wood biomass
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Tab. 2 Fyzikalné-chemické hodnoty pro seno travin a miscanthus
Tab. 2 Physical-chemical values for grasses hay and miscanthus

Trava obecné Miscanthus
Parametr Jednotka Grass, in general (2.1.2.1) ?) (2.1.2.1) ?)
Parameter Unit Typicka hodnota | Typické rozmezi | Typicka hodnota | Typické rozmezi
Typical value | Typical variation Typical value Typical variation
Popel % (m/m) d 7 4-10 4 1-6
Ash w-% d
Spalné teplo
Gross calorific| MlJ/kg daf 19,4 19,0 - 19,8 19,8 19,4 - 20,2
value gy dar
Vyhtevnost
Net calorific MlJ/kg daf 18,4 17,9 - 18,9 18,6 18,2 -19
value dp.netdaf
Uhlik % (m/m) daf 48 45 — 54 49 47 -53
Carbon, C w-% d
Vodik % (m/m) daf 6,3 6,1 —6,6 6,4 5,9-6,9
Hydrogen, H w-%d
Kyslik % (m/m) daf 43 41 — 46 44 39-49
Oxygen, O w-% d
Dusik % (m/m) daf 1,4 1,1-1,7 0,7 0,4-1,0
Nitrogen, N w-% d
Sira % (m/m) daf 0,2 0,1-0,29 0,2 0,09 - 0,31
Sulphur, S w-% d
Chloér % (m/m) daf 0,8 0,3-1,2 0,2 0,08 - 0,32
Chlorine, CI w-% d
Fluor % (m/m) daf 0,001 <0,0005 - 0,002 < 0,005 0,002 - 0,008
Fluorine, F w-% d
Al mg/kg d 200 20 - 300 - 40 - 600
Ca mg/kg d 3500 2 500 - 5500 2 000 900 - 3 000
Fe mg/kg d 600 100 - 1 200 100 40 - 400
K mg/kg d 15 000 4900 - 24 000 7 000 1 000 - 11 000
Mg mg/kg d 1700 800 -2 300 600 300 - 900
Na mg/kg d 1 000 200 - 2 600 - 200 - 500
P mg/kg d 3 000 1400 - 6 300 700 400 - 1200
Si mg/kg d 15 000 3 000 - 25 000 - 2 000 - 10 000
Ti mg/kg d - <10 -50
As mg/kg d 0,1 <0,1-14 0,2 <0,1-0,2
Cd mg/kg d 0,20 0,03 - 0,60 0,10 0,05 - 0,20
Cr mg/kg d 1,0 0,2-3,0 1,0 0,4-6,0
Cu mg/kg d 5 2-10 2 1-5
Hg mg/kg d <0,02 <0,02-0,03 0,03 <0,02-0,10
Ni mg/kg d 2,0 0,5-5,0 2,0 0,5-5,0
Pb mg/kg d 1,0 <0,5-20 2,0 <0,5-5,0
\Y mg/kg d 3 - <1 -
Zn mg/kg d 25 10 - 60 10 10 - 20

" Numericka klasifikace bylinné biomasy (viz tab. 3)
" Numerical classification of herbaceous biomass (see table 3)
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Tab. 3 Klasifikace piivodu a zdroju tuhych biopaliv a bylinné biomasy

2. Bylinna
biomasa

2.1 Zemédélské a zahradni
byliny

2.1.1

Obilniny

2.1.1.1 Celé rostlina

2.1.1.2 Casti slamy

2.1.1.3 Zrna nebo semena

2.1.1.4 Lusky nebo slupky

2.1.1.5 Smési a ptimeési

2.1.2

Traviny

2.1.2.1 Celé rostlina

2.1.2.2 Casti slamy

2.1.2.3 Semena

2.1.2.4 Slupky

2.1.2.5 Smési a ptimeési

Olejniny na semeno

2.1.3.1 Cela rostlina

2.1.3.2 Stonky a listy

2.1.3.3 Semena

2.1.3.4 Lusky nebo slupky

2.1.3.5 Smési a ptimési

2.1.4

Kotenoviny

2.1.4.1 Celé rostlina

2.1.4.2 Stonky a listy

2.1.4.3 Koren

2.1.4.4 Smési a primeési

Luskoviny

2.1.5.1 Celé rostlina

2.1.5.2 Stonky a listy

2.1.5.3 Plody

2.1.5.4 Lusky

2.1.5.5 Smési a ptimési

Kvétiny

2.1.6.1 Cela rostlina

2.1.6.2 Stonky a listy

2.1.6.3 Semena

2.1.6.4 Smési a primeési

2.1.7

Bylinné biomasa z péce o krajinu

2.2 Primysl zpracovavajici
byliny, vedlej$i
produkty a zbytky

2.2.1

Chemicky
neoSetfené bylinné
zbytky

2.2.1.1 Obilniny a traviny

2.2.1.2 Olgjniny na semeno

2.2.1.3 Kofenoviny

2.2.1.3 Luskoviny a kvétiny

2.2.1.4 Smési a ptimési

2.2.2

Chemicky osetfené
bylinné zbytky

2.2.2.1 Obilniny a traviny

2.2.2.2 Olejniny na semeno

2.2.2.3 Kofenoviny

2.2.2.4 Luskoviny a kvétiny

2.2.2.5 Smési a ptimeési

2.3 Smési a piimési
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Tab. 3 Classification of origin and resources of solid biofuels and herbal biomass

2 Herbaceous
biomass

2.1 Agriculture
and Horticulture
herb

2.1.1 Cereal crops

2.1.1.1 Whole plant

2.1.1.2 Straw parts

2.1.1.3 Grains or seeds

2.1.1.4 Husks or shells

2.1.1.5 Blends and mixtures

2.1.2 Grasses

2.1.2.1 Whole plant

2.1.2.2 Straw parts

2.1.2.3 Seeds

2.1.2.4 Shells

2.1.2.5 Blends and mixtures

2.1.3 Oil seed crops

2.1.3.1 Whole plant

2.1.3.2 Stalks and leaves

2.1.3.3 Seeds

2.1.3.4 Husks or shells

2.1.3.5 Blends and mixtures

2.1.4 Root crops

2.1.4.1 Whole plant

2.1.4.2 Stalks and leaves

2.1.4.3 Root

2.1.4.4 Blends and mixtures

2.1.5 Legume crops

2.1.5.1 Whole plant

2.1.5.2 Stalks and leaves

2.1.5.3 Fruit

2.1.5.4 Pods

2.1.5.5 Blends and mixtures

2.1.6 Flowers

2.1.6.1 Whole plant

2.1.6.2 Stalks and leaves

2.1.6.3 Seeds

2.1.6.4 Blends and mixtures

2.1.7 Landscape management herbaceous biomass

2.2 Herb processing
industry,
by-products and
residues

2.2.1 Chemically
untreated herb

2.2.1.1 Cereal crops and grasses

2.2.1.2 Oil seed crops

residues 2.2.1.3 Root crops
2.2.1.4 Legume crops and flowers
2.2.1.5 Blends and mixtures
2.2.2 Chemically treated | 2.2.2.1 Cereal crops and grasses

herb residues

2.2.2.2 Oil seed crops

2.2.2.3 Root crops

2.2.2.4 Legume crops and flowers

2.2.2.5 Blends and mixtures

2.3 Blends and mixtures
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- dfevni biomasa: biomasa ze stromi, ket a kiovin;

- bylinna biomasa: z rostlin, které nemaji dievity stonek
a které odumiraji na konci vegetacni doby;

- ovocna biomasa: biomasa z ¢asti rostlin, které nesou
semena;

- smgsi a pfimési: smési jsou zamérné smichana biopali-
va, zatimco ptimési jsou nezamérné smichana biopali-
va. Pivod smési nebo piimési je popsan v tabulce 5.
Jestlize smés nebo piimés TP mlize obsahovat chemic-
ky oSetfeny material, musi to byt uréeno. Smési nebo
primési, napt. chemicky osetiené dievo a chemicky ne-
osetiené dievo, musi byt klasifikovano jako chemicky
oSetiené dievo.

Priklad klasifikace ptivodu a zdroj tuhych biopaliv pro
bylinnou biomasu uvadi tab. 3. Obdobné byla zatfidéna
dievni biomasa pod bodem 1 a plody biomasy pod bodem
3. Dfevni biomasu z péce o krajinu je tak mozné zatfidit:
1.1.6, kdyz: 1. = dfevni biomasa, 1.1. = lesni, plantazni a
krajinaiské dieviny a posledni Cislo ptedstavuje: 1 = celé
stromy, 2 = kmenové diivi, 3 = zbytky po tézbé dieva, 4 =
pafezy, 5 =kura, 6 = dieviny z péce o krajinu.

Minimalizace emisnich ukazateli — hodnoceni Zivot-
nich cykli

V diskuzi o environmentalnich uc¢incich riznych paliv
se brzy projevilo, Ze pouhé srovnani vyfukovych a dalSich
emisi neni dostatecné, ale Ze musi byt také brany do tvahy
negativni dopady vyroby energetickych nosiéu, jeji premény
a dopravy. Tudiz byly vyvinuty rizné metody pro hodno-
ceni ekologickych rizik ,,od kolébky do hrobu®. Na pocat-
ku 80tych let byly zavedeny energetické bilance, srovna-
vajici rizné zdroje energie podle jejich vztahu mezi vstu-
pem energie a vystupem pouzitelné energie. Z diivodu ros-
touciho si uvédoméni ekologickych problému byla tato
metoda rozsifena v 90tych letech o vytvoieni hodnoceni
zivotniho cyklu (LCA = ekobilance), jakozto ucinného pro-
sttedku pro srovnani pozadavku na koneéné zdroje a emi-
se urcitych ekologicky relevantnich sloucenin v prubéhu
celého Zivotniho cyklu paliva.

Hodnoceni zivotniho cyklu je srovnatelné novym obo-
rem védy, takze metody pouzité riznymi tymy jsou vzda-
leny uniformité a interpretace vysledkl neztidka odrazi
zajem urcitych klient. V roce 1997 vyustily aktivity ve
standardizaci postupti pro LCA normami ISO 14040/43.
Nicméné analyzy zivotniho cyklu je stale obtizné srovnat,
nebot’ jen zfidka pouzivaji stejny referenéni scénafr. Cilem
analyzy zivotniho cyklu je srovnani urcitych kategorii eko-
logického dopadu obnovitelnych energetickych surovin a
fosilniho energetického zdroje, ktery miize byt nahrazen.

Uvodni aktivity v této oblasti byly zaméFeny na ener-
getické a oleochemické vyuziti fepky olejné. Analyza do-
padii na Zivotni prostiedi je patrna z tab. 4. Uginek pred-
plodiny, emise oxidu dusného jsou patrné z obr. 1, 2 a 3.

V soucasné dobé jsou Fepkové Sroty téméi vyhradné po-
uzivany jako krmeni pro zvifata. AvSak volba pouzivani
fepkovych Srott pii jejich predpokladaném piebytku pro
tvorbu energie je brana na ztetel také z politickych divo-
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ler or customer to determine unambiguously the produced

or required quality. The classification system consists of

the following main groups according to origin:

- wood biomass: biomass of trees, bushes and shrubs;

- herbal biomass: biomass of crops without the wooden
stalks and which die of the end ofthe vegetation period

- fruit biomass: biomass of crops parts with seeds;

- mixtures and admixtures: mixtures are purposefully
blended biofuels while the admixtures are those blen-
ded occasionally. The mixture or admixture origin is
described in table 5. If the mixture admixture or TP can
contain chemically treated material, this should be spe-
cified. Mixtures or admixtures, e.g. chemically treated
or untreated wood should be classified as the chemical
ly treated wood.

An example of origin and resources of solid biofuels for
herbal biomass is presented in table 3. Similarly is classi-
fied the wooden biomass under the point 1 and biomass
fruits under point 3. The wooden biomass originated from
the landscape management therefore can be classified: 1.1.6
where: 1 = wooden biomass, 1.1 =forest, plantation and
landscape wood species and the last digit represents: 1 =
whole tree, 2 = trunk wood, 3 = felling remainders, 4 =
logs, 5 = bark, 6 = landscape management wood.

Emission indicators minimization — life cycles evalua-
tion

The discussion on the environmental effects of various
fuels has revealed that single comparison of exhaust and
other emissions is insufficient and thus the negative impact
of energy carrier production has to be taken into account as
well as their conversion and transport. Therefore, the vari-
ous methods have been developed for evaluation of ecolo-
gical risk “from cradle to grave”. At beginning of the 80'
the energy balances have been introduced with a scope to
compare different energy resources according to their rela-
tionship between energy input and usable energy output.
For a reason of growing ecological problems awareness
that method was extended in the 90' with development of
the life cycle assessment (LCA = eco-balance) as the effe-
ctive mean to comparison of requirement for final resource
and emissions of certain ecologically relevant compounds
during the whole fuel life cycle.

The life cycle evaluation is a new scientific branch, so
methods used with various teams have a various form and
results interpretation often reflects concern of certain cli-
ents. In 1997 the activities of LCA procedures standardi-
zation have resulted in the Standards ISO 14040/43. Ne-
vertheless the life cycle analysis is difficult to be compared
because they utilize different reference scenario. The sco-
pe of the life cycle analysis is comparison of some catego-
ries of ecological impact of renewable energy row—materi-
als and fossil energy resource that could be replaced.

The initial activities in this field were aimed in the ener-
gy and oil-chemical utilization of the rapeseed. The impact
analysis on environment is given in table 4. The pre-crop
and N,O — emissions are given in Fig. 1, 2 and 3.
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Tab. 4 Analyza dopadii na Zivotni prostiedi — LCA motorové nafty a MERO

Dopad na zivotni prostiedi

Popis

Uspora energie

V tomto vySetfovani je propocitana ochrana zdroja
neobnovitelnych nosici energie, tj. neobnovitelnych fosilnich
paliv, ropy, zemniho plynu, uhli a uranové rudy. Dale jde

o vysledky této kategorie dopadi, zalozené na jednotné
tendenci, oznaceny terminem ,,uspora energie*.

Sklenikovy efekt Globalni oteplovani jako nasledek uvolnéni sklenikovych
plynt ¢lovékem. Nejdilezitéjsi sklenikovy plyn: oxid uhli¢ity
(COy) z davodu spalovani nosicu fosilni energie. Zde to jsou
emise CO,, methan a N,O.

Okyselovani Posun rovnovahy kyselé baze v puadach a vodnich plochach

zpusobeny kyselinami (klicové slovo ,.kysely dést*). Pii¢inou
jsou zejména emise SO,, N,O, ¢pavku a HCL

Vstup zivin

Vstup zivin do pudy a vodnich ploch (kli¢ové slovo ,,fasovy
zékal®). Jsou zaznamenany N,O a ¢pavek.

Foto smog (letni smog)

Tvorba specifickych reaktivnich latek, napf. ozonu, za
pritomnosti slune¢niho zateni ve spodni atmosféte (kliCové
slovo ,,0zonové ohroZeni*). Jsou uvazovany uhlovodiky.

Ochuzeni ozonu

Ztrata ochranné ozonove vrstvy ve stratosféte, zpilisobena
nékterymi plyny, jako CFCs nebo N,O (klicové slovo
,0zonova dira*). Zde je zaznamenan N,O.

Tab 4  Analysis of impacts on environment — LCA of motor diesel and MERO

Impaction on environment

Description

Energy saving

In this investigation is calculated the non- renewable energy
carriers resources protection, i.e. non- renewable fossil fuels,
petroleum, natural gas, coal and uranium ore. It also regards
the results of this category waste based on uniform tendency,
named “energy saving.”

Greenhouse effect

Global warming as a result of greenhouses gases release with
a man. The most important greenhouse gas: (CO,) for a
reason of fossil energy carrier’s combustion CO,, methane
and N,O — emissions.

Acidification

Shift of balance of acid basis in soil and water caused by acids
(key word ““acid rain”). It regards SO, N,O, ammonia and
HCI — emissions.

Nutrients input

Nutrient input into soil and water (key word “algae opacity”).
Recorded are N,O and ammonia.

Photo smog (summer smog)

Generation of specific reactive matters, €.g. 0zone in presence
of solar radiation in bottom atmosphere (key work “ozone
thread”). Considered are hydrocarbons.

Ozone depletion

Loss of protection ozone layer in stratosphere caused with
some gases as CFCS or N,O (key word ,,0zone hole*. N,O
recorded
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—» ziviny odejmuté fepkou leduiic]
hnojivo > fepka zbyvajici ziviny predstavujici > nasl N d_ujlcl
vliv pfedplodiny na nasledujici plodimf ~ P'°¢"®
Obr. 1 Schéma skutecné aplikace hnojiv
zbyvajici zbytky plodiny o Eove
. . fepkové
hnojivo > fepka > semeno
Obr. 2 Schéma odejmuti zZivin
/vNZO N,0
dusikaté Vege:)allgilzepky _ | neobd¢lavana pida /
hnojivo [ ! « *| v osevnim postupu
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Obr. 3 Uvolnovani oxidu dusného (N>O) z dusikatych sloucenin pritomnych v pudé

- —» Nutrients withdrawal with rapeseed
Fertilizer Rape Remaining crops representing effect of Next crop
foregoing crop on next crop g

Fig. 1 Schema of real fertilizers application

Remaining crop residua
Fertilizer > Rape > Rapeseed

Fig. 2 Scheme of nutrients withdrawal

N,O N,O

Rapeseed /

) Non-tilled soil in crop
L5 | vegetation field

Nitrogenous j _
« 7| rotation system

fertilizer

Fig. 3 (N,O) release from nitrogenous compounds contained in soil
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di. Z tohoto pohledu je mozné nékolik riznych scénait.
Za prvé, po extrakci oleje muze byt vysledny fepkovy srot
fermentovan v bioplynovych provozech. Bioplyn je pte-
meénén na elektrickou energii a teplo v malych provozech
s kombinaci tepla a elektiiny. Teplo je pouzivano pro vy-
hiivani substratu a kompenzaci za tepelné ztraty s urcitym
prebytkem teplotniho zbytku. Déle je mozné ptimé spalo-
vani nebo jiné termochemické vyuziti.

Pouziti fepky olejné pro energetické a oleochemické uce-
ly nabizi pozitivnéjs$i vysledky ve srovnani s ropou
s ohledem na tspory fosilni energie a omezeni sklenikové-
ho efektu. Z pohledu okyselovani a omezeni ochuzovani
ky. Dopliikové uvahy o vyrobé medu a jeho vedlejsich pro-
duktech z fepkovych poli, jakoz i nejnovéjsi hodnoceni
ucinku ptedplodiny, také zlepsuji vysledky Zivotnich cyk-
It LCA. Potencialni fermentace a energetické vyuziti fep-
kovych Srotti vyznamné zlepsuje LCA.

Podklady pro standardizaci nebo jeji zpFesnéni vhod-
nych biosurovin jako nosi¢i energie a produkti

Prace v této oblasti byly zaméteny na klasifikaci, ter-
minologii tuhych biopaliv (TB) a tuhych alternativnich paliv
(TAP). Obchoduje se s riznymi velikostmi a tvary TB.
Velikost a tvar ovliviiuji manipulaci s palivem i jeho vlast-
nosti hofeni.

Jak mali odbératelé, tak i velkoodbératelé se zajimaji o
tfidéni kvality. Ttidéni kvality je zaméteno na nejdilezi-
t&jSi komercni biopaliva jako jsou brikety, pelety, dfevni
Stépka, drcené dievni palivo, dfevni kulatina, piliny, kiira,
baliky slamy. Pfiklady riznych forem TB uvadi obr. 4 a
rozdili mezi dievnimi §tépkami a rozdrcenym dievnim
palivem obr. 5. Toto tfidéni je pruzné a tudiz si mize vy-
robce nebo zakaznik vybrat jakoukoliv tfidu vlastnosti, ktera
odpovida vyrobené nebo pozadované kvalité paliva. Tato
volna klasifikace nevaze navzajem rtizn€ vlastnosti jednot-
livych paliv. Jeji vyhoda spociva v tom, ze vyrobce a za-
kaznik mohou s ur¢itou charakteristikou souhlasit pfipad
od ptipadu. Uvadi se ptiklady typickych fyzikalné-chemic-
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Obr. 4 Priklady riznych forem tuhych biopaliv
Fig. 4 Examples of various shapes of solid fuels
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At present the rapeseed meals are almost exclusively uti-
lized as a feed for animals. But the option of rapeseed me-
als application (as their surplus is assumed) — for energy
production is taken into account for political reasons. From
this view some scenarios are possible. First, for oil extrac-
tion the final rapeseed meal can be fermented in the biogas
plants. The biogas is converted to electricity and heat in
small plants with combination of heat and electricity. The
heap is being used for substratum heating and heat loss
compensation with a certain surplus of heat remainder.
There is also possible the direct combustion or other ther-
mo — chemical application.

The rapeseed utilization for energy and oil - chemical
purposes offer more positive results in comparison with
petroleum as the fossil energy saving and greenhouse ef-
fect regards. From a view of acidification and petroleum
production depletion limitation it offer more satisfactory
results. Supplement considerations on honey production and
its by-products from the rapeseed fields as well as the newest
evaluation of the foregoing crop effect also improve the
life cycle (LCA) results. Potential fermentation and rape-
seed meals energy utilization improve LCA considerably.

Basis for suitable bio-row materials as energy and pro-
ducts carriers standardization or their improvement.

The work in this field is focused to classification, termi-
nology of soil fuels (SF) and solid alternative fuels (SAF).
The business is performed with various SF size and shape.
The size and shape influence handling with a fuel and its
burning properties.

Both retailers and wholesalers concern is aimed to the
quality classification. The quality classification is focused
to the most important commercial biofuels as briquettes,
pellets, wood chips, crushed wood fuel, logs, saw dust, bark,
straw bales. Examples of various SF shapes are presented
in Fig. 4 and differences between wood chips and crushed
wood fuel in Fig. 5. That classification is flexible and ma-
nufacturer or customer therefore can choose any proper-

Obr. 5 Rozdily mezi drevnimi stépkami (vievo)
a rozdrcenym drevnim palivem
(vpravo)

Fig. 5 Differences between wood chips (left)
and crushed wood fuels (right)



kych hodnot pro slamu obilovin, olejnin, specifikace vlast-
nosti pelet, obilni slamy a specifikace pro tfidy vysoké ja-
kosti tuhych biopaliv doporucované pro domacnosti.

TAP (anglicky ekvivalent —,,solid recovered fuels®, jsou
paliva pfipravena z bezpe¢ného odpadu. Jejich vyuzitim
jde na jedné stran¢ o maximaln¢ mozné zhodnoceni od-
padnich materiali, zejména vyuziti jejich energetického
obsahu, na druhé strané€ pak o minimalizaci vznikajicich
emisi. Proto i v terminologii CEN/TS 343/WGT1 ,,Solid re-
covered fuels* (Terminology, definitions and descriptions)
uvedené v piekladu v ramci feseni zaméru jde o tuhé pali-
vo pripravené z bezpe¢ného odpadu za ucelem jeho ener-
getického vyuziti ve spalovnach nebo spoleénych spalov-
nach (kospalovnach).

TB jsou paliva vyrobena pfimo nebo nepiimo z biomasy.
TAP mohou byt na bazi biomasy, proto se zpracovala nor-
ma CSN CEN/TR 14980 ,,Tuh4 alternativni paliva — Zpra-
va o vzajemném rozdilu mezi biologicky rozlozitelnymi a
biogennimi slozkami tuhych alternativnich paliv®.

TAP se tak rovnéZ v normotvorné ¢innosti zatazuji k ,,tu-
hym palivim* (napt. CSN ISO 1213-2 Tuha paliva ,, Ter-
minologie®) a ,,tuhym biopalivim* (napi. CSN P CEN/TS
14588 ,,Tuha biopaliva — Terminologie, definice a popis®.

Rovnéz u TB a TAP spInéni zékladnich pozadavkti musi
byt vyrobcem nebo dovozcem prokazano:

- pisemnym prohlasenim o shod¢€ vyrobku s technickymi
predpisy a o dodrZeni stanoveného postupu posouzeni
shody podle ptislusnych § zdkona ¢. 22/1997 Sb., o tech
nickych pozadavcich na vyrobky a o z méné a doplnéni
nékterych zakont, ve znéni pozdéjsich predpisu,

- vyjadienim piislusného organu statni spravy (Ceskd in
spekce zivotniho prostfedi oblastni inspektorat).

Splnéni specifickych pozadavkl musi byt vyrobcem nebo
dovozcem prokazano platnym osvédéenim vydanym v CR
autorizovanou osobou pro dany obor vyrobku.

Co se tyka metodiky zkousek, jako zkuSebni metody se
pouzivaji bud’ postupy podle CSN nebo specifikované che-
mické analyzy:

- CSNOI 51 10 Vzorkovani materialti. Zékladni ustano
veni

- CSNO01 51 11 Vzorkovani sypkych a zrnitych materia
ul

- CSN 44 13 04 Metody odbéru a upravy vzorka pro la
boratorni zkouseni

- CSN 44 13 07 Tuha paliva — postupy piipravy sesypo
vych vzorkt

- CSN 44 13 77 Tuha paliva. Stanoveni obsahu vody

- CSN 44 13 78 Tuh4 paliva. Stanoveni popela

- CSN 44 13 52 Tuha paliva. Stanoveni spalného tepla a
vypocet vyhievnosti, nebo

- CSNISO 1928 Tuha paliva—stanoveni spalného tepla
kalorimetrickou metodou v tlakové nadobé a vypocet
vyhievnosti

- CSN 44 13 56 Zkousky tuhych paliv. Stanoveni dusiku
v tuhych palivech

- CSN 44 13 53 Zkousky tuhych paliv. Zrychlené stano
veni veskeré siry v tuhych palivech
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ties class corresponding with produced or requested fuel
quality. This free classification does not bind mutually va-
rious properties of single fuels. Its advantage is in a fact
that both manufacturer and customer can agree with a cer-
tain characteristics case by case. The presented are exam-
ples of typical physical — chemical values for cereals straw,
oil crops, pellets properties specification as well as cereals
straw and also solid biofuels high — quality classes recom-
mended for household.

The solid alternative fuels (SAF) are those produced from
a safety waste. Their application enables the maximum ex-
ploitation of waste materials particularly their energy con-
tent on the one hand and generating emissions minimizati-
on on the other land. So in the CEN/TS 343/WGT1 “Solid
resources fuels™ (Terminology, definition and descriptions),
presented in translated form in framework of the research
project this term regards the solid fuel prepared from safe-
ty waste for a purpose of its energy utilization in combusti-
on or common combustion plants.

The SF is a fuel produced directly or indirectly from
biomass. SAF can be on basis of biomass (standard CSN
CEN/TR 14980 “Solid alternative fuels — Report on mutu-
al difference between biologically degradable and bioge-
nous fractions of solid alternative fuels™).

SAF is classified as a “solid fuel” within the standardi-
zation (e.g. CSN ISO 1213-2 Solid fuels “Terminology”)
or as a “solid biofuel* (e.g. CSN P CEN/TS 14588 “Solid
biofuels — Terminology, definitions and description”).

Also for SF and SAF the basic requirements fulfilment
should be proved by manufacturer or importer in form of:
- written statement on product compliance with the tech-

nical directives and determined assessment procedure

maintenance according to relevant paragraphs of the

Act No. 22/1997 on technical requirements for produ-

cts and on change and amendment of some acts in wor-

ding of the pursuant regulations,
- appropriate State body statement (Czech inspection of
environment — regional inspectorate).

The specific requirements fulfilment should be documen-
ted by manufacturer or importer through a valid certificate
issued by the authorized person in the Czech Republic for
given products assortment.

As the tests methodology regards, litter the procedures
by CSN or specified chemical analysis are being used:

- CSNO01 51 10 Materials sampling. Basic provisions

- CSNO01 51 11 Sampling of loose and granular materi-
als

- CSN 44 13 04 Method of samples taking and adaptati-
on for laboratory testing

- CSN 44 13 07 Solid fuels — procedures of bulk samples
preparation

- (SN 44 13 77 Solid fuels. Water content determination

- CSN 44 13 78 Solid fuels. Ash content determination

- CSN 44 13 52 Solid fuels. Determination of combusti-
on heat and calculation of heating value or

- CSNISO 1928 Solid fuels — determination of combus-
tion heat by the calorimetric method in pressure vessel



- CSN 44 13 61 Tuha paliva. Stanoveni chloru

- CSN 44 13 82 Tuha paliva. Stanoveni fluoru

- ostatni prvky se stanovuji metodou atomové absorpéni
spektrofotometrie nebo ICP  spektrofotometrie,
prip. v kombinaci s hmotnostni spektrometrii.

Prezentované tidaje a materialy v tomto ¢lanku byly zis-
kany v ramci feSeni vyzkumného zaméru MZE 0002703101
Vyzkum novych poznatkti védniho oboru zemédélské tech-
nologie a technika a aplikace inovaci oboru do zeméde¢l-
stvi Ceské republiky.

Kontakt: Ing. Petr Jevic, CSc.

Pozadavky na bioenergetické suroviny a
dodavky energie z energetickych zdroji

Pro bezporuchovy provoz zdrojti tepla na bazi biopaliv
jepotieba znat dobie jejich fyzikalné-technické vlastnosti.
Z tohoto divodu jsme sledovali celou fadu potencialnich
biopaliv (pelety, brikety, §tépka atd.). Vlastnosti v§ech hod-
nocenych bioenergetickych i zbytkovych surovin vykazo-
valy znacnou zavislost na obsahu vody v hodnoceném
materialu.

Vyhtevnost hodnocenych bioenergetickych surovin
(BES) se pohybovala od 7 do 19,8 MJ.kg!, sypna hmot-
nost obsahla velice Sirokou skalu od 30 az do 720 kg.m™.
Energeticka hustota méla rozmezi od 0,3 do 14,5 GJ.m?.
Nejnizsi hodnoty energetické hustoty maji suroviny typu
fezanky nebo rozvlaknéného materialu. Nejvyssi hodnoty
energetické hustoty byly zjistény u lisovanych surovin, bri-
ket a pelet.

Soubor ziskanych dopravné-manipulacnich vlastnosti
urcuje, zda jsou hodnocené materialy vhodné nebo nevhod-
né pro rizné druhy dopravy a manipulace. Na zaklad¢ zis-
kanych hodnot 1ze orienta¢né urcit pottebné rozméry vy-
sypky, sklon dopravniku atd. Ziskané hodnoty budou ve
formé databéze piistupné na webovych strankach VUZT.

Zaroven byly provadény rekognoskace provozi a ziska-
ny udaje o spotiebé BES v provozech vyuzivajicich bioe-
nergetické suroviny k vyrob¢ tepla a elektiiny. Vyhodno-
cenim udaji byly ziskany hodnoty o mnozstvi spotiebova-
nych surovin v jednotlivych mésicich a v pribéhu roku pro
zafizeni o rizném instalovaném vykonu. Piehled o téchto
zafizenich, instalovaném vykonu a primérné spotiebé BES
v topné sezoné je uveden v tabulce 1.

U provozovny, ktera vyuziva zafizeni pouze k vytapéni
a ohfevu vody, bez vyroby elekttiny, se potvrdila silna za-
vislost priubéhu spotieby BES na venkovni teploté (viz obr.
1), coz ma za nasledek nevyvazené vyuzivani zafizeni
v prubéhu roku. Zatizeni je v letnich mésicich odstaveno
nebo vyuzivano jen minimalné. Palivo (BES) je tedy nutné
skladovat po celou sezénu.
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and heating value calculation

- CSN 44 13 56 Solid fuels testing. Nutrient content de-
termination in solid fuels.

- CSN44 13 53 Solid fuels testing. Accelerated determi-
nation of total sulphur in solid fuels

- CSN 4413 61 Solid fuels. Chlorine determination

- CSN 44 13 82 Solid fuels. Fluorine content determina-
tion

- other elements are determined by a method of atomic
absorption spectrophotometry or spectrophotometry
ICP, or in combination with the weight spectrometry.

This contribution was worked-up in the framework of
the research projectMZE0002703101 Research of new
knowledge of scientific branch agriculturaltechnologies and
engineering and the branch innovation application to the
Czech agriculture.

Requirements for bio-energy row materials
and energy supply from alternative resources

To reach the trouble free operation of the heat resources
based on biofuels it is necessary to know well their physi-
cal and technical properties. For this reason we have moni-
tored a lot of biofuels. Properties of all evaluated bio-ener-
gy and residual row materials have shown a strong depen-
dence on water content in appropriate material.

The heating value of evaluated bio-energy row materi-
als (BES) has ranged from 7 to 19.8 MJ.kg"', loose mass
was in a wide scale from 30 up to 720 kg.m™. The energy
density was in range from 0.3 to 14.5 GJ.m?. The lowest
values of the energy density have materials as a chopped or
fibre matters. The highest values of the energy density were
found out with the pressed row materials, briquettes and
pellets.

The complex of obtained transport-handling properties
determines if the evaluated materials suitable or not for dif-
ferent types of transport and handling. On the basis of the
acquired values the necessary dimensions of the discharge
chute, transport inclination etc. can be approximately de-
termined. These values will be available at the websites of
VUZT database form.

At the same time the plants recognition was performed
and information on BES consumption in the plants utili-
zing bio-energy row materials per heat and electricity pro-
duction was found out. The evaluation of the data has al-
lowed obtain the values regarding the consumed row-ma-
terials quantity in individual months and during a year for
plants with different installed output. An overview of these
plants, installed output and BES average consumption wi-
thin the heating season is presented in table 1.

A strong dependence of the BES consumption course on
the outdoor temperature of the plant utilizing equipment
only for municipality heating and water warm-up without
electricity production (see Fig.1), what have caused an un-
balanced device application within a year. The device is
out of operation in the summer months or only minimally
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Tab. 1 Primérna spotieba paliva v zarizenich s riiznym instalovanym vykonem
Fig. I Average fuel consumption in plants with different installed output

Instalovany maximalni spotieba BES
vykon Palivo zpusob vyuziti BES maximum
Installed output Fuel Application consumption
(MW) (trok™) / (t.year™)
1 Slama / straw vytapéni obce, ohfev vody
municipality heating, water warm-up 418,0
4.6 . 16 406,0
6 Vseclllgtgfstypy vytapéni obce, ohfev vody, vyroba elektiiny 16 430.9
All tvoes of municipality heating, water warm-up, 2
10 Byé)s electricity production 27 966,2
16 40 688,9
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Obr. 1 Prumérna spotieba paliva v topné sezoné a priibéh venkovni teploty,
vwytapéni a ohiev vody, instalovany vykon 1 MW

Fig. 1 Average fuel consumption during a heating season and outdoor temperature
course, heating and water warm-up, installed output of 1 MW

Pii vyrobe elektiiny 1ze ¢ast surovin spotiebovavat bez
skladovani nebo je skladovat pouze kratkodobé. Tim se
snizuji naroky na skladovaci prostory a stav suroviny. Krat-
kodobé 1ze skladovat i suroviny se zvySenym obsahem vody
nebo vyuzit venkovni skladovani.

Velmi dilezita je z energetického a nakladového hledis-
ka manipulace se stébelnatymi materialy pro mistni zdroje
tepla (slama, stovik, traviny). Proto jsme se na stanoveni
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utilized. Therefore the fuel (BES) should be stored during
a whole season.

With the electricity production a part of the row-materi-
als can be consumed without storage or only within a short
time. This allows reduce the storage space and row-materi-
als needed care. Also row-materials with increased water
content can be stored in short time or in the outdoor stora-
ge house.



parametrti manipulace a mistni dopravy BES na bazi sté-

belnatého materialu soustiedili pii provoznim méfeni. V

priabéhu terénnich méfeni ve skladovém arealu zemédel-

ského druzstva byly sledovany nasledujici parametry:

- spotfeba PHM (motorové nafty) u vSech dopravnich a
manipulaénich prostiedktt metodou pIné nadrze,

- Casovy snimek prace manipula¢nich a dopravnich pro-
stiedka,

- dopravni vzdalenost pomoci GPS,

- vymeéra sklizenych pozemkad,

- rozméry dopravovanych a manipulovanych surovin,

- hmotnost materialu odvaZzovanim na mostové vaze,

- obsah mnozstvi veSkeré vody (laboratorné ze vzorku
podle CSN 44 1377).

Me¢érna spotieba paliva pii dopravé kulatych balikt (pri-
mér 155 cm, objemova hmotnost 124 kg.m) traktorovymi
soupravami se pohybovala od 0,03 do 0,1 1.t*.km"'. Pfi ma-
nipulaci se hodnota mérné spotteby pohybovala mezi 0,36
az 0,63 1.t ptinakladce spojené s pojezdem po pozemku a
pii naskladiiovani od 0,29 az do 0,52 1.t"!.

Vysledky, prezentované v ptispevku, byly ziskany pti
feSeni vyzkumného projektu QF4079 Logistika bioener-
getickych surovin.

Kontakt: Ing. Jaroslav Kdara, CSc.
Ing. JiFi Soucek, Ph.D.

Vliv anaerobniho zpracovani praseci kejdy na
obsah tézkych kovii ve vyhnilém substratu

Predmétem pokusu byla praseci kejda. Ze zemedé€lské-
ho podniku byly dodany dvé nadoby s kejdou, jedna
v piivodnim stavu (jak opousti staj), druha upravena pfi-
pravkem Bio-Algeen G 40. V pribéhu pokusu byla pravi-
delné sledovana produkce a kvalita vznikajiciho bioply-
nu.Vyvoj a vysledky pokusu znazornuji ptilozené grafy na
obrazku 1. Grafy na obrazku 1 znazornuji kumulativni i
denni produkci bioplynu a sloZeni bioplynu. Béhem poku-
su, probihajiciho po obdobi 35 dnu byla zji§téna mérna
produkce bioplynu ptiblizné 190 1. kg susiny a to pro vzo-
rek neupraveny i upraveny ptipravkem Bio-Algeen G 40.
Pfi ovétovani zjisténa kumulativni produkce bioplynu je
pod dolni hranici béZznych hodnot priméru ve vykrmu pra-
sat. Praseci kejda v obou ptipadech produkuje 0 30 % méné
bioplynu, nez je obvykle bézné. Pfi anaerobnim zpracova-
ni kejdy, i ostatnich biodegradabilnich materialt se tyto
situace vyskytuji ¢asto. Mize to byt zplsobeno urcéitymi
cizorodymi latkami v kejdé, naptiklad pouzitim desinfekc-
nich prostfedku, antibiotik a jinych 1é¢iv. Tomu ovSem nic
nenasvédCuje, nebot’ nab&h procesu metanogeneze je sa-
movolny, bez jakéhokoliv inicializa¢niho inokula. To spi-
e vypovida o dobrych podminkach k nastartovani a udr-
zeni anaerobniho procesu. Mnohdy je v kejdé nastartovan
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Asthe energy and costs regards, very important is a han-
dling with the hulm materials used for the heat local resou-
rces (straw, sorrel, grasses). Therefore, the operational me-
asurement was focused to the determination of BES local
handling and transport parameters. During the field mea-
surements in the storage area of the agricultural cooperati-
ve farm the following parameters were investigated:

- motor fuel consumption of all transport and handling
equipment using a method of full tank,

- time-shore picture of handling and transport equipment
operation,

- transport distance by means of GPS,

- harvested plots acreage,

- dimensions oftransported and handled row-materials,

- material mass provided with its weighing on a weight
bridge,

- total water content (in laboratory from the sample ac-
cording to standard CSN 44 1377).

The fuel specific consumption during the round bales
transport (diameter of 155 cm, volume weight of 124
kg.m) with the tractor set was from 0.03 to 0.1 1.t"'.km.
With handling the specific consumption value has ranged
from 0.36 t0 0.63 1.t during loading linked with the travel
across the plot and from 0.29 to 0.52 1.t! during proper
loading without tractor travel.

Results presented in this contribution were obtained wi-
thin solution of the research project QF4079 Logistic of
bio-energy feedstock.

Effect of anaerobic treatment of pig slurry on
heavy metals content in digested substratum

The subject of the experiment was the pig slurry. From
the agricultural enterprise were delivered two vessels with
slurry, one in original state (leaving the stable), the second
one treated with Bio-Algeen G40 agent. During the experi-
ment was regularly monitored production and quality of
the generating biogas. The experiment development and
results are shown in the graphs in Fig. 1 and illustrate cu-
mulative and daily production of biogas and its compositi-
on. Within the experiment, i.e. 35 days, the specific biogas
production was found out amounting about 190 L.kg' of
dry matter for both, untreated and treated sample with agent
Bio-Algeen G40. The found out biogas cumulative produ-
ction during investigation is below the bottom limit of nor-
mal average values in the pig fattening. The pig slurry in
the both cases produces by 30 % less biogas as normal
amount. At the slurry anaerobic treatment and other bio -
degradable materials these situations occur frequently. It
can be caused with certain xenobiotic substances in slurry,
for example by utilization of disinfection agents, antibio-
tics or other drugs. But this is not probable because the
metanogenous process start is spontaneous without any ini-
tiative inoculum. This rather proves about the good condi-
tions for anaerobic process beginning and maintenance.



metanogenni proces az po iniciaci inokulem
s metanogennimi mikroorganismy. Produkce plynu je v
ptipadé zde uvedeném sice o néco mensi, ale jesté vyhovu-
jici. Kvalita bioplynu byla v obou ptipadech vysoka, kon-
centrace metanu v bioplynu byla u vzorku bez Bio-Algeen
G 40 kolem 70 %, s vyraznym poklesem po 23. dni poku-
su. Vzorek s Bio-Algeenem G 40 obsahoval cca 80 % me-
tanu az do 35. dne pokusu. Denni produkce bioplynu byla
u neupraveného vzorku asi do 16. dne vyssi a po 27. dni
niz§i nez u vzorku upraveného. Bio-Algeenem 40 uprave-
ny vzorek mél po celou dobu 35 dnti trvani pokusu stabili-
zovangj§i produkci bioplynu s vy$§im obsahem metanu,
celkové mnozstvi bioplynu je na konci pokusu pro oba
vzorky téméi shodné.

Chemicky rozbor kejdy pred a po anaerobnim
zpracovani

Dalsi ¢asti pokusu bylo zjistit chemické slozeni kejdy
ptred a po anaerobnim zpracovani z hlediska biodegradace
vzorku, koncentrace susiny, popela a spalitelnych latek.
Dalsi ¢asti pokusu bylo stanoveni vybranych tézkych kovi
Zn, Pb, Cu v susing. Podle znéni vyhlasky ¢. 474/2000Sb.,
o stanoveni pozadavkd na hnojiva a zmén provedenych
vyhlaskou €. 401/2004 Sb. plati ,,Limitni hodnoty riziko-
vych prvki v hnojivech, statkovych hnojivech, pomocnych
pudnich latkach, pomocnych rostlinnych ptipravcich a sub-
stratech. Hodnoty z vyhlasky platné pro organicka hnoji-
va, substraty a statkova hnojiva uvadime v tabulce 1.
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Often there is in the slurry started the metanogenous pro-
cess until the imitation with the inoculus by the metanoge-
nous micro organism. The gas production in our, here pre-
sented, case slightly lower but still acceptable. The biogas
quality in both cases was high, methane concentration in
biogas was about 70 % for a sample without Bio—Algeen
G40 with a considerable decrease after the 23rd day of the
experiment. The sample with Bio-Algeen G40 contains
about 80 % of methane until the 35th day of the experi-
ment. The biogas daily production was until the 16th day
higher for the untreated sample and after the 27th day lower
in comparison with the treated sample. The sample treated
with the Bio—Algeen 40 have more stabilized biogas pro-
duction with a higher methane content within a whole 35
days of the experiment duration, total biogas amount at the
end of the experiment was almost identical for both the
samples.

Chemical analysis of slurry before and after the
anaerobic treatment

The following part of the experiment was focused to
investigation of the slurry chemical composition before and
after the anaerobic treatment from point of view of sample
bio-degradation, dry matter, ash and combustible substan-
ces, further than determination of selected heavy metals as
zinc, lead, copper in dry matter. By the wording of Directi-
ve No. 474/2000 on requirements specification for fertili-
zers and amendments made by the Directive No. 401/2004
there is in a force the “limiting values of risk elements in

Tab. 1 Organickad hnojiva, substraty, statkova hnojiva
Tab. 1 Organic fertilizers, substratum, farm yard manure

kadmium |olovo |rtut’ arsen chrom méd” |molybden  |nikl zinek
cadmium |head |mercury |arsenic |chromium|cooper [molybdenum |nickel |zinc
2V 100 |1 10 100 100 |5 50 30077

D 1mg/kg pro substraty uréené k péstovani zeleniny a ovoce / Img/kg for substratum determined for vegetable

and fruit growing

2 400 mg/kg pro statkova hnojiva / 400 mg/kg for farm yard manure
9 500 mg/kg pro prumyslové komposty / 500 mg/kg for industrial compost

Vysledky z chemickych rozborti kejdy jsou zaznamena-
ny v tabulce 2. Pokud porovname vzorky kejdy po anae-
robnim zpracovani (tj. vysledny fugat) bez pripravku a
s pripravkem, jsou hodnoty vysledkti rozbort prakticky stej-
né, mozno fici v toleranci chyby méfeni. Vstupni vzorek
spliiuje vSechny parametry poZzadované doplnénou vyhlas-
kou €. 474/2000 Sb. s vyjimkou médi. Po anaerobnim zpra-
covani (tj. prakticky jako po zpracovani v bioplynové sta-
nici) jsou limitni hodnoty stanovené vyhlaskou piekroce-
ny. Je to dano odbouranim znacné ¢asti organické hmoty
ve formé& bioplynu, které bylo vice nez z poloviny spotie-
bovano. Na zbylou mensi ¢ast organické susiny zlistava stej-
na hmotnost tézkych kovti, proto se jejich koncentrace ra-
pidné zvysuje. Hodnoty tézkych kovu se i tak jevi relativné
vysoké. Je to piipad vSech zemédélskych bioplynovych sta-

fertilizers, manure, auxiliary soil matter, auxiliary plant
agents and substratum”. The figures from the Directive,
valid for organic fertilizers, substratum and manure are
presented in table 1.

Results of slurry chemical analysis are recorded in table
2. When comparing the slurry samples after the anaerobic
treatment (i.e. final fugate without and with the agent, the
analysis results values are identical in tolerance of the er-
ror of measurement. The input sample meets all parame-
ters required with the amended Regulation No. 474/2000
except the copper. After the anaerobic treatment (i.e. in fact
as after treatment at the biogas plant) the limit values de-
termined with the Regulation are exceeded. This is due to
the considerable organic substance degradation (in form of
biogas), which was consumed more than 50 %. Lesser re-
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Kumulativni produkce bioplynu

praseéi kejda + Bio-Algeen G40 (pfepoéet na 1 kg susiny)
Biogas cumulative production

pig slurry + Bio-Algen G 40 (conversion to 1 kg dry matter)
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Obr. 1 Kumulativni a denni produkce bioplynu, sloZeni bioplynu
Fig. 1 Cumulative and daily biogas production, biogas composition
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nic, u kterych se hodnoty tézkych kovi vétsinou do limit-
nich hodnot tésné vejdou nebo je mirné prekracuji. Jedi-
nou moznost napravy je michani kompostii ze separované
Casti fugatu s organickymi latkami, které maji nizké kon-
centrace rizikovych prvku.
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maining part of the organic dry matter represents the same
weight of the heavy metals, so their concentration increa-
ses rapidly. The heavy metals values are, despite that fact,
relative high. It regards all the agricultural biogas plants
where the heavy metals values mostly meet the limits or

Tab. 2 Chemicky rozbor kejdy pred a po anaerobnim zpracovani

Hodnoty vzorku jednotky vstupni po fermentaci
vzorek |bez piipravku | s pfipravkem
Susina: % 6,5 2,95 3,57
Obsah celkového dusiku v susiné: % 2,14 4,72 4,42
Obsah popela v susing: % 23,63 52,07 48,76
Obsah spalitelnych latek v susiné: % 76,37 34,66 37,01
Pomér C: N v suSiné - 17,8 40,98 36,52
Obsah téZkych kovl v susiné:  Zn mg kovu.kg” susiny 262,00 577,76 540,75
Pb mg kovu.kg” suginy 49,8 109,73 102,76
Cu mg kovu.kg” susiny 146,1 321,92 301,48

Tab. 2 Slurry chemical analysis before and after the anaerobic treatment

Sample values Units Input After fermentation
sample |Without agent| With agent

Dry matter: % 6,5 2,95 3,57

Total nitrogen content in d.m. % 2,14 4,72 4,42
Ash content in d.m. % 23,63 52,07 48,76
Combustible matters content in d.m. Yo 76,37 34,66 37,01
Ratio C : N in d.m. it 17,8 40,98 36,52
Heavy metals content in d.m. Zn mg of metal.kg'1 of d.m. 262,00 577,76 540,75
Pb mg ofmetal.kg'l of d.m. 49,8 109,73 102,76
Cu mg ofmetal.kg'l of d.m. 146,1 321,92 301,48

Zavérem je mozno shrnout: pii ovéfovani zjisténa ku-
mulativni produkce bioplynu je pod dolni hranici béznych
hodnot priméru ve vykrmu prasat. Praseci kejda v obou
pripadech produkuje o 30 % méné bioplynu nez je obvyk-
le bézné. Pti anaerobnim zpracovani kejdy, ale i ostatnich
biodegradabilnich materiali v bioplynovych stanicich se
tyto pripady stavaji, béhem urcitych obdobi se mohou i
cyklicky opakovat. V daném ptipadé je nabéh procesu
metanogeneze samovolny, bez jakéhokoliv inicializaéniho
inokula, coZ je spiSe vyjimka. Vét§inou je nutné pro zdar-
ny nabéh metanogenniho procesu kejdu inokulovat vyhni-
lym fugatem z jiné bioplynové stanice. Produkce bioplynu
je sice mensi, ale jesté dava dostateéné mnozstvi energie
pro nasledné vyuziti. Koncentrace vybranych tézkych kovi
v susin¢ anaerobn¢ zpracované kejdy je obecné vyssi, hod-
noty u dodaného vzorku jsou pfed zpracovanim anaerobni
fermentaci vyssi pouze u médi, po fermentaci u vSech zjis-
tovanych kovi.

Vysledky prezentované v ptispévku byly ziskany v ramci
feSeni vyzkumného projektu NAZV QF 3160 Vyzkum no-
vych technologickych postupi pro efektivnéjsi vyuziti ze-
médélskych a potravinaiskych odpadu.

Kontakt: Ing. Zdenék Pastorek, CSc.
Ing. Jaroslav Kara, CSc.
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exceed them slightly. The only possibility to improve this
situation is to blend the composts from the separated part
ofthe fugate with the organic substances having how con-
centration of the risk elements.

As a conclusion it may the given a summary, that the
found out biogas cumulative production is under the below
limit of normal average values in the pig fattening. The pig
slurry in both cases produces by 30 % less biogas than usual.
At the anaerobic treatment of slurry but also other bio —
degradable materials in the biogas plants these cases occur
and within of certain period they can by repeated in cycles.
In our case the metanogenous process start is spontaneous,
without any initial inoculus, what is rather exceptional.
Mostly it is necessary to inoculate slurry with the digested
fugate from other biogas plant to read successful start of
the metanogenous process. The biogas production is lower
but still giving a sufficient amount of energy for the fol-
lowing utilization. Concentration of selected heavy metals
in dry matter of slurry with anaerobic treatment is general-
ly higher, the delivered sample values are higher before the
anaerobic fermentation treatment only for copper, and af-
ter the fermentation for all the investigated metals.

Results presented in this contribution were obtained
during solution of the research project QF3160 Research
of new technological processes for more effective utilizati-
on of agricultural and food waste.



PORADENSTVI
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CONSULTANCY

Prestoze ¢innost Konzultaéniho a poradenského stiedis-
ka byla ve VUZT v souladu s koncepci zemédé&lského po-
radenstvi ukonc¢ena k 31.12. 2004 a tato ¢innost se piesu-
nula na UZPI Praha, ve VUZT nadale pokracuji poraden-
ské aktivity.

Specializovand odborna podpora poradenstvi,
zaméiend na oblast zemédélskych technologickych
systémii

V ramci rozvoje zemé&délského poradenského systému
byla ¢innost v roce 2005 zamérena na zvySeni informacni
podpory a zkvalitiiovani ¢innosti pracovnikt resortni po-
radenské a informacni sité, pracovniku statni a vefejné spra-
vy pii prosazovani zasad spravné zemédélské praxe. Cin-
nost byla orientovana na oblast zaji§téni standardti Zivotni-
ho prostiedi, na technologické systémy pro spravnou ze-
médé€lskou praxi, tvorbu a udrzbu krajiny, welfare zvifat,
vyuziti obnovitelnych zdroji energie, ekonomiku a ekolo-
gii zemédelské vyroby.

Specializované odborné poradenstvi VUZT realizoval t&-

mito hlavnimi zptisoby:

- pfrednasky, Skoleni, seminafe - pro podporu poraden
stvi v oblasti ekologie a Zivotniho prostiedi bylo v roce
2005 realizovano celkem 14 akci (se zaméfenim pie
vazné na implementaci hlavnich legislativnich norem),

- tisténé ptirucky a sborniky:

- Technika pro kompostovaniv pdsovych hroma-
dach. Ptiru¢ka je urCena pro zajemce o tuto tech-
nologii kompostovani, pro jejich lepsi orientaci pti
vybéru vhodné mechanizace.

- Katalog technickych systémii vhodnych pro nové
a rekonstruované farmy skotu se zdakladnimi tech-
nickymi a provoznimi parametry. Obsahuje pirchled
technickych systémua krmeni, dojeni, skladovani a
oSetfovani mléka a odklizeni mrvy a kejdy. Respek-
tuje nejnovejsi poznatky v oblasti technickych a
technologickych systémd, stavebné technického fe-
Seni, welfare, ochrany zvifat, ochrany Zivotniho pro-
stfedi s vyuzitim doporucenych technickych sys-
téml vhodnych pro nové i modernizované farmy.

- Strojni linky pro hnojeni. Obsahuje postup a krite-
ria pro navrhovani strojnich linek na hnojeni, vybér
vhodnych strojii a strojnich souprav, doporucené
technologické systémy a jejich provozni a ekono-
mické parametry. Informace je mozné vyuzit pro pla-
novani a hodnoceni ekonomiky jednotlivych ope-
raci hnojeni.

- Energetické rostliny —technologie pro péstovani
a vyuZiti. Ptirucka je uréena zajemctim o péstovani
a vyuzivani energetickych plodin komerénim zpu-
sobem. Obsahuje soubor technologickych listi pro
péstovani jednoletych (saflor, ¢irok, konopi seté) a
viceletych energetickych bylin (ozdobnice, leskni-
ce rakosovita, kiidlatka, topinambur hliznaty, ener-
geticky st'ovik).
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Despite the Consultancy and advisory centre activity was
finished on 31.12. 2004 at the RIAEng in compliance with
conception of agricultural consultancy and that activity was
shifted onto UZPI Prague, the consultancy activities at
RIAEng still continue.

The specialized professional support of consultancy
focused in the field of agricultural technological
systems
In the framework of the agricultural consultancy system
development the activity in 2005 was focused in increa-
sing of information support and better quality of worker
activity within the advisory and information network, wor-
kers of the state and public authorities with introduction of
principles of correct agricultural practice. The activity was
oriented in the field of assurance of environmental stan-
dards, technological systems for correct agricultural prac-
tice, generating and maintenance of landscape, animal wel-
fare, utilization of energy renewable resources, economy
and ecology of agricultural production.

The specialized professional consultancy were realized by

RIAEng through these main ways:

- Lecture, training, seminars - for consultancy support in
the field of ecology and environment in 2005 were im-
plemented in total 14 actions (focused predominantly
to implementation of main legislative standards),

- Printed handbooks and proceedings:

- Mechanization for composting in belt heaps. The
handbook is determined for persons interesting in
that composting technology, their better orientation
in selection of appropriate mechanization.

- Catalogue of technical systems suitable for new
and reconstructed cattle farms with basic techni-
cal and operational parameters. The catalogue con-
tains a overview of technical systems of feeding,
milking, milk storage and treatment and manure and
slurry removal. It respects the latest knowledge in
the field oftechnical and technological systems, con-
struction-technical design, welfare, animal protecti-
on, environment protection with utilization of re-
commended technical systems suitable for new and
modernized farms.

- Machine lines for fertilization. Description of pro-
cedures and criteria for suggestion of machine lines
for fertilization, selection of suitable machines and
their sets, recommended technological systems and
their parameters. Information may be utilized for
planning and evaluation of fertilization individual
operations economy.

- Energy crops — technology for growing and utili-
zation. The handbook is written for persons inte-
rested in growing and utilization of energy crops
through the commercial way. It contains a complex
of technological sheets for growing of annual crops
(saphlor, sorghum, hemp) and perennial energy



- PFijem, oSetiovani a skladovani potravindiskych
zrnin. Sbornik referatt ze seminafe VUZT, MZe CR,
Rosténice a.s. (15.9. 2005 Slavkov u Brna).

- Trendy ve vyzkumu a vyvoji strojii a technologii
ve vinohradnictvi. Sbornik referatti z mezinarod-
niho seminaie (Lednice, 22.9.2005).

- Zemédélska technika a biomasa 2005. Sbornik
prednasek ze seminafe (Praha, 22.11.2005).

- soubor normativii v elektronické formé:

- investi¢ni a provozni naklady stroji (pofizovaci
cena, variabilni a celkové provozni néklady, vykon-
nost, spotieba paliva, roéni nasazeni)

- doporucené strojni soupravy pro jednotlivé opera-
ce rostlinné vyroby a jejich technické a ekonomic-
ké parametry (vykonnost, spotieba paliva, variabil-
ni a fixni naklady)

- ekonomika péstovani hlavnich potravinatskych ine-
potravinafskych plodin.

Tisténé vysledky poradenské ¢innosti istavu jsou pireda-
vany pro potieby pracovnikti Koordina¢niho centra pro po-
radenstvi pti UZPI Praha. Na vyzadani jsou viak k dispozici
ipro ostatni zadjemce (privatni poradenské subjekty, zeme-
délska odborna vefejnost apod.).

V elektronické podob¢ jsou dostupné na internetové stran-
ce VUZT http://www.vuzt.cz.

S vybranymi vysledky feseni vyzkumnych projekti se 1ze
seznamit v kazdoro¢ni Zprave o ¢innosti , dostupné rovnez
na vySe uvedené webové strance.

Vyzkumny ustav zemeédeélské techniky prezentoval vy-
sledky své prace i na nékolika odbornych vystavach
v Ceské republice:

- Uspory energii a obnovitelné zdroje 2005, doprovodna
vystava 7. rocniku Stfechy Praha 2005, stanek Energy
Centre C. Budg&jovice (problematika kompozitnich bio-
paliv), 27. —29.1.2005 Praha-HoleSovice ;

- Vystava Zemé Zivitelka 2005, stinek MZe CR (topné
pelety ze dieva a jiné rostl. biomasy, autorizované mé-
feni emisi amoniaku a dalSich plynti ze zeméd¢lské Cin-
nosti, granulator prstencovy GP 300, davkovaci zafi-
zeni kapalnych biotechnologickych ptipravki Dosi
PLUS), Ceské Budgjovice, 25. — 31.8.2005;

- Mistrovstvi svéta v orb& 2005, stanek MZe, prezentace
tistavu — 3 postery (2 k orb&, 1 VUZT), Praha- Suchdol
16.—17.2005.

Kontakt: Ing. Zdenék Abrham, CSc.
Ing. Radmila Kabelkova
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crops (miscantus, reed cannary grass, knotweed,
Jerusalem artichoke, energy sorrel).

- Receipt, treatment and storage of food grain crops.
The proceedings of seminar RIAEng, Ministry of
Agriculture, Rosténice, stock-company (15.9.2005
Slavkov at Brno).

- Trendsin research and development of machines
and technology in viticulture. Proceedings of the
international seminar (Lednice, 22.9.2005).

- Agricultural engineering and biomass 2005. Pro-
ceedings of seminar (Prague, 22.11.2005).

- List of norms in electronic form:

- Investment and operational costs of machines (pur-
chase price, variable and total operational costs, per-
formance, fuel consumption, annual utilization)

- Recommended machine sets for individual operati-
ons of crop production and their technical and eco-
nomical parameters (performance, fuel consumpti-
on, variable and fixed costs)

- Economics of main food and non-food crops
growing.

The printed results of the consultancy activity of the
RIAEng are available for a need of workers of the Coordi-
nation centre for consultancy at UZPI Prague. On request
available also are for other persons interested (private con-

sultancy subjects, agricultural professional public etc.)

In electronic form the results are available at internet page
of VUZT (RIAEng) http://www.vuzt.cz. With the selected
results of the research project solution is possible to ac-
quire in Annual Report on activity also available at menti-
oned web page.

The Research Institute of Agricultural Engineering has

presented results of its work at some specialized exhibiti-
ons in the Czech Republic:
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- Energy savings and renewable resources 2005, accom-
panying 7th exhibition Roofs Prague 2005, stand of
Energy Centre C. Budgjovice (problems of composite
biofuels), Prague-HoleSovice, 27. — 29.1.2005;

- Exhibition Zem¢ Zivitelka 2005, stand of the Ministry
of Agriculture of the Czech Republic (heating wood
pellets and from other crop biomass, authorized mea-
suring of ammonia and other gases emissions from ag-
ricultural activity, ring granulator DosiPLUS), Ceské
Budgjovice, 25. — 31.8.2005;

- 52"World Ploughing Championship 2005, stand of the
Ministry of Agriculture of the Czech Republic, presen-
tation of VUZT (RIAEng)— 3 posters (2 for ploughing,
1 RIAEng activity), Prague-Suchdol, 16. — 17.2005.


http://www.vuzt.cz
http://www.vuzt.cz

MEZINARODNI SPOLUPRACE
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INTERNATIONAL COOPERATION

Hlavni dliraz v mezinarodni spolupraci Vyzkumného
ustavu zeméd¢€lské techniky se klade na prezentaci vysled-
kd vyzkumu na mezinarodnich konferencich a seminaftich,
na nichz vyzkumni pracovnici VUZT piednesli referaty a
predstavili postery:

- Meeting EAPR — Basque Institute for Agriculture, Re-
search and Development, Bilbao, Spanélsko

- Internationalen Tagung ,.Bau, Technik und Umwelt in
der Landwirtschaftlichen Nutztierhaltung®, Brauns-
chweig, Némecko

- Mezinarodni seminaf ,,Problematika sniZovani emisi
amoniaku v zemé&dé&lstvi«, Starovo, Slovensko

- European Pellets Conference, Wels, Rakousko

- Mezinarodni konference ,,Physiological and Technical
Aspects of Machine Milking®, VUVZ Nitra, Slo-
vensko

- Workshop ,,Sachsisch - tschechischer Erfahrunganst-
ansch zu Anbau und Verarbeitung von Naturfasern an*,
Lengenfeld, Némecko

- Zasedani expertni skupiny pro Inventarizaci skleniko-
vych plynid v zeméd¢lstvi ve stfedni a vychodni Evro-
p¢, Ispra, Italy

- Mezinarodni konference 12. C.A.R.M.E.N. — Forum
»Strom und Warme von Acker®, Straubing, Némecko

- 5th European Conference on Precision Agriculture —
5ECPA, Uppsala, Svédsko

- Mezinarodni konference ,, Environmentalne inZenier-
stvo a manazerstvo EiaM 2005, SF TU Kosice, Slo-
vensko

- Mezinarodni védecka konference ,,Trendy vo vyzku-
me a vyvoji pol nohospodarskych strojov a technoldgii
v ekosysteme kulturnej krajiny*, Dudince, Slovensko

- Mezinarodni seminaf ,,Biologické pohonné hmoty*,
AEA Viden, Rakousko

- Mezinarodni védecky seminaf ,,Uplatnenie zasad inte-
grovanej prevencie spravnej pol'nohospodarskej praxe
v chovech hospodarskych zvierat®, SPU, Nitra, Sloven-
sko

- 4th Agricultural Engineering Conference of Central and
East European Countries®, VIESCH Moskva, Rusko

- Oth International Conference on Agrophysics — Envi-
ronment and Safety, Lublin, Polsko

- International Congress and Trade Show and Field De-
monstration Potato 2005, Emmerold, Nizozemi

- 11.Internationalen Fachtagung ,,Energetische Nutzung
nachwachsender Rohstoffe, TU Freiberg, Némecko

- Conference on ,,Fuels of the Future 2005, Berlin, Né-
mecko

- Seminaf ,,.Den ekologického spracovania exkremen-
tov zo Zivo&isnej vyroby*, Starovo, Slovensko

V uplynulém roce se uskutecnilo rovnéz nékolik od-
bornych exkursi a studijnich cest, z nichZ vybirame nékte-
ré. Exkurse do nové provozovny na zpracovani biologicky
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The main accent in the international cooperation of the
Research Institute of Agricultural Engineering (RIAEng)
is put on the research results presentation of the internatio-
nal conferences and seminars, where RIAEng scientists have
delivered their lectures and exhibited the posters:

- Meeting EAPR — Basque Institute for Agriculture, Re-
search and Development, Bilbao, Spain

- Internationalen Tagung ,,Bau, Technik und Umwelt in
der Landwirtschaftlichen Nutztierhaltung®, Brauns-
chweig, Germany

- International seminar ,,Problems of ammonia emisi-
ons reduction in agriculture®, Stirovo, Slovakia

- European Pellets Conference, Wels, Austria

- International conference ,,Physiological and Technical
Aspects of Machine Milking“. VUVZ Nitra, Slovakia

- Workshop ,,Sachsisch-tschechischer Erfahrunganstan
sch zu Anbauund Verarbeitung von Naturfasern an®,
Lengenfeld, Germany

- Workshop on inventories and projections of GHG and
NH, emissions from agriculture in Central and Eastern
Europe, Ispra, Italy

- International conference 12. C.A.R.M.E.N. — Forum
»-Strom und Wérme von Acker®, Straubing, Germany

- 5th European Conference on Precision Agriculture —
SECPA, Uppsala, Sweden

- International conference,,Environmental engineering
and managering EiaM 2005, SF TU Kosice, Slovakia

- International scientific conference ,, Trends in research
and development of agricultural machines and techno-
logies in the cultural landscape eco-system*, Dudince,
Slovakia

- International seminar ,,Biological fuels“, AEA Vienna,
Austria

- International scientific seminar ,,Application of princi-
ples of integrated prevention of correct agricultural prac-
tice in livestock breeding®, SPU, Nitra, Slovakia

- 4th Agricultural Engineering Conference of Central and
East European Countries, VIESCH Moscow, Russia

- 9th International Conference on Agrophysics — Envi-
ronment and Safety, Lublin, Poland

- International Congress and Trade Show and Field De-
monstration Potato 2005, Emmerold, The Netherlands

- 11. Internationalen Fachtagung , [Energetische Nutzung
nachwachsender Rohstoffe”, TU Freiberg, Germany

- Conference on ,,Fuels of the Future 2005, Berlin, Ger-
many

- Seminar ,,Day of ecological processing of excrements
in livestock®, Starovo, Slovakia

In the past year also some specialized excursions and
study trips were realized of which we present the most im-
portant. The excursion in the new plant for processing of
biologically degradable municipal waste (BRKO) in Alte-
no in Germany has enabled to acquire with a project, in-



rozlozitelnych komunalnich odpadd (BRKO) v Alteno
v Némecku umoznila seznameni s projektem, investici, fe-
Senim stavebnich objektti a provozem celého zatizeni, kte-
ré zpracovava 80 000 tun komunalniho odpadu s pfevahou
biologickych substratti ro¢ne.

Pfinosna byla rovnéz navstéva némecké bioplynové stani-
ce FOKO Biogasanlage — Hiltpoltstein pro zpracovani 6
000 t BRKO, 8000 m* komunalnich vod a kejdy, 20 000 t
energetickych plodin o susin€ 30 % (silazni kukufice). Pro
uvedenou oblast byla oteviena rovnéz kompostarna pro
zpracovani odpadu z obci aerobnim zptisobem, takze obé
zafizeni pracuji spolecné.

Zajimava pro ob¢ strany byla ucast na sasko-ceském
seminafi a vymeén¢ zkusenosti v oblasti péstovani a zpra-
covani Inu a konopi s pozadavkem na navrh spole¢ného
vyzkumné —vyvojového ukolu technologie péstovani, skliz-
né a faremniho zpracovani konopi.

Pro Moldavskou narodni agenturu pro rozvoj venkova
v oblasti environmentalniho inzenyrstvi a vyuzivani obno-
vitelnych zdroji energie se ve spolupraci s Institutem tro-
pti a subtropti CZU v Kisinévé konalo koleni pro porad-
ce. Této prednaskové akce se zucastnil 1 pracovnik VUZT.
Uskutecnilo se 8 celodennich seminait a byly prezentova-
ny v CR pouzivané technologie v oblasti ochrany vody,
ochrany ovzdusi a vyuzivani obnovitelnych zdroju ener-
gie.

Projekt 6. RP EU SOWAP (Soil and Water Protection)
— protierozni opatieni pfi hospodafeni na piidé se uskutec-
fiuje pod koordinaci Catholic University of Leuven Bel-
gie.
V ramci projektu byla na jate 2005 pIné zprovoznéna vy-
zkumna baze v ZD Klapy. Na svazitém pozemku je veden
polni pokus se tfemi variantami zpracovani pady. Na po-
kusné lokalité jsou vybudovana zachytna zatizeni pro po-
vrchovy odtok srazkové vody a pro sediment zeminy
s automatickou registraci hladiny vody v nadrzich a zazna-
mem meteorologickych prvki. V pribéhu vegetadni sezo-
ny se uskutecnovaly odbéry piidnich vzorki a dalsi ¢innos-
ti podle metodiky projektu SOWAP. Resitel projektu se
zucastnil jednani mezinarodniho fesitelského tymu a pol-
nich dnti v Mad’arsku a v Anglii.

Dvoustranna spoluprace

Dvoustranna spoluprace probihala v ramci MSMT pro-
gramu KONTAKT - projekt s némeckym partnerem :

1/ 04 SniZeni plynnych emisi z chovu skotu (ATB Bor-
nim — VUZT)

Reseni projektu zapocalo v roce 2005 a potrvé dva roky.
Projekt je orientovan na monitorovani sklenikovych ply-
nt, amoniaku a zapachu vznikajicich pfi chovu skotu s cilem
vytipovani a ovéteni takovych technologii chovu, které
povedou ke snizeni sledovanych zatézovych faktorti pro
zivotni prostiedi a soucasné budou vhodné pro praktické
nasazeni v zeméd¢lské praxi. Soucasné budou stanoveny
emisni faktory pro jednotlivé kategorie skotu, které jeste
nejsou podrobné& rozpracovany v legislativé CR ani
v legislativé stat EU. K méfeni budou vyuzita unikatni
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vestment, building facilities solution and whole plant run-
ning, processing 80 000tons/year of municipal waste with
predominance of biological substratum. Useful also was
the visit of the German biogas station FOKO — Hiltpolt-
stein for processing of 6 000 tons of BRKO, 8 000 m* of
municipal water and slurry, 20 000 tons of energy crops
with dry matter content of 30 % (silage maize). For the
mentioned territory also was open the composting plant
for processing of municipal waste through the aerobic way;,
thus both the facilities work together.

Interesting for the both parties was the participation in
the Saxonia-Czech seminar and experience exchange in the
field of growing and processing of the flax with demand
for proposal of common research development task of
growing, harvest and farm flax processing technology.

For the Moldavian national agency for countryside de-
velopment in the field of environmental engineering and
utilization of energy renewable resources was realized the
advisers training in Kisinew in cooperation with the Insti-
tute of the tropic and subtropic of the Czech Agricultural
University Prague. In this lecture action took part 1 resear-
cher of the RIAEng. Further were performed 8 whole day
seminars and presented were the utilized technology in the
field of water resources protection, air protection and energy
renewable resources application.

Theprged 6th Framenork FrogranBUSOWAP (Soil
and Water Protection) — anti-erosion measure for farming
on land is realized under coordination of the Catholic Uni-
versity of Leuven, Belgium. In this project framework was
in Spring 2005 completely put in operation the research
basis in cooperation farm Klapy. The field trial is carried-
out on the sloped plot with three variants of soil cultivati-
on. At the experimental locality are built the retention faci-
lities for surface rainfall water run off and for land sedi-
ment with automatic registration of water level in contai-
ners and with record of the meteorological elements. Wi-
thin the vegetation season there were performed the land
sampling and other activities in accordance with the pro-
ject SOWAP. The project applicant took part in the inter-
national team meetings and in field days in Hungary and
England.

Bilateral cooperation

The bilateral cooperation was realized in the framework
of MSMT of the programme KONTAKT, i.e. 1 project with
German partner:

1/ 04 Reduction of gaseous emissions (ATB Bornim —
VUZT Prague)

The project solution has begun in 2005 and will last 2
years. The project is oriented to monitoring of the green-
house gases, ammonia and odour generating in the lives-
tock breeding with aim to select and verify such technolo-
gies which would led to reduction of monitored burden fac-
tors for environment and at the some time they will be su-
itable for practical performance in agricultural practice.
Also will be determined the emission factors for single ca-
tegories of cattle, which are not so far worked-up in details
in CR legislation and EU states either. For measuring will
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pristrojova a laboratorni vybaveni obou spolupracujicich
pracovist.

V prvnim roce byla prace zameéiena na modelovani za-
vislosti emisnich a zapachovych vleéek z vydechovych
komini staji na jejich vySce nad sttechou a na konfiguraci
okolnich terénnich prekazek. Byla provedena prvni méte-
ni v pokusné staji chovu dojnic s fizenou klimatizaci a na
skladkach chlévské mrvy. Cilem modelovani vyse uvede-
né zavislosti bylo nalezeni konfigurace vydechl nad stie-
chou objektti a terénnich tvart (vysadba stromu, terénni
valy), které zabezpeci co nejrychlejsi rozptyleni emisi do
ovzdusi a jejich nasmérovani dostateéné vysoko nad pied-
pokladanou zastavbu. K modelovani byl vyuzit vétrny tu-
nel na pracovisti ATB- Potsdam. Pouzité modely staji byly
v métitku 1:250. Do vydechlt modelu st4ji byl vhanén me-
tan v koncentraci 500 ppm. Tunelem byl prohanén ventila-
tory vzduch s konstantni rychlosti proudéni. V tunelu bylo
pfed modelem zajisténo laminarni proudéni vodorovné
umisténymi vostinami. Koncentrace metanu, odchazejici-
ho do ovzdusi z vydech, byla v celém prifezu tunelu mé-
fena pomoci katalytického snimace s vysokou piesnosti a
vysokou rychlosti odezvy. Pohyb snimace v prufezu tune-
Iu byl na zakladé tidiciho programu ovladan krokovymi
motory. Na zakladé vysledkl z modelovani byly v pribéhu
prosince vytipovany staje pro chov skotu, kde budou pro-
vedena méfeni emisi zatéZovych plyni a zapachu v realnych
podminkach v piistim roce jak v SRN tak v Ceské republi-
ce.

Dalsi ¢asti pokusu bylo méfeni a stanoveni vlivu doby
aktivity na emise zatézovych plynt. Pokus byl realizovan
v klimatizované staji chovu dojnic VUZV Uhiinéves. V
pokusné hale nastaven delsi svételny rezim nez v kontrolni
hale, kde doba osvétleni odpovidala pfirozenému venkov-
nimu osvétleni. Méfeni koncentrace sledovanych plynt bylo
provedeno plynovym analyzatorem INNOVA 1312, vyu-
zivajicim infradervenou optoakustickou metodu. Teplota
vzdusniny i jeji relativni vlhkost byla kontinualné métena
a zaznamenavana registracnim ptistroem COMMETER
L3120. Hodnoty tlaku vzduchu byly kontinualné méteny a
zaznamenavany pristroem COMMETER D4141. Méteni
vzduchotechnickych parametrii bylo provedeno anemome-
trem - ptistrojem TESTO 445. ZvySeni emise obou plynd
fyziologickych procesii zvifat. Mérna vyrobni emise CH,
a H,S se zménila pouze nepatrné. Oba plyny se uvoliiuji
v pievazné mite z chlévské mrvy na podlaze haly a jejich
produkce je ovlivnéna zménou délky aktivity zvifat mini-
malng.

Dohody o védecko-technické spolupraci
Dohoda o piimé védecko-technické spolupraci mezi VIE-
SCH Moskva a VUZT Praha v oblasti zem&dglské energe-
tiky na obdobi r. 2005 — 2009
V roce 2005 byla spoluprace zaméiena na problematiku:
- zdokonalovani stavajicich a tvorbu novych techno-
logii v zemé&d¢lstvi s vyuzitim obnovitelnych zdro-
juenergie — ziskavani motorovych palivz vhodné
biomasy a odpadli — metoda rychlé pyrolyzy;
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be used the unique apparatus and laboratory equipment of
the both cooperating organizations.

In the first years the work was focused in modelling of
emission and odour factors from stable ventilation chim-
neys dependence on their height above the roof and on con-
figuration of ambient terrain barriers. The first measuring
was performed in the experimental stable of dairy cows
with controlled air-conditioning and farmyard manure lan-
dfill. The scope of modelling of the above mentioned de-
pendence was to find the exhalation slots above the roof
and terrain irregularity (trees, terrain waves) what would
assure as fact as possible emissions dispersion into atmos-
phere and their orientation in the sufficient height above
the assumed built-up area. For modelling was used in the
wind tunnel of the ATB Potsdam — Bornim. The utilized
models were realized in scale 1: 250. Into the exhalation
slots of the stable model was blown methane in concentra-
tion of 500 ppm. Through the tunnel was passing air by
means of ventilators with a constant flow speed. In the tun-
nel was assured the laminar flow before the model through
the horizontal honeycomb. The methane concentration dis-
charged into atmosphere from the exhalation slots was
measured within the whole tunnel cross-section by means
of the catalyst scanner with a high accuracy and response
speed. The scanner motion in the tunnel cross-section was
controlled with the walking motors on the basis of the con-
trolling program. On the basis of the modelling results the
stables for livestock breeding were selected for performing
of the burden gases and odour emissions measuring under
real conditions in the next year in Germany and the Czech
Republic.

Other part of experiment was measuring and determina-
tion of activity time effect on the burden gases emissions.
The experiment was implemented in the air-conditioned
stable for dairy cows in VUZV Uhtinéves. In the experi-
mental hall was set-up longer high light regime as compa-
red with the control hall where the lighting time corresponds
with the natural outdoor lighting. The monitored gases con-
centration measurement was carried-out with the gas ana-
lyzer INNOVA 1312, utilizing the infra-red opto-acustics
method. The air layer temperature and its relative humidity
was continually measured and recorded with the registrati-
on apparatus COMMETER L3120. The air pressure valu-
es were continually measured and recorded with the regis-
tration apparatus COMMETER D4141. The air-conditio-
ning parameters measuring were carried-out with the ane-
mometer TESTO 445. The both gases emissions increa-
sing were caused by longer time of the motion activity and
other physiological processes of animals. The specific pro-
duction CH, and H S emissions have changed only slight-
ly. The both gases are realized mostly from the farmyard
manure on the hall floor and their production is affected
with the animals activity duration change in minimum rate.

Agreements on scientific and technical co-operation
Agreement on direct scientific and technical co-operati-

on between VIESCH Moscow and VUZT Prague in the

field of agricultural energy for period of 2005 — 2009



- prezentace spoleéného ¢lanku na 4th Agricultural
Engineering Conference of Central and East Euro-
pean Countries, Moskva, 11. —14.5.2005

Smlouva o védecko-technické spolupraci mezi Agrarni
univerzitou v Kyjevé a VUZT Praha tykajici se strojii a
zafizeni pro realizaci energeticky uspornych technologii
v rostlinné vyrob¢, problematiky technické aplikace pro-
cesti biokonverze organického materialu a alternativni ener-
getiky v zemédélstvi.

V ramci prezentace dil¢ich vysledkt byly v roce 2005
publikovany ptispévky na konferenci v Moskveé a ve vé-
deckém casopise ,,Journal of research and applications in
agricultural engineering*.

Smlouva o védecko-technické spolupraci mezi Myko-
laiv State Agrarian University, Faculty of Farm Mechani-
zation a VUZT Praha zamé&Fena na vyvoj technologickych
procest biokonverze organické hmoty a alternativni ener-
getika v zemédélstvi.

V roce 2005 byly publikovany prace VUZT ve sborniku
Mikolajevské univerzity a prace Mikolajevské univerzity
ve VUZT.

Mnohostranna spoluprace:

Spoluprace v navaznosti na feseni projektu ALTENER
XVI1/4.1030/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 Foérde-
rung von Ol- und Proteinpflanzen (UFOP), initially Bonn,
later-on 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 (VUZT), Prague, Czech Repub-
lic

V roce 2005 bylo pfedmétem spoluprace:

- ptiprava podkladi do akéniho planu pro biomasu —

biopaliva pro dopravu;

- realizace mezinarodniho seminaie Biogenni pohon-

né hmoty, VUZT, prosinec 2005.

V roce 2005 se konaly tyto mezinarodni seminaie a kon-
ference organizované VUZT nebo ve spolupraci Gstavu
s dalsimi institucemi:

Zemédelska technika a biomasa 2005 (22.11.2005, aula
VURV Praha);

Biogenni pohonné hmoty — Biogenic fuel for transport
(15.12.2005, aula VURV Praha);

Biopaliva (23. 11. 2005, VAU Praha);

Wuziti biopaliv (13. 11. 2005, Kulturni diim Lada Olo-
mouc);

Biologicky rozloZitelné odpady, jejich zpracovani a vyuzi-
ti v zemédelské a komundalni praxi (19.-20.5.2005, Namest
nad Oslavou);

Trendy ve vyzkumu a vyvoji strojit a technologii ve vino-
hradnictvi, Workshop 2005 —mezindrodni pracovni setka-
ni (22. 9. 2005, ZF MZLU Lednice);

Technologies and control engineering in management of
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In 2005 the focused in problems of:

- Improvement of existing and creation of new tech-
nologies in agriculture using energy renewable re-
sources — composition of motor fuels from suitable
biomass and waste — method of rapid pyrolysis;

- Presentation of common article at the 4th Agricul-
tural Engineering Conference of Central and East
European Countries, Moscow, 11. —14.5.2005.

Agreement on scientific and technical co-operation
between Agricultural University in Kiev and VUZT Pra-
gue concerning machines and devices development for re-
alization of energy saving technologies in crop production,
problems on technical application of bio-conversion pro-
cesses of organic material and alternative energy in agri-
culture.

In the framework ofthe partial results presentation the-
re were in 2005 published contributions at the conference
in Moscow and in scientific magazine ,,Journal of research
and applications in agricultural engineering*.

Contract on scientific-technical cooperation between

Mykolaiv State Agrarian University, Faculty of Farm Me-
chanization and RIAEng Prague focused in development
of technological processes of the organic matter bio - con-
version and alternative energy in agriculture.
In 2005 were published work of the RIAEng scientists con-
tributions were published in the proceedings of the Myko-
laiv University and contributions of the Mykolaiv univer-
sity scientists in the RIAEng Prague proceedings.

Multi-lateral cooperation
Cooperation in connection with the project ALTENER
XVI1/4.1030/Z/99-386: Biodiesel Courier International —
A Union-Wide News Network with participation of the fol-
lowing experts:
Mr. Werner Korbitz, chairman of the Austrian Biofuels In-
stitute (ABI), Vienna, Austria, Mr. Dieter Bockey, assistant
director of Union zur Férderung von Ol- und Proteinpflan-
zen (UFOP), 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 (VUZT), Prague, Czech Repub-
lic.
In 2005 the subject of co-operation was:
- preparation of the basic materials for action plan of
biomass — biofuels for transport;
- implementation of the international seminar ,, Bio
genic fuels”, RIAEng, December 2005.

In 2005 were realized the following international semi-
nars and conferences organized with RIAEng or in coope-
ration with other institutions:

Agricultural engineering and biomass 2005 (22.11.2005,
Assembly hall of RICP Prague

Biogenic fuel for transport (15.12.2005, Assembly hall of
RICP Prague);

Biofuels (23. 11. 2005, VAU Prague),

Biofuels utilization (13. 11. 2005, The house of culture,
Lada Olomouc);

104



production systems. 2nd International conference (22. 9.
2005, CZU Praha).

Do vy¢tu odbornych aktivit ustavu patii i i¢ast vyzkum-

nych pracovnikit VUZT na odbornych vystavach a veletr-
zich v zahraniéi:
Agromek 2005, Herning, Dansko, IFAT — Evropsky vele-
trh odpadového hospodarstvi a technologii, Mnichov, N¢-
mecko, veletrh AGROTECHNIKA 2005 — Hannover, N¢-
mecko, POLLUTEC 2005, Pafiz, Francie.

Kontakt: Ing. Radmila Kabelkova

PUBLIKACE / PUBLICATIONS

ABRHAM, Z., BURG, P., ZEMANEK, P.: Ekonomicka
efektivita nasazeni hloubkovych kypticl. [Economic effe-
ctiveness of deep cultivators]. In ZEMANEK, P, BURG,
P, ABRHAM, Z., KOVAROVA, M. (ed.): Trendy ve vy-
zkumu a vyvoji strojit a technologii ve vinohradnictvi :
Shornik referdtii z mezindrodniho semindre Ustavu zahrad-
nické techniky — MZLU v Brné a VUZT, Lednice 22.9.2005.
Praha : VUZT, 2005, s. 35-41. ISBN 80-86884-05-8

ABRHAM, Z., KAVKA, M., KROULIK, M.: Informa-
tion technologies for production management in agricultu-
ral enterprise. In KAVKA, M. (ed.): Information technolo-
gies and control engineering in management of producti-
on systems . Book of Abstracts of the 2nd International
scientific conference, 20.—22.9.2005. Praha : Ceska zemé-
délska univerzita, 2005, p. 1. ISBN 80-213-1358-7

ABRHAM, Z., KOVAROVA, M., ZAK, V.: Trvalé travni
porosty v ekosystému kulturni krajiny. [Perennial grass
stands in the cultural Landscape Eco-system]. In Trendy vo
vyskume a vyvoji polnohospodarskych strojov a technolo-
gii v ekosystéme kulturnej krajiny : Zbornik anotdcii
z medzindarodnej vedeckej konferencie, Dudince 2.-
3.6.2005. Nitra : SPU, 2005, s. 1-2. ISBN 80-8069-522-9

ABRHAM, Z., KOVAROVA, M.: Ekonomika biomasy
z travnich porostll. [Economy of biomass from gramine-
ous stands]. In Zemedélska technika a biomasa 2005 : Sbor-
nik predndsek ze semindie VUZT & MZe CR 22.11.2005.
Praha : VUZT, 2005, &. 4, s. 66-70. ISBN 80-86884-07-4.
Dostupné také: Agromagazin, 2005, ro€. 6, ¢. 12, s. 16-19

ALTMANN, V., PLIVA, P.: V{pocet velikostnich para-
metrd kompostaren na zpevnénych plochach. [The size
parameter calculation of compost plants localized on com-
pacted areas]. In Trendy vo vyskume a vyvoji polnohospo-
darskych strojov a technologii v ekosystéme kultirnej kra-
Jjiny : Zbornik prednasok z medzinarodnej vedeckej konfe-
rencie SPU v Nitre - Katedra strojov a vyrobnych systé-
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Biologically degradable waste, their processing and utili-
zation in agricultural and municipal practice (19. -
20.5.2005, Namest nad Oslavou),

Trends in research and development of machines and tech-
nologies in viticulture, Workshop 2005 — International
meeting (22. 9. 2005, ZF MZLU Lednice),

Technologies and control engineering in management of
production systems. 2" International conference (22. 9.
2005, CZU Prague).

In the list of specialized activities of the RIAEng also

belongs participation of its researchers in professional ex-
hibitions and fairs abroad:
Agromek 2005, Herning, Denmark; IFAT — European fair
of waste management and technologies, Munich, Germa-
ny; fair AGROTECHNIKA 2005 — Hannover, Germany;
POLLUTEC 2005, Paris, France.

mov, SAPV — Odbor polnohospodarskej techniky, vystav-
by a energetiky, Zdruzenie agropodnikatelov Slovenska,
Dudince 2.-3.6.2005 [CD-ROM]. Nitra : Slovenska pol-
nohospodarska univerzita, 2005, s. 1-6. ISBN 80-8069-
523-7

ANDERT, D., FRYDRYCH, J., JUCHELKOVA, D.:
Energetické vyuziti trav. [Grass energy utilization]. In Ze-
meédelska technika a biomasa 2005 : Sbornik prednasek ze
seminaie VUZT & MZe CR 22.11.2005. Praha : VUZT,
2005, ¢. 4,s. 110-115. ISBN 80-86884-07-4. Dostupné také:
Agromagazin, 2005, ro€. 6, €. 12, 2005, s. 24-28

ANDERT, D., HUTLA, P., KARA, J., ANDERTOVA,
J.: Herstellung und Verbrennung von Biomasse — Pellets in
der Tschechischen Republic. In /7 Internationalen Fach-
tagung, Energetische Nutzung Nachwachsender Rohstof-
fe, Freiberg, 8.-9.9.2005. Freiberg, TU Bergakademie Frei-
berg, 2005, p. 133-136

ANDERTOVA, J., HAVRDA, J., ANDERT, D.: Rheo-
logical behavior of composite ceramic pastes-extrudate
microstructure relationship. In Programm & Abstrakt p.,
AERC 2005, April 21-23, Grenoble-France 2005. Greno-
ble, AERC France, 2005, p. 256-257

ANDERTOVA, J., HAVRDA, J., SEDLACEK, R., AN-
DERT, D.: Effect of surface treatment on mechanical pro-
perties of zirconia ceramic material. In IX Conference &
Exhibition of the ECERS, 19-23.6.2005, Portoroz. Slove-
nia, Ljubjana, CERS, 2005, p. 137-138

ANDERTOVA, J., SIMEK, R., HAVRDA, J., ANDERT,
D.: Model of convective membrane drying A1203 gel la-
yers. In IX Conference & Exhibition of the ECERS, 19.-
23.6.2005, Portoroz. Slovenia, Ljubjana, CERS, 2005, p.
192-193

BARTOLOMEIJEV, A..: Jak optimalné vyfesit manipula-
ci. Nové se vyzaduje logisticky pristup. [How to solve han-
dling optimally. New considered logistics attitude]. Zemeé-
délec, 2005, ro¢. 13, €. 10,s. 9, s. 11



BARTOLOMEIEYV, A.: Ridi¢ské priikazy a souvisejici
predpisy. [ Driving licence and related regulations]. Mecha-
nizace zemédélstvi, 2005, ro€. 54, €. 6, s. 62-64

CESPIVA, M., JELINEK, A., DEDINA, M.: Reduction
of ammonia concentration in stables of intensive farm ani-
mals breeding using biotechnological agents. [Snizeni kon-
centrace amoniaku ve stajich chovu hospodarskych zvirat
vyuzitim biotechnologickych ptipravki]. In Review of Cur-
rent Problems in Agrophysics, 28.-31.8.2005. Lublin (Pol-
sko) : Institute of Agrophysics of the Polish Academy of
Science, Centre of Excellence for Applied Physics in Sustai-
nable Agriculture AGROPHYSICS, 2005, p. 393-398.
ISBN 83-89969-15-7

DEDINA, M., JELINEK, A.: Poznatky ze zavadéni za-
kona o integrované prevenci a omezeni znecisténi a ,,sprav-
né zemédélské praxe v CR“ — uplatnéni téchto poznatki
na Slovensku. [Experiences with implementation of the law
concerning the integrated pollution prevention and control
(IPPC) and ,,code of good agriculture practice® in the Czech
republic — utilization of these experiences under Slovak
conditions]. In Uplatnenie zdsad integrovanej prevencie
,,Spravnej polnohospodarskej praxe v chovoch hospoddar-
skych zvierat* : Zbornik prednasok z mezinarodneho ve-
deckého semindra v Nitre 26.5.2005. Nitra : SPU, Mecha-
nizac¢na fakulta, Katedra mechanizacie Zivoc¢i$nej a potra-
vinarskej vyroby, 2005, s. 3-8. ISBN 80-8069-521-0

FER, J., MAYER, V.: New method of potato pre-germi-
nation and planting. In /6th Triennial Conference of the
EAPR Bilbao, Basque Country - Abstracts of the Papers
and Posters, 17.7.-22.7.2005. Eusko jaurlaritza Gobierno
Vasco, 2005, p. 533-536. NEIKER Vitoria- Gasteiz, Bil-
bao (Spanélsko). BI-1.687-05

FER, J.: Vyvoj skliziiové technologie. [Harvest techno-
logy development]. Farmar, 2005, roc¢. 11, €. 8, s. 56-58

FRYDRYCH, J., ADNDERT, D., KARA, J., JUCHEL-
KOVA, D.: Travy jako obnovitelny zdroj energie. [Gras-
ses as energy renewable resource]. Uroda, 2005, ro¢. 54,
¢ 11,s.37-39

FRYDRYCH, J., ANDERT, D., KARA, J., JUCHELKO-
VA, D.: Vyzkum a vyuZiti energetickych trav. [Research
and utilization of energy grasses]. In Zemédelska technika
a biomasa 2005 : Sbornik predndsek ze semindre VUZT &
MZe CR 22.11.2005. Praha : VUZT, 2005, &. 4, s. 51-54.
ISBN 80-86884-07-4

HAMPL, A., MALATAK, I., JEVIC, P.: Energetické
zpracovani Cistirenskych kalt. [Energy processing of se-
wage water]. In Medzindrodna Studentska vedecka konfe-
rencia, Nitra, 6.—7.4.2005. Nitra : Slovenska pol'nohospo-
darska univerzita, 2005, s. 124 —129. ISBN 80-8069-499-
0 [CD-ROM]

HEJDUK, S., FRYDRYCH, J., ANDERT, D., KARA,
J., JUCHELKOVA, D.: Nové poznatky vyzkumu energe-
tickych trav. [New knowledge on energy grass research].
In Travnikarska rocenka 2005. Olomouc : Bastan Petr Ing.
- Hanacka reklamni, 2005, s. 93-97. ISBN 80-903275-2-4

HOLUBOVA, V., SYROVY, O.: Senéni sbéraci navés
versus samojizdna sbéraci fezacka. [Haylage pick-up trai-
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Piednasky (prispévky nepublikované)
Postery Lectures (non-published) — Posters

ABRHAM, Z.: Information technologies and control
engineering in management of production systems. 2nd In-
ternational scientific conference, 20 - 22 September 2005
(poster). Ceska zemédélska univerzita Praha, 20. -
22.9.2005

ANDERT, D., KARA, J., ANDERTOVA, I.: Erfahrun-
gen mit Verbrennung von Heupellets (poster). Word Sus-
tainable Energy Days 2005, O. O. Energiesparverband,
Wels, Rakousko 2. - 3.3.2005

ANDERT, D.: Fytopaliva — dotace, ekonomika kogene-
race (prednaska). Biopaliva, seminat VUZT a UZPI. Pra-
ha, Veterinarni a asanaéni Gstav, 23.11.2005

ANDERT, D.: Fytopaliva— dotace, ekonomika, kogene-
race (ptednaska). Vyuziti biopaliv, seminai VUZT a UZPL.
Kulturni dam Lada v Olomouci, 30.11.2005

ANDERTOVA, J., HAVRDA, J., ANDERT, D.: Rheo-
logical behavior of composite ceramic pastes-extrudate
microstructure relationship (poster). AERC 2005, April 21-
23, Grenoble-France 21.-23.4.2005

ANDERTOVA, J., HAVRDA, J., SEDLACEK, R., AN-
DERT, D.: Effect of surface treatment on mechanical pro-
perties of zirconia ceramic material (poster). IX Confe-
rence & Exhibition of the ECERS, 19 - 23.6. 2005, Porto-
roz, Slovenia

ANDERTOVA, J., SIMEK, R., HAVRDA, J., ANDERT,
D.: Model of convective membrane drying AI203 gel la-
yers (poster). IX Conference & Exhibition of the ECERS,
19 -23.6.2005, Portoroz, Slovenia
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DEDINA, M.: Activity data prediction for the years 2003-
2012 in the Czech Republic (ptednéaska). Workshop on in-
ventories and projections of GHG and NH, emissions from
agriculture in Central and Eastern Europe. The Institute
for Environment and Sustainability. Ispra, Italy, 23.6.2005

DEDINA, M.: Verification of some additives usable for
reducing of ammonia emissions in the livestock breeding
in the Czech republic. Convention on long-range Trans -
boundary air pollution. Expert group on ammonia abate-
ment (ptfednéaska). Torrecaballeros — Segovia, Spain,
13.4.2005

DEDINA, M.: Zdsady spravné zemédélské praxe
z pohledu zdakona ¢. 76/2002 Sb. o integrované prevenci
(pfednaska). Odborny seminat Zasady zemédélské praxe.
Zemédélska a ekologicka regionalni agentura, Jihla-
va,10.11.2005

FER, J., MAYER, V.: Improvement of early potatoes pre-
germination and their planting. (poster). 16th Triennial
Conference of the EAPR Bilbao, Basque Country, Spanél-
sko, 17. —22.7. July 2005

HULA, J.: Examples of very efficient agrotechnical ero-
sion control measures for the Czech republic (poster).
SOWAP, Harper Adams University, Telford, Anglie 7. —
11.11.2005

HULA, J.: Minimalizacni a piidoochranné technologie
zpracovani pudy a zakladani porostit plodin (poster).
MZeCR - Mistrovstvi v orb& 2005, Praha — Suchdol, 16. -
17.9.2005

HUTLA, P.: Energetické plodiny (ptednéska). Biopali-
va, seminaf VUZT a UZPL. Veterinarni a asanaéni ustav,
Praha, 23.11.2005

HUTLA, P.: Energetické plodiny (pfednaska). Vyuziti
biopaliv, seminai VUZT a UZPI. Kulturni diim Lada, Olo-
mouc, 30.11.2005

JELINEK, A., DEDINA, M., PLIVA, P.: BAT technolo-
gie v zemédelske prvovyrobe (prednéaska). Odborny semi-
nar ,,Den ekologického spracovania exkrementov zo zivo-
¢isnej vyroby™. Agrovaria, s.r.o., Dedina Mladeze, Sloven-
sko, 24.10.2005

JELINEK, A., DEDINA, M.: Integrovana prevence a
omezovani znecisténi v CR (prednaska). Ceskd zemd&dgl-
ska univerzita v Praze - Katedra technologickych zafizeni
staveb, 27.4.2005

JELINEK, A., DEDINA, M.: Poznatky z uplatiiovini
spravné zemedélske praxe z pohledu zakona ¢. 86/2002 Sb.
0 ochrané ovzdusi (ptednaska). Valna hromada Agrarni
komory Praha. AGRO Jesenice u Prahy se sidlem v Hod-
kovicich, Hodkovice, 18.5.2005

JELINEK, A., DEDINA, M.: Problematika autorizova-
nych méreni emisi amoniaku v chovech prasat a dalsich
hospodarskych zvirat (ptednaska). XVII. Setkani uzivate-
It pocitacovych programu pro chovy prasat MIKROREP,
PLEMEX, KRMEX. Hotel Devét skal, Milovy, 3.5.2005

JELINEK, A., DEDINA, M.: Problematika autorizova-
nych méreni emisi amoniaku v chovech prasat a dalsich
hospodarskych zvirat (prednaska). Seminaf firmy Delacon
Hotel S.E.N., Senohraby u Prahy, 21.4.2005
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JELINEK, A., DEDINA, M.: Zkusenosti s procesem in-
tegrovaného povolovani a zavadeni Planu zasad spravné
zemédelske praxe do zemédeélské cinnosti (prednaska).
Zemé&délska agentura a pozemkovy ufad MZe CR Bene-
Sov, 10.2.2005

JELINEK, A., DEDINA, M.: Zkusenosti s procesem in-
tegrovaného povolovani a zavadeni Planu zasad spravné
zemédelske praxe do zemédeélské cinnosti (prednaska).
Zemé&délska agentura a pozemkovy titad MZe CR Opava,
17.2.2005

JELINEK, A., DEDINA, M.: Zkusenosti s procesem in-
tegrovaného povolovani a zavadeni Planu zasad spravné
zemédeélske praxe do zemédeélské cinnosti (prednaska).
Odborny seminaf — snizovani negativnich vlivli na zivotni
prostiedi. Muzla, Slovensko 18.2.2005

JELINEK, A., DEDINA, M.: Zkusenosti s procesem in-
tegrovaného povolovani a zavadeni Planu zasad spravné
zemédeélske praxe do zemédeélské cinnosti (prednaska).
Zemédélska agentura a pozemkovy ufad MZe CR Brno,
24.2.2005

JELINEK, A., DEDINA, M.: Zkusenosti s procesem in-
tegrovaného povolovani a zavadeni Planu zasad spravné
zemédeélske praxe do zemédeélské cinnosti (prednaska).
Zemé&délska agentura a pozemkovy uiad MZe CR Ceské
Budgjovice, 3.3.2005

JELINEK, A., DEDINA, M.: Zkusenosti s procesem in-
tegrovaného povolovani a zavadeni Planu zasad spravné
zemédeélske praxe do zemédeélské cinnosti (prednaska).
Zemé&d&lska agentura a pozemkovy tifad MZe CR Usti nad
Labem, 10.3.2005

JELINEK, A., DEDINA, M.: Zkusenosti s procesem in-
tegrovaného povolovani a zavadeni Planu zasad spravné
zemédeélske praxe do zemédeélské cinnosti (prednaska).
Zemédélska agentura a pozemkovy ttad MZe CR Olomouc,
17.3.2005

JELINEK, A., DEDINA, M.: Zkusenosti s procesem in-
tegrovaného povolovani a zavadeni Planu zasad spravné
zemédeélske praxe do zemédeélské cinnosti (prednaska).
Zemé&délska agentura a pozemkovy Gifad MZe CR Hradec
Kralové, 24.3.2005

JELINEK, A.: Monitoring a technika pii zpracovani bi-
ologicky rozloZitelnych odpadu (ptednaska). Workshop
Biologicky rozlozitelné odpady. Zemédélska a ekologicka
regionalni agentura, Nameést nad Oslavou, 7.11.2005

JELINEK, A.: Zdsady spravné zemédélské praxe
z pohledu zakona ¢. 86/2002 Sb. o ochrané ovzdusi (pted-
naska). Odborny seminat Zasady zemédélské praxe. Ze-
médélska a ekologicka regionalni agentura, Jihlava,
10.11.2005

JEVIC, P.: Worldwide Review on Biodiesel Production
Czech Republic (prednaska). Austrian Energy Agency, Otto
Bauer Gasse 6, A-1060 Vienna, 2.5.2005

KARA, J.: Biopaliva a jejich vyuziti (ptednaska). Biopa-
liva, seminaf VUZT a UZPL. Praha, Veterinarni a asanaéni
ustav, 23.11.2005

KARA, J.: Biopaliva ajejich vyuziti (prednaska). Vyuzi-
ti biopaliv, seminai VUZT a UZPI. Kulturni dim Lada



Olomouc, 30.11.2005

KOLLAROVA, M.: Monitoring vlivu biologického zpra-
covani odpadii na Zivotni prostredi (ptednaska). Odborny
tiidenni kurz: Biologické zpracovani odpadi. Zeméd¢lska
a ekologicka regionalni agentura Namést' nad Oslavou,
20.9.2005

KOLLAROVA, M.: Monitoring vlivu biologického zpra-
covani odpadit na Zivotni prostredi (ptednaska). Odborny
tfidenni kurz: Biologické zpracovani odpadi. Zeméd¢lska
a ekologicka regionalni agentura Namést' nad Oslavou,
2.11.2005

KOLLAROVA, M.: Monitoring vlivu biologického zpra-
covani odpadit na Zivotni prostredi (ptednaska). Odborny
tfidenni kurz: Biologické zpracovani odpadi. Zeméd¢lska
a ekologicka regionalni agentura Namést' nad Oslavou,
23.3.2005

KREPL, V., SOUCEK, J.: Environmentalnaja ochrana
atmosfery v selskom chozjajstve (ptednaska). ASCA, Kisi-
név, Moldavie, 14.11.2005

MACHALEK, A.: Hodnoceni kvality price dojicich za-
Fizeni na zdklade analyzy priubéhii podtlaku (prezentace
Power Point). Praha, VUZT, workshop, 21.4.2005

MILACEK, M.: Metodicky postup pri hodnoceni napd-
jecich zlabit a prvni ziskané vysledky (prezentace Power
Point). Praha, VUZT, workshop, 21.4.2005

MILACEK, P.: Hodnoceni technologickych parametrii
u krmnych vozit a jejich vilivu na strukturu krmiva a mi-
chani (prezentace Power Point). Praha, VUZT, workshop,
21.4.2005

PASTOREK Z.: Diskusniho porad ,,Na vétvi“ k posla-
necké novele zakona o odpadech obsahujici mimo jiné
zmocnéni k vypracovani vyhlasky o biologickych meto-
dach zpracovani BRO. In http://www.ct2.cz/vysilani/
prog7121.html?porad=1128807728 (tfeti tietina zdznamu)

PLIVA, P.: Stroje pro zpracovani biologicky rozlozitel-
nych odpadii (prednaska). Veletrh Zivotniho prosttedi ECO-
CITY 2005. Praha, PVA Letniany, 9.3.2005

PLIVA, P.: Technika a technologie pro kompostovini
(pfednaska). Odborny tfidenni kurz: Biologické zpracova-
ni odpadl. Zemédé€lska a ekologicka regionalni agentura
Namest nad Oslavou 23.3.2005

PLIVA, P.: Technika a technologie pro kompostovini
(pfednaska). Odborny tfidenni kurz: Biologické zpracova-
ni odpadl. Zemédé€lska a ekologicka regionalni agentura
Namest nad Oslavou 20.9.2005

PLIVA, P.: Technika a technologie pro kompostovini
(pfednaska). Odborny tfidenni kurz: Biologické zpracova-
ni odpadl. Zemédé€lska a ekologicka regionalni agentura
Namest nad Oslavou 2.11.2005

PLIVA, P.: Technika pro kompostovini a monitoring
kompostovaciho procesu (pfednaska). CZU Praha Kated-
ra agrochemie a vyzivy rostlin, Praha 29.11.05

SINDELAR, R., HULA, J., KOVARICEK, P.: Evaluati-
on of machines work quality by image analysis of the soil
surface (poster). 5" ECPA (5. Evropska konference o pre-
ciznim zemé&délstvi), Uppsala (Svédsko), 8. - 12.6.2005

SKALICKY, I.: Skladovani kukurice a krmnych zrnin
v ochranné atmosfére oxidu uhlicitého (prednaska). Pri-
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jem, oSetfovani a skladovani potravinaiskych a krmnych
zrnin, seminaf, Slavkov u Brna, 15.9.2005

SLADKY, V.: Bioteplofikace venkova (ptednaska).
Uspory energii a obnovitelné zdroje 2005 — doprovodna
vystava 7. roéniku mezinarodni vystavy Stiechy Praha
2005, vystavisté Praha 7 — HoleSovice, 28.1.2005 a
29.1.2005

SLADKY, V.: Diverzifikace zemédélské vyroby — biopa-
liva (prednaska). Rozvoj zemédé€lské vyroby, seminaf, Eli-
ta, as.s. Jihlava, 26.1.2005

SLADKY, V.: Ekonomika a uplatnéni konopi v CR (re-
ferat). Biomasa $ance pro Zivotni prosttedi, seminaf, KU
Liberec, Harrachov, 21.4.2005

SLADKY, V.: Ekonomika konopi a moznosti uplatnéni
v priomyslu CR (referat). Porada o konopi MZe, Praha,
23.6.2005

SLADKY, V.: Konopi — ekonomika a uplatnéni v Ceské
republice (referat). Konopi, seminaf, Konopaisky svaz
Ceské republiky, Pavlikov, 16.3.2005

SLADKY, V.: Konopi v Ceské republice —moznosti vy-
roby a vyuziti (referat). Konopi, seminaf, Konopaisky svaz
Ceské republiky, Struhatov, 23.3.2005

SLADKY, V.: Moznosti péstovini konopi v Ceské re-
publice (referat). Konopisté, konopatsky svaz Ceské re-
publiky, 8.2.2005

SLADKY, V.: Moznosti vyuziti obnovitelnych zdrojii pro
venkov (referat). Biomasa —zdroj energie a tepla, seminar,
OU Smilovy Hory, 7.12.2005

SLADKY, V.: Sldma jako palivo pro velké kotelny (re-
ferat). MU Rokycany — porada projektanti o rekonstrukci
uhelné kotelny 10 MW na spalovani slamy, 31.3.2005

SLADKY, V.: Technologie zpracovini biomasy
k energetickym uceliim (prednaska). Biomasa Sance pro
zivotni prostiedi, seminaf, KU Liberec, Harrachov,
21.4.2005

SLADKY, V.: Zemédélec — energetik (referat)? Bioma-
sa - zdroj energie a tepla, seminaf, AK Olomouc, Litovel
12.10.2005

SLADKY, V.: Zemédélskd produkce, alternativni zdroj
energie (pfednaska). Biomasa - zdroj energie a tepla, se-
minaft, AK Prostéjov, 13.10.2005

SOUCEK, J.: Alternativni zdroje v zemédélstvi (prednas-
ka). ASCA, Kisinév, Moldavie, 10.11.2005

SOUCEK, I.: Technologii dlja ispolzovanija vozobnov-
Jaemych istocnikov energii v Cesskoj Respublike (ptednas-
ka). ASCA, Kisinév, Moldavie, 8.11.2005

SOUCEK, I.: Technologii dlja ispolzovanija vozobnov-
Jaemych istocnikov energii v Cesskoj Respublike (ptednas-
ka). Konference Modern technologies in rural areas and
environmental protection, Ministerul Agriculturi, Moldo-
va, Kisinév, 18.11.2005

SOUCEK, I.: Technologii proizvodstva tvjordogo bio-
topliva v Cesskoj Respublike (ptednaska). ASCA, Kigingv,
Moldavie, 9.11.2005

VEGRICHT, J.: Aktudlni a perspektivni technickeé a tech-
nologicke systémy pro chov dojnic a navrh parametrii pro
multikriterialni hodnoceni (prezentace Power Point). Pra-
ha, VUZT, workshop, 21.4.2005
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http://www.ct2.cz/vysilani/

Posudky navrhii norem/ Standards proposals
review

CSN EN 13886
Potravinaiské stroje — Varné kotle vybavené motorem
pohanénym michadlem a/nebo mixérem — Bezpec¢nostni
a hygienické pozadavky;

CSN EN 13871
Potravinaiské stroje — Stroje na fezani kostek — Bezpec-
nostni a hygienické pozadavky;

CSN EN 112965/A1
Zemédéelske a lesnické stroje a traktory — Kloubové hii-
dele a jejich ochranné kryty - Bezpeénost;
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CSN EN 13870
Potravinarské stroje — Porcovaci stroje — Hygienické a
bezpecnostni pozadavky;

CSN EN ISO 4254-1
Zemé&délské stroje — Bezpeénost — Cast 1: Vieobecné

pozadavky;

CSN EN 14018
Zemédé@lské a lesnické stroje — Seci fadkové stroje —
Bezpecnost.
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