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Focus and main goals of work package 1C :::EVOOH

A number of research and university organizations in the Czech Republic and abroad have been researching the benefits
of adding organic matter to the soil, including composts, for a long time. Our goal was to collect information about these
researches and their results and process them in a clear manner for the needs of the state administration (especially the
Min. of Env. of the Czech Republic as the contractor and guarantor of the research center CEVOOH) and for practice.

1. Biolodegradable waste, their management and composting, compost applications

The issue of technological procedures for the processing of BRO from the point of view of compost quality (including its
sorting and collection), proposal of measures to optimize technology, evaluation of sewage sludge composting
technologies, evaluation of new technologies.

Research and assessment of the effect of composts on soil water retention and organic matter replenishment.

Processing of BRO in terms of compost quality (beyond current BAT). Working team — part 1, Other Biowaste":

Ing. Milo$ Rozko$ny, Ph.D. (VUV TGM)
Prof. Ing. Dagmar Juchelkovd, Ph. D. (VSB-TUO)

2. Prevention of food waste Ing. Tomas Chorazy, Ph. D. (VUT)
Prof. RNDr. Tomas Cajthaml, Ph.D. (UK)
The issue of preventing food waste. Prof. Ing. Helena Raclavska, CSc. (VSB-TUO)
Ing. Jana RUzi¢kova, Ph.D. (VSB-TUO)
Development of a methodology for measuring the amount Ing. Stanislav Jurari (VOV TGM)

Ing. Pavel Sedlaéek (VUV TGM)
and analyzing the composition of food waste.

Working team — part 2 ,,Food Biowaste”:
Development of new procedures and ways of preventing food waste.

Ing. Dagmar Volosinova (VUV TGM)

Ing. Robert Kofinek, Ph.D. (VUV TGM)

Ing. Jifi Sobek, Ph. D. (UCHP)

Ing. Jifi Valta (CENIA)



Methodology of partial research on the use ::EEVOOH
of composts to support soil water retention

* Processing of composts - for the purpose of studying the effect of composts

on soils
* Preparation of methodologies for the determination of C, N, P and selected forms -
biological availability
e Laboratory analyzes of obtained composts (composts from composting plants of
various sizes — small municipal to regional)

* Initiation of research solutions on the effect of composts on water

retention and the supply of organic matter to soils

* Research and processing of previous research and publications

* In experimental (container trials) and field scale (soil applications)

* Focus on soils threatened / affected by erosion

* Focus od urban green areas and their soils

* Preparation of the necessary equipment and measuring technique and its testing

* In the field - monitoring the benefit of compost application using thermal imaging,
meteorological characteristics dataloggers



Reasons for the research - soil S
degradation in the Czech Republic

1: 200 000 ; Vyhledavani v mapé...
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The organic component of soil e

Influence on the productive functions of the soil

Basic aspects of soil care = reasons why we fertilize

1) Application of nutrients for the needs of a specific crop
2) Maintenance of soil fertility

Maintaining the proportion and quality of organic matter (ploughing of post-
harvest residues, method of soil cultivation, application of organic fertilizers)

Maintenance of a suitable pH (liming, possibly with dolomitic limestone
application of Mg)

Maintaining a sufficient supply of nutrients (stock fertilization: N, P, K, Mg,
microelements)



The organic component of the soil {:EEVOOH
and its transformation

Soil degradation means the loss Loss of organic matter

or limitation of its ability to fulfill Ztrata
organické
/7 hmoty \
Vodni
eroze

its natural functions.
Zhorseni
Zrychleni

puadni

struktury
povrch.
odtoku

Deterioration
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structure

Water erosion

Omezeni
infiltrace
vody

1 cm of soil takes 100 years or
more to develop - but it can be
lost in @ matter of minutes

Acceleration of surface S Water infiltration
runoff reduction / limiting



Results of retrospective monitoring CEVOOH
VUMOP

(Research Institute for Soil and Water Conservation)

Evaluation of trends in changes in soil properties over
40 years -150 probes
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Biowaste composting CEVOOH
Potential benefit for improving soil properties
and water retention

Selected open access reports / guidances (in Czech):
Prirucka pro kompostovani. ZERA Agency, 2021.

Badalikovd, B., Vasinka, M. Hodnoceni obsahu organické hmoty v plidé a jejiho vlivu na vodni erozi a pldni vlastnosti. Zemédélsky
vyzkum, spol. s r.o., 2020. ISBN 978-80-88000-28-0.

Manual kvality kompostu. V ramci projektu QK1920177 ,,Nastroje pro lepsi vyuzivani kompostovacich zarizeni s naslednym navysenim
vyrobeného kompostu, aplikovaného na zemédélskou piidu“. ZERA Agency & Mze CR. ISBN 978-80-87226-41-4

Pilotni ovéreni ucinnosti kompostu vyrobeného z bioodpadu v zemédélské praxi. Udrzitelnost kompostovani BRO v zemédeélské praxi.
Aplikace vyzkumu v praxi: ,Management vyuziti kompostu vyrobeného z bioodpadu na zemédélskych plochach - slabé a silné
ohrozenych erozi“

Hala, J. a kol. Uprava fyzikalnich vlastnosti pid a retenéni schopnosti ptidy zapravenim kompostt z odpadni biomasy. Certifikovand
metodika, Praha: VUZT, v.v.i. & Zemédélsky vyzkum, spol. s r.o. Troubsko. 2012

Organické hnojeni zaklady dobré odborné praxe , Kompost pro zemédélstvi“ (Tento material vznikl volnym prekladem publikace
Rogasik J., Reinhold J.: Organishe Diingung, Bundesgiitegemeinschaft Kompost e. V., KdIn, 2005.)



Experimental & field research CEVOOH
Compost composition analysis

Sample pHKClI | pHH20 % humus Lol % carbonates|Cox % % humus | pz (g.cm-3) clay silt sand Pcelk (mg/kg)
eroded soil - sample 1 6,40 6,73 12,60 0,00 2,08 3,59 2,40 35,62 52,57 11,81 655
eroded soil - sample 2 6,55 6,96 7,80 0,00 1,45 2,49 2,50 27,9 43,64 28,46 681
eroded soil - sample 3 6,02 6,35 11,00 0,00 2,06 3,56 2,44 28,84 51,58 19,58 568
compost - large prof.comp.plant - fresh - sample 1 7,38 7,56 45,60 1,72 14,90 25,69 1,85 2720
compost - large prof.comp.plant - fresh - sample 2 7,36 7,61 45,60 2,40 17,41 30,02 1,82 4300
compost - large prof.comp.plant - stabilized - sample 1 7,91 8,51 51,20 1,04 19,27 33,23 1,77 3310
compost - large prof.comp.plant - stabilized - sample 2 7,78 8,40 52,40 1,14 20,02 34,51 1,76 3110
compost - large prof.comp.plant - stabilized - sample 3 7,79 8,41 52,80 1,32 20,01 34,50 1,78 1960
compost - small community plant - fresh 7,93 8,35 27,60 5,20 6,69 11,54 2,13 3200
compost - small community plant - stabilized 6,10 6,11 44,20 1,86 17,46 30,10 1,81 2410
compost - small community plant - stabilized -sieved (10 mm) 8,03 8,33 22,60 4,00 6,21 10,70 2,25 11,81 51,06 37,13 901




Effect of compost application on soil water

retention

m Addition of compost -0 g m Addition of compost -51 g m Addition of compost - 204 g

1000 -
900 A
800 H
700 -
600 -
500 -

400 A

Amount of water within the soil [g]

300 A

200

100 -
input 05 2 24 168 336

Time [h]

Eroded soil — South Moravia Region
Source of compost — large professional plant

The soil was quite dry at the beginning of the experiment
Bulk density — 10 %

m Addition of compost - 255 g

672

Tested doses of composts:
0/20/80/ 100 tons per hectare
Embedding into the top layer of the soil
Water saturation to full water capacity
Monitoring the change in water content, soil subsidence
and bulk density

CEVOOH

Compost dose

water content ()

remains water (%)

into a pot |real start after 24 h |after 14 days |after 24 h |after 14 days

0g 0 t/ha 502 475 208 94,6 41,4
519 20 t/ha 625 592 240 94,7 38,4
204 g 80 t/ha 713 679 379 95,2 53,2
255¢ 100 t/ha 816 777 440 95,2 53,9




Effect of compost application on soil water
retention

Compost dose

1000 -

900 A

Amount of water within the soil [g]

200 A

100 A

water content (g)

remains water (%)

800 -

into a pot |real start after 24 h |after 14 days |after 24 h |after 14 days
0g 0 t/ha 628 590 431 93,9 68,6
51g 20 t/ha 677 638 476 94,2 70,3
204 g 80 t/ha 781 741 553 94,9 70,8
255 100 t/ha 873 829 638 95,0 73,1

700 A

600 -

500 A

400 A

300 A

input

0,5

24

168

Time [h]

Not degraded soil — South Moravia Region
Source of compost — large professional plant

336

The soil bulk density — 17 % at the beginning of the
experiment

Tested doses of composts:
0/20/80/ 100 tons per hectare
Embedding into the top layer of the soil
Water saturation to full water capacity

Monitoring the change in water content, soil subsidence
and bulk density

CEVOOH

Not degraded soil — South Moravia Region
Source of compost — small village composting area

Compost dose

water content (g)

remains water (%)

100

90

Amount of water within the soil [g]

into a pot |real start after 24 h|after 14 days |after 24 h |after 14 days
0g 0 t/ha 557 513 351 92,1 63,0
519 20 t/ha 543 501 329 92,3 60,6
204 g 80 t/ha 608 564 406 92,8 66,8
255 g 100 t/ha 644 605 460 93,9 71,4

input

0,5

24
Time [h]

168

336

672




Results CEVOOH

Hala, J. a kol. (2012) Uprava fyzikalnich vlastnosti pd a retenéni schopnosti ptidy zapravenim kompostt z odpadni
biomasy. Certifikovanad metodika, Praha: VUZT, v.v.i. & Zemédélsky vyzkum, spol. s r.o. Troubsko. 2012:

,When evaluating the effect of graded doses of compost from waste biomass on the physical properties of the soil, a
conclusion can be drawn after four seasons (2008 to 2011) about the favorable impact of incorporating a high dose of
compost on the basic physical properties of the soil. Experiment results demonstrate the applicability of high doses of
compost from waste biomass to partially correct the unfavorable soil condition caused by unwanted compaction. At
the same time, however, the results show the limited possibilities of modifying the soil environment even with above-
standard doses of compost. Direct mechanical application of the applied compost was limited to the soil layer into
which the compost was incorporated.”

,Surface runoff during simulated rainfall is significantly reduced by incorporating compost into topsoil. In the case of
intense rainfall lasting 1 hour, it decreased 5 times for the compost dose of 93 t/ha, and 10 times for the variant with
a dose of 158 t/ha. Also, the beginning of the surface runoff was 5 times longer for the variants with incorporated
compost.”

* Must be verified in field trials and in practice!



CEVOOH

Results of application of organic matter
in agriculture

8- komp. D §7 - pel. Star. | 6 - pel. Fer.

Dekonta {RB + $3ma) (RB + $4ma)
'Vynos biomasy ozimého zita [t/ha) winter rye biomass yield
13,0 13,5 11,9 12,9 15,9 (23,3) 72 (273) I

Odnos pudy ze simulovane srazky [kg/ha] Soil loss after simul. rain event

100 350 420 620 90 @ 890 @' I

Ztrata zivin ze simulovane srazky [kg/ha Loss of nutrients after rain event

Cog 23 Corg 5,6 Corg 7,6 Corg 24 Corg 11,4 Corg 30,2
Ntot 0,3 Ntot 0,7 Ntot 0,8 Ntot 1,2 Ntot 0,0 Ntot 0,3 Ntot 1,2 Ntot 5,3

Ptot 0,02 Ptot 0,06 Ptot 0,09 Ptot 0,24 Ptot 0,03 Prot 0,01 Ptot 0,15 Ptot 2,28
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Average N and its form leaching




Results of application of organic matter !:EEVOOH
in agriculture

The results of field trials show a positive effect of the application of processed biowaste on the
biomass yield of winter rye:

» for the use of sludge after dewatering & stabilization, it shows comparable yields of winter rye as
a 13-fold dose of NPK.

 variants with the use of pelleted fertilizers achieve comparable yields as variants with a standard
dose of NPK

* however, variants with pelleted fertilizer show up to half a lower soil loss from simulated
precipitation

* the results from the rain simulator show that the soil loss reaches almost 2 tons/ha in the variant
with NPK with rye.

* on the other hand, in the variants with compost, the soil ratio is zero - a high proportion of
undecomposed residues covers the soil surface and prevents erosion

* the results of the lysimeter experiments indicate that the application of NPK with easily
releasable nitrogen (N-NH4+) eutrophicates groundwater

* on the contrary, the application of N in the organo-mineral pellet reduces its leaching.



:::EVOOH
Summary

Incorporation of compost has a positive effect on soil protection against
water erosion, both with higher and lower doses of compost

Compost ensures a higher infiltration capacity. When adding compost to
the soil, the soil structure improves, the organic carbon content
increases and the soil's ability to retain more moisture even in the dry
season

It is important to pay attention to choosing the appropriate dosage
according to the type of soil and vegetation and considering the origin of
the compost

On the basis of field and container experiments, it can be used in
practice to determine doses of composts to improve the unfavorable
condition of compacted soils and to increase the soil's ability to receive
water during intense rainfall

It is necessary to take into account that the main effect can be seen only
after a longer period of application.



Summary - goal: closing the cycle

of biowaste

Slurry / manure - silage
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Measures to improve the condition {:QEVOOH
of the landscape — water & soil management

Opatieni v plose povodi Opatreni na tocich

Measures at the
water stream
network

Measures within
a catchment area
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Support of complex solutions in the landscape
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