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1 Introduction

1.1 Background

In Ukraine, crop residues are more and more being used as biomass for heat production to decrease
the use of imported natural gas. To become less dependent on natural gas for heating, bioenergy
offers a great opportunity for Ukraine with its huge agricultural base. After wood residues,
agricultural residues are increasingly being mobilized to provide energy for heating systems. This has
led to the conversion of natural gas fired boilers for local heating, into biomass boilers. The feedstock
consists of locally sourced biomass such as processing residues. Increasingly also field residues are
being collected and used. Also in other countries there is a shift to using crop residues for bioenergy
production, as food crop based biofuels will no longer be supported.

This is leading to concerns about the effect of removing crop residues on soil quality. There is quite
some discussion about the amount of residues that can be extracted from the field, while conserving
soil carbon and soil fertility, as crop residues are often the main source of carbon input to the soil.

However, most farmers are not much interested in using straw to maintain soil organic matter, and
often, although officially not allowed, still burn the crop residues in the field. This lack of interest can
be explained. Straw in the field is a nuisance during ploughing and seeding of a following crop and
may increase disease pressure. In addition straw can immobilize nutrients when ploughed under,
which can potentially lower the yield of the following crop. The benefit of maintaining soil organic
matter and soil nutrients is mainly relevant in the long term, and of little value to a farmer leasing
land for short periods of a few years. Removal of straw would be less of a problem if fertilisation
rates were adequate and yields were much higher than they are now and if manure or other organic
fertilizer were applied. Actually, the yield gaps for wheat and corn are close to 60% in Ukraine,
meaning that current yield are 40% of potential rainfed yields (www.yieldgap.org).

The famous Chernozem soils of Ukraine have been formed over thousands of years under a grassland
vegetation with relatively low rainfall. Since the fall of the Soviet Union the use of fertilizers, both
chemical and manure, has decreased, contributing to a lowering of soil carbon and nutrient contents
of the soil and therefore the productivity of the soil. In Ukraine, harvesting crop residues comes at a
cost to soil quality but it can also reduce the cost of natural gas imports, increase energy security and
save a lot of money and reduce GHG emissions. It may however be possible to use the money saved
by using crop residues instead of natural gas to take measures that maintain soil quality. Would this
still make using crop residues attractive?

To explore this issue, an expert workshop was organised on September 27™, 2018 in Kiev, Ukraine.
Experts on soil fertility, soil carbon and bioenergy presented their research and discussed with the
public on recommendations and research questions that need to be further explored.

1.2 Objective

The objective of the workshop was to assess the status of the knowledge and practice on soil quality
in relation to using crop residues in Ukraine and, to define knowledge gaps to effectively harmonize
using crop residues while maintaining soil quality. The findings should be used to help develop
recommendations and policies for using crop residues for energy and other biobased applications
and formulate further research proposals.

The workshop aimed to highlight the issue of using agricultural residues for energy in relation to soil
quality and fertility and to define research priorities to harmonize soil quality maintenance with using
crop residues for energy and other purposes.


http://www.yieldgap.org/

13 Workshop organisation

The workshop was organized by the Partners for International Business project: Biobased Energy
Ukraine, the Embassy of the Kingdom of the Netherlands in Ukraine, State Agency for Energy
Efficiency and Energy Saving of Ukraine (SAEE) and Bioenergy Association of Ukraine (UABio). The
Dutch Partners for International Business project on Biobased Energy in Ukraine work with a set of
partners from industry and research to highlight this issue and is engaged to contribute to find
solutions. They find that energy independence should not and may not need to result in reduction of
soil quality in Ukraine. The full programme of the workshop can be found in Annex 1.



2 Summary of the expert presentations

2.1 The state of fertility of soils in Ukraine

Yuri Kryvda (Soils Protection Institute of Ukraine)

In Ukraine over the 50 last years, the agrochemical certification (inspection) of agricultural lands was
performed every 5 years. So far, results from 10 certification rounds are available by now, the current (11%)
being in progress since 2016 until 2020. Results of the inspections show that in general, the average content of
organic matter in the soils of Ukraine decreased from 3.36% in 1986-1990 to 3.17% in 2011-2015, although a
slight increase from 3.14% to 3.17% was observed between the 9" and 10™" certification rounds. For soil acidity,
Ukraine’s soils are divided mainly into 37% of neutral soils, 20% of nearly neutral soils, 16% of sub-alkali soils
and 12% of sub-acid soils. The dynamics of humus balance in Ukraine’s soils in 2007-2017 was negative ranging
from -0.53 t/ha in 2010 to -0.13 t/ha in 2013 and 2015, and being -0.25 t/ha in 2017. The dynamics of balance
of nutrients (N, P, K) was also negative during that period, although the amount of mineral fertilizers by
agricultural enterprises increased during that period of time from 51 kg/ha in 2007 to 110 kg/ha in 2017. The
introduction of organic fertilizers has dropped dramatically since 1990 being now about 0.5 t/ha. The figure
reflects the current capability of Ukrainian animal husbandry (that is the amount of available manure) and is
considered very insufficient for the needs of Ukrainian crop production. On the whole, the area of fields where
straw is used as fertilizer (including straw along with nitrogen fertilizers) has been rising since 2007. As the
grain of wheat, maize and other crops takes out of soil a lot of nutrients (N, P, K), their loss should be
compensated by crop residues and fertilizers. The minimal amount of straw and fertilizers that ought to be
introduced in order to preserve the humus content is 100% for straw without any fertilizers, 70% of straw + 45
kg NPK, 60% of straw + 90 kg NPK, 50% of straw + 4.5 t/ha of manure + 23 kg N 34 kg P and 18 kg K, 30% of
straw + 9 t/ha of manure + 45 kg N, 68 kg P and 36 kg K. He concluded with the key tasks aimed at the
preservation and increase of soil fertility, which are (among others): to slow down the decrease in humus
content, to achieve a self-supporting balance of humus, to enrich the soil with nutrients, to systemize the
available information on soil fertility, to elaborate the economic mechanism to finance measures targeted to
preserve and increase the soil fertility.

2.2 Research in the USA on sustainable use of crop residues for energy

Francisco J. Arriaga (University of Wisconsin-Madison, USA)

In the US, the main interest on the use of crop residues for energy production has been for liquid fuels to
replace petroleum dependence. Mainly bioethanol is produced, first from maize grain, but since a few years
the use of maize stover has become important. Several studies have been conducted to assess the effects of
using residues on crop productivity and soil health. Results showed that there was no negative effect on crop
yield when residues were harvested, and even increases were observed in soils with high organic matter
contents (Mollisols). Zero tillage had at moderate stover harvest level a slight negative effect on crop vyield,
whereas at high stover harvest level yield was higher. Crop yield can increase when stover is removed, as
otherwise the residues will fix part of the mineral nitrogen that is applied, as the CN ratio of stover is high. As
removal of crop residues increases the risk of erosion, accompanying measures such as cover crops or no till
are recommended. Reducing row spacing in maize (from 76 to 38 cm) can also reduce surface runoff and
prevent negative effects on crop yields. Results were presented on sustainable harvest rates at regional level
for the US, based on inventory data of local soil and crop factors. He concluded that crop residue harvest could
be done with minor impacts to soil and environment when done properly, e.g. use of cover crops, reduced
tillage and replacement crop nutrients. Good data and model implementation is key for making informed
decisions on the use of crop residues.



2.3 Experience in the EU with sustainable use of crop residues for energy
Nicolae Scarlat (JRC, Italy)

The use of bioenergy is increasing and crop residues form a significant part of the biomass potential. A spatially
explicit assessment of sustainable crop residues potential in Europe was presented, based on statistical data
sets and modelling. First, a theoretical crop residue potential was calculated based on crop production and
residue to grain ratios, second a technical potential was calculated based on the amount that can actually be
harvested. Next, the environmental potential was calculated, using an agroecosystem model (Century)
calculating sustainable removal rates. Finally, a sustainable potential was calculated, based on the technical
and environmental potential, and taking constraints for mobilisation into account. A significant annual variation
in crop residue potential was found, due to differences in crop yields over the years.

Three scenarios were assessed, no crop residue removal, 50% removal and 100% crop removal, where in the
100% removal scenario negative soil carbon balances are occurring almost everywhere, whereas in the no
removal scenario SOC balances are positive. The technical potential for the EU is about 57% (168 Mton) of the
theoretical potential and the sustainable potential is about 40% (124 Mton) of the theoretical potential. A map
of potential plant locations was presented, the locations depend on available crop residue resources and
collection costs. Main conclusion was that spatially explicit assessment is essential for accurate resource
evaluation, considering local conditions.

24 Agricultural residues for bioenergy. Problems and solutions
Jan Peter Lesschen (Wageningen University and Research, The Netherlands)

The presentation consisted of two parts, first a modelling study at EU level on the amount of straw that can be
harvested without reducing the soil carbon stock was presented, followed by an exploratory model study to
assess the effectiveness of options to reduce negative effects of crop residue removal.
For the EU level study a modelling approach was used, in which the environmental impact assessment model
MITERRA-Europe was linked to the soil carbon model Roth C. Based on statistical data and relations between
crop yield and crop residues, the potential amount of crop residues was determined. Based on the current soil
organic carbon stock, which was derived from the LUCAS survey, and data on climate, crop residue and manure
inputs, the soil carbon balance was calculated. Results show that the sustainable removal rate ranges from 0 to
100%, depending on crop yield, soil and climate conditions. The total sustainable potential of straw for
bioenergy in the EU is estimated at 60-70 Mton.
The other part focused on the assessment of different options to reduce potential negative effects on soil
carbon due to crop residue removal. The RothC model was used for two locations in Ukraine with different soil
types. The following options were included: use maize instead of wheat straw, harvest every two years, use of
no tillage and increase crop yield. Results show that these options reduce the negative soil carbon balance and
some can even increase soil carbon stocks when residues are removed, especially the option of no tillage
seems promising for Ukraine.
The following recommendations were presented:

1. Sustainable crop residue removal rates should be determined region and farm specific

2. Strategies to reduce potential negative effects on soil quality need to be further quantified (both from

soil quality as economic perspective)
3. Long term soil carbon monitoring experiments are required to validate the effectiveness of these
strategies

2.5 Using residues vs using biomass crops for energy
Mykola Royik (Institute of bioenergy crops and sugar beet of NAAS, Ukraine)

Mykola Royik made a presentation on “Environmental aspects of growing energy crops and using harvest
residues for biofuel”. The speaker informed that Ukraine had joined the Global Soil Partnership and taken a
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number of voluntary obligations including the minimization of soil erosion, increase in the content of organic
soil matter, ensuring nutrient balance and cycles in the soil and some other obligations. According to the
speaker, soils are degrading in Ukraine, and one of the indicators of this process is the loss of humus and
nutrients on 43% of arable land area. Agricultural land includes 24 million ha of productive land and 8 million
ha of low-yield (sometimes even marginal) land. The latter can be used for growing energy crops, which is the
right alternative to using crop residues for energy.

Since 1990, the introduction of organic fertilizer has dropped dramatically in Ukraine, from the average 10 t/ha
to 0.5 t/ha. During this period of time, soil acidity has increased by 14%, and the more acid the soil is the more
fertilizers it requires. If one takes 17.7 Mt/yr of straw from the fields (according to recommendation of the
Bioenergy Association of Ukraine), one must compensate the loss of nutrients by introducing 1.5 Mt/yr of
mineral fertilizers. The annual cost of the fertilizers is assessed as 11.4 billion UAH, which is enough to create
every year a Miscanthus plantation of 163,000 ha. Growing energy crops results in increasing content of
organic matter in soil.

Mr. Royik believes that we can use some amount of crop residues for energy only when a positive humus
balance is achieved. At present, it is impossible to take any harvest residues from the fields for energy
purposes. We should think not about the current benefit but about the perspective impact. The related motto
must be “What is not ecological is not economical!”

2.6 Recommendation from FAO on using agri-residues — Is Ukraine different?
Sandra Corsi (Food and Agriculture Organization of the United Nations (FAOQ), Italy)

This presentation from the FAO focussed on crop residue management to sustain soil productivity.
Conservation agriculture is a combination of practices, including less intensive tillage, permanent soil cover and
diverse crop rotations. Ukraine has on average soils from a very good origin with relatively high organic matter
contents and good bulk density. These Chernozem soils would in theory offer good potential for no-till systems.
However, in Ukraine the use of no-till is so far very limited, probably due to lack of investments and
maintaining traditional practices. Soil erosion is a serious issue in Ukraine, with an average erosion rate of 15
ton/ha/year and annual loss of nutrients with a value estimated at 5 billion US dollar. One of the main benefits
no tillage and leaving (part of the) crop residues at the surface is the improved infiltration. And for countries
where a lot of snow is falling in the winter, like in Ukraine, the remaining stubble improves infiltration. This
additional amount of water can be very important to maintain crop yields in dry years, which is important for
countries with high yield volatility, like in Ukraine.

The role of research is to come from broad principles to specific recommendations (differentiating to crop and
regions) on the amount of crop residue that should be retained, to assess the return on the investments of the
different agronomic practices and to investigate what are the behavioural changes that need to take place to
improve crop residue management. To reconcile short-term priorities (such as good revenues) with long-term
investments (in soil quality) requires coherent policy incentives that ensure sufficient investments in integrated
multidisciplinary research.

2.7 Options for harvesting straw of higher quality while leaving more nutrients behind
Luigi Pari (CREA, Italy)

Luigi Pari presented possible technical harvesting measures to reduce impacts of crop residue removal, which
were tested in case studies for wheat in Sweden and France. Traditional combines have a threshing system
that separates the grains and chaff from the straw, where straw and chaff fall through, whereas the straw is
carried onto the straw walkers. New hybrid combines have a tangential threshing system and the ROTO PLUS
residual grain separation system, which replaces the straw walker. The two counter rotating rotors generate
centrifugal force to separate the remaining grains from the straw and at the same time also detach the fine
parts of the straw. The main benefit for the farmer is that the hybrid combine works much faster, but the straw
is shorter and more difficult to bail. More of the straw, especially the smaller parts (leaves) that have most
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nutrients remain on the field. Field measurements in Sweden and France showed that total dry biomass was
14-15 ton/ha, of which 44-51% was grain, 12% chaff and 37-44% straw. Harvest tests showed that with the
hybrid combine after baling about 50% of the residues (straw and chaff) were left, whereas with the traditional
combine only 20% was left. This increased amount of residue that is left on the field by the hybrid combine
could be a way to balance the impact of residue removal. Further research is needed to verify that the part left
in the field would be the richest in minerals and nutrients to eventually take actions for adjusting the machines
to reach this purpose.



3 Summary of the discussions

3.1 Plenary discussion
After the presentations, a discussion session was organised. First three representatives of the agro holdings,
the financial sector and the bioenergy association gave their reactions on the subject and presentation.

The representative from the agro-sector was happy to see the availability of new techniques and management
options to increase soil quality and make use of crop residues. They were missing show cases and success
stories, which are required to increase the uptake of such measures. Also the economic aspect is important,
and currently the use of crop residues would not pay off and should not receive specific support from the
government. Another person shortly presented pyrolysis of crop residues and return of biochar to the soil as an
alternative. The efficiency of pyrolysis is higher compared to conventional combustion.

As a representative from the financial sector, someone from the EBRD, appreciated the presentations and to
hear the different views on the subject. The EBRD works in the bioenergy sector and supports these kind of
activities, although most projects are currently focussed on biogas from sugar beet waste and poultry and pig
manure. EU funds might be used to have showcases and success stories to learn from. EBRD is an institute for
profit but is concerned about sustainability in general and also the issue about soil quality. Therefore no
support would be offered for bioenergy project that compete with food production, and for future projects
companies should demonstrate that the maintain soil fertility. Some funding might be available for feasibility
studies to assess which options might be most promising/sustainable on type of feedstock and way of
processing.

The representatives of the Bioenergy Association of Ukraine are in favour of using crop residues for bioenergy.
They do not have the objective to use all, but recommend to use about 30% of the residues, which is in line
with outcomes from studies in other countries. The current soil fertility decline so far cannot be related to
bioenergy, as there is hardly any use straw for bioenergy yet, so the decline is due to other causes. Also field
burning is still occurring, so better use this in the boilers. With the income from straw fertilizers can be bought.
An option would be to remove residues once every 3 years, but also focussing on areas where high yields are
obtained and leaving all residues in areas with low yields might be a good strategy. Straw is not a suitable fuel
for wood boilers, but for medium and high capacity boilers straw would be good fuel where there is no need to
make pellets but use directly the bales, no need for further processing.

After this plenary discussion, the presenters and the public were divided in three groups that all addressed the
following questions:

e Do we agree that agricultural field residues can be removed for other uses?
e  How much? Which percentage?

e What determines the fraction that can be removed?

e s it clear how to do this? Are there questions?

e What research needs to be done to solve the remaining questions?

e Who can carry out this research? What project do we need?

3.2 Summary of discussion in group 1
(9 persons, moderated by Georgii Geletukha, Head of Board at the Bioenergy Association of Ukraine — UABIo)

Can crop residues be taken from fields and used for energy?
Yes, but considering some general and local conditions.

How much crop residues can be taken from the fields and used, and what determines the share?



It is known that the official position of the National Academy of Agrarian Sciences of Ukraine is that 20%
of the crop residues can be used for energy. Based on this we consider that in general and on average 20-
30% of the residues can be taken for other uses. The figures should be carefully specified for each
concrete field and crop as in a concrete case they can be considerably higher or lower. A number of
special measures such as the use of cover crops, introduction of manure, digestate and other organic
fertilizers, application of ash after burning of crop residues may increase the share. In addition, actual
crop rotation patterns, higher yields of agricultural crops and other similar factors also can lead to higher
shares of residues that can be taken from the field and used.

What studies are required?

The following issues require additional studies: How to collect and bale corn stalks? (Ukraine does not
have experience in this area); What is the best approach from technical and economic points of view for
harvesting sunflower residues? (collection, comminution, transportation); What are the best crop rotation
patterns? (to determine crop rotation patterns that do not exhaust soil). Implementation of a long-term
scientific project could help to obtain answers to a number of important questions. The project contents
may be as follows: the field under an agricultural crop is divided into two parts. Crop residues from the
first part are used for biogas production, and the digestate is put back on the field. Straw from the second
part is burnt, and ash is introduced back on the field. Main indicators of the soil quality on the two parts
are monitored and compared.

Who can conduct the studies?

The studies can be conducted by research institutes on their test plots of land or on plots of land, which
are owned by interested agricultural companies.

3.3 Summary of discussion in group 2

(8 persons, moderated by Kees Kwant, senior bioenergy expert, RVO, The Netherlands)
Can crop residues be taken from fields and used for energy?

At the table, there was agreement that some amount of crop residues can be removed for bioenergy
purposes

How much can be removed?

The group first discussed the sheet from the presentation of Yuri Kryvda that showed the minimum
amount of crop residues that must be left on the field to conserve humus. Although the participants liked
the approach, there was discussion on the values, as the current values were for a fertile soil
(Chernozem), which is not a reference for whole of Ukraine. Such an approach should be further
elaborated based on different soil types and crops, or maintaining the humus balance as alternative
approach. The group agreed that at least the amount of nutrients that are removed with the harvest (as
well as crop residues) should be replaced. Ukraine has quite a lot of good fertile soils that are high in
organic matter, under arable agriculture it will be difficult to keep soil carbon at this level. The long-term
soil fertility is not always maintained because of land ownership issues, as land is often rented for short
periods, farmers do not care about the soil and do not improve its quality. Legislation to maintain soil
fertility would help to prevent further depletion of the soils. Less intensive tillage could also help, in
Ukraine the tillage rate and depth has gone down due to lack of fuel. Also the use of strip tillage (only in
the part where is seeded) was suggested, which seems very effective as was also in soils with low organic
matter in the US.

What kind of research is required?



First of all, further research on improving fertilizer recommendations is required to stop the current
decline in soil fertility. Research on the use of crop residues should focus on testing of practices that can
offset potential negative impact on soil carbon. For example a specific technology, such as no tillage or
precision agriculture, could be tested with a group of farmers, which can be scaled up in the official
programs on resources use efficiency. There was discussion in the group whether the research should
start small scale with a few farmers in one region, or have a larger project directly looking at different
regions in Ukraine. Show case farms for different regions which have different soils and different crop
rotations are needed.

How to organise this?

This could be formulated in a EU proposal that will look at different regions and different crops, also new
crops should be included. Research should focus on the options to test new practices to maintain soil
fertility, which should also be oriented at application in practice, with pilot / showcase farms.

34 Summary of discussion in group 3
(8 persons, moderated by Tetiana Zheliezna, an expert at the Bioenergy Association of Ukraine — UABIo)

Can crop residues be taken from fields and used for energy?

Speaking as a whole for the current situation in Ukraine, 4 persons answered in the negative, and 4
persons answered in the positive.

How much crop residues can be taken from the fields and used, and what determines the share?

Halve of the group would not recommend any average percentage for Ukraine as a whole, whereas the
other halve suggested some average percentages for Ukraine as a whole based on UABio’s
recommendations, which are that 30-40% of crop residues (depending on a crop type) can be taken and
used. Everyone agreed that in practice, the share of agricultural residues that can be taken and used for
energy should be determined for each concrete field. The percentage depends on the actual state of soil
and time history (dynamics) of the relevant indicators (the content of organic matter and some other
indicators). In concrete cases, the share can vary from 0% to 100%.

What studies are required?

In Ukraine, quite a large number of relevant studies of many years have been done and huge amount of
results have been obtained. One of the rational tasks may be to analyze, compare and generalize the
available results on the new quality level in order to identify what is already known and what is still
missing. Some suggestions as for additional required studies and actions are as follows: to carry out LCA
for using straw and other crop residues for energy taking into account the application of fertilizers, which
must compensate the loss of nutrients in soil. A number of such LCA was done by UABio but without
consideration of fertilizers. Another suggestion is to raise awareness of farmers regarding the value of
agricultural residues and the right approach to their potential use for energy. Social media can contribute
to bringing relevant information to the farmers.

Who can conduct the studies?

Specialized organizations, institutions, experts, consultants.
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4 Conclusions and recommendations

The workshop brought together a group of experts in soil science and bioenergy and relevant stakeholders
from the agro and bioenergy sector in Ukraine. The presentations offered a good overview of the current status
of knowledge in Europe and the US on the use of crop residues in relation to soil quality.

The issue of removal of crop residues for bioenergy and its potential impact on soil fertility is especially
relevant for Ukraine, as the use of crop residues is increasing, whereas soil fertility decline is an import issue.
The reasons for the decline are mainly under fertilisation, lack of crop rotations and field burning of crop
residues. Although the decline in soil fertility seems to slow down, due to increased fertilization over the last
few years, in most soils the decline is still ongoing.

Most of the people at the workshop see potential for using crop residues for bioenergy, however no single
recommendation on the amount of crop residues that can be harvested can be given, as this should be based
on the local situation, taking soil and crop type, crop yield and management practices into account. In
situations with low crop yields and relatively high soil organic matter contents, there will be low potential for
crop residue use, but in situations with high crop yields and positive soil organic matter balances, there is much
more potential. Using residues for bioenergy is more sustainable compared to field burning, which is still
frequently occurring in Ukraine.

Accompanying practices might be required to prevent the possible decline in nutrients and soil organic matter.
These measures comprise changes in soil management, such as use of reduced or no tillage, increased use of
organic inputs and use of cover crops, measures that are all part of conservation agriculture. Such practices can
also have additional benefits for the soil, such as increased infiltration and reduced erosion. Also more
technical measures, like the use of hybrid combines that leave more residues on the field, or precision
agriculture, can contribute to both increased use of crop residues and maintain soil fertility.

Based on the expert presentations and the discussions at the workshop, the following recommendations are
proposed:

e  Crop residue removal rates should be determined region and farm specific, taking account of the crop
and soil type and the soil and crop management. A minimum requirement should be the conservation
of the current level of soil fertility and humus balance.

e Good spatially explicit data and model implementation is key for making informed decisions on the
use of crop residues.

e  Potential practices that reduce the risk of decline in soil fertility, such as no tillage, cover crops, hybrid
combines and harvesting frequency, have to be further quantified and tested in practice.

e The use of showcase farms can be an effective way to demonstrate the improved practices to other
farmers and encourage the uptake of these new practices.

e  Setting up an integrated research project that will assess both the biophysical and economic aspects of
using crop residues for bioenergy and application of potential practices to maintain soil fertility. Long-
term soil organic matter monitoring experiments are required to validate the effectiveness of these
strategies. Life Cycle Assessment should be used to evaluate the different strategies, including the
cultivation of perennial bioenergy crops on marginal land and competitive uses of crop residues.
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Annex 1 Programme of the workshop
Time Topic \ Speaker
8:30-9:00 Registration and welcome coffee
e Head of State Agency of Energy Efficiency
9:00 - 9:15 Opening of the Workshop and. Energy Saving of Ukraine, Sergii Savchuk
e Agricultural Counselor, Embassy of the
Netherlands in Ukraine, Carolien Spaans
9:15-9:20 Introduction of moderator Kees Kwant, Netherlands Enterprise Agency
9:20-9:50 The state of fertility of soils in Ukraine YurllKryvda, Stat.e Ir|1|st|tut|<?n Soils Protection
Institute of Ukraine" (Ukraine)
. . Dr. Francisco J. Arriaga
9:50-10:20 E:iirirom ::s?dliseé ?onr seunset?mable University of Wisconsin-Madison
P &Y Soil and Water Management Specialist
10:20-10:30 Break
10:30—11:00 | EXPeriencein the EU with sustainable |\, 10 scariat JrC (Italy)
use of crop residues for energy
Agricultural residues for bioenergy. Jan Peter Lesschen, Wageningen UR (The
11:00-11:30 .
Problems and solutions Netherlands)
Using residues vs using biomass crops | Mykola Royik, Institute of bioenergy crops and
11:30-12:00 .
for energy sugar beet of NAAS (Ukraine)
12:00-13:00 | Lunch
13:00 — 13:30 Recommendation from FAO on using | Sandra Corsi, Food and Agriculture Organization
) ) agri-residues — Is Ukraine different? of the United Nations (FAO)
Options for harvesting straw of higher
13:30—-14:00 | quality while leaving more nutrients Luigi Pari, CREA (ltaly)
behind
e Policy: Ukraine Ministry of agriculture: Policy
view
14:00 — 14:30 | REACTIONS from panel e Industry: Agro Holdings
e Financial institutions
e Bioenergy association of Ukraine
14:30-15:00 Break
Collaborative formulation of
15:00 - 16:00 | recommendations and research 4to 6 groups
questions
. . . Reporting by Tetiana Zheliezna (UABio) and Jan
16:00 — 16:30 | Reporting per group Peter Lesschen (WUR)
. . Wolter Elbersen, Wageningen UR
16:30-17:
6:30-17:00 | Formulation of conclusions (The Netherlands)
17:00 Closure of Workshop and Drinks
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Annex 2 Slides of the expert presentations

Kees Kwant, Netherlands Enterprise Agency: Introduction of moderator
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= irmudasio for find oo

: Jini Fasaarch ze@cis [CU knding |

: Bamiraus TRIEZE
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Yuri Kryvda (Soils Protection Institute of Ukraine): The state of fertility of soils in Ukraine

mmmmmdw
[Cortral ofice of 51 «Dorzhgrassaiharonas)
i b L ikl
The state of fertility {‘-’:-_-_-‘-._'_-‘-_ ==
of soils in Ukraine oy iazer B8 )
P N
MWQ mmﬁ-ﬁr‘ potor [Py Sty
DS ey - ereems s " Creoniiveis sbia
AR AT lleen sk AR Chuas

eLand is the main netional wealth, imder specisl protection of the siates

Constitution of Ukrsine, Article 14

institution

ction institute of Ukraine”
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+ Soil fertility - the ability of the soil to meet
the needs of plants in nutrients, water, air and
heat in sufficient quantities for their normal
development, which together is the main
indicator of soil quality.

The Law of Ukraine "On Land Protection™

v (19! ( Vil round (2001- IX round (2006- X round (2011-
1990 years) 1995 years) 2000 years) 2005 years) 2010 years) 2015 years)

herkas kyi
| Average in OBLAST

Soil fertility - the ability of the soil to meet the needs of plants in
nutrients, water, air and heat in sufficient quantities for their
normal development, which together is the main indicator of soil
quality. 9

3% 1%

’ 14%

27%

35%
= very low <1,1 " low 1,1-2,0 medium 2,1-3,0
® increased 3,1-4.0 high  4.1-50 ® very high =50
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The minimem smount of son=tommodity part of
crop vield that must be left on the field to conserve
hiumus ressurces. %
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deficit-lres Balanes

= anil enfichrmenl with aulfbents;
= profection of soils from erosion;

= reclamation of acid sails;

' reconstruction of Frigation systems;

= sireamlining of available information on soil feility;
= working out of the economic mechanism of financing

activities Tor Ihe consencation and resiaration of sail
Fertilily
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Francisco J. Arriaga (University of Wisconsin-Madison, USA): Research in the USA on

sustainable use of crop residues for energy

Sustainable Use of Crop
Residues for Bioenergy:
USA Research

e
Aol basal & Lk Sy
i 1 T o

Backgrownd - continwed

¢ Concerns for using farm orog rshsues s relaed 1o 2 decking in
crop productiity and soil keakh.

= Harvesting crog biomass results ina redaction of ceganic carkon
iinpats 1 soil and decreased Soll GIgENE ManeL

+ Soi oegenic matter s¥ecs wil physrsl properties, sech @ st
isfilirsfion capacity snd plant water seslability.

= Crog nuiriens in plant Bomats ane remosed from the field during
Barvest. This results in decreased onop nubrient kewvels |, P, E and
othirs] s thi ol companed o RarvesTing just Crog grain.

= Data Tor spsdific soils, crogs, and soll management in & region ane
Ry Tor enaliing biomaess harvest” deckions.

Outline

* Background on harsest of crop biomass for bioenergy in US
= ‘Wil waas v st in LEF
= Pk thie? raeiarch addniied
* Dewrussion on research conducted US
= impacts on crop yiskd
= impacts on sl organe C ard fertdily
= Management eplions duggeted
* Reommendations for plant biomass harvest for bioenergy
from a soil sustainability perspective

ﬁ ﬁ UL i

Impact of stover harvest on maize grain yield =
‘Wisconsin 2010-2015%

" I Sad: Vol
1 .

M eierc e
o _,.ﬂ:—""'-_i St et
ol -
1. pa

g LI

Background

+ i tha LIS ehe ersiin interest o the v of crog rnidusn for gy
production has Besin for bguid foek 1o replacs pertred h h
= U alemcdy SeoCuont ethanal ITom e graia. Thiv schanad v ued s s

addnie i pEickne.
+ Crog bidmis ethans! win uppaied b inthna sthans| production be
g perarlige wied in gaoko.
= AL direr barring | 00N Sl
g

+ s nbdun (ilowvir] pradenls @ potentisl ree mabeisl for ethanal
production in the US gven the langs armeunt of maite grewn.

= ke CTTEL AR msch |Faaicem
and weeile Frybra].
+ Thik presantation will focus on maio rdue b et maects o sl
produlivily,
== E

Comprehensive Maize Residue Harest Assessment in
the Midwest Region of US

b IS w, gk v 11
R i)
v R e P e b § e bl
e e

b U bt m e

o iilagE

E E-;-;.._._..._-. .
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Maize Residue Harvest Assessment = Yield & Soil
Fertility Impacts
L || esemeecdeedies
Doy Vil Mmbarrel  Mwdeais g
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b aize Residue Harvest Increased Water Funofff and

Less Crop Residues on Soil Surface Increase the
Rizk for Erosion

e, Pt oo el Sraace

o b
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] Wenn =
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¥
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Marrow Maize Row Spacing Reduwced Water Runoff
with Minor Impact to Grain Yield
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Less Crop Residues, Concern for Erosion =

fanagement Practices can Help
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Enowing the Relationship of Harestable Biomass and
Plant Portion for Specific Crops can be Useful...
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..and can Help in Making MManagement Decisions
at the Field Scale

Beltmrmihep of Cotting Feighs 5=d Chemaal
Elerrari &mount for Ksine

Oreerall Recommendations

= Crop biomass harvest can be done with minor impacts to
sodl and ervironment when done properdy.

P— g [—— - idar hasnvestiog only a paorion of the bi andfor wwe
- e T mrmmmﬂﬁmmmm
e T carbon for sl health,

: ‘_." I ".' { ".-' 1 '-'.' : 4 Crogy nutrieens willl hasse oo B replacod with comimercial
Y e S LT By Tli2EAS OF MM
=S PRI . = *mhammrﬂ'mlmmmMUm
|' I8 0% R 5 :I' shpaipTnT Traffic.
: JF LS LI o - "Il = Runoff and sroskon can b 2 penbilo is sloping Soils, S with
i, . . 1 . - reduced tillage practices. Permanent Bioenargy orops Can be
] . - 3 - i in ke o
I:7% 185 1k * Dta and madel implementation for making informed
17 3 S £l VOl decisions is ke
Imventories that Take into Account Soil and Crop References
FlEgimalFil:tul! R e e G G, s L, G e T e
1w e, Bk B Bolnhi=RL
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Nicolae Scarlat (JRC, Italy): Experience in the EU with sustainable use of crop residues for

energy
£ Spatially explicit assessment of
sustninable crop residues potential in Europe

Thie European Commission’s sclemnce
and knowledge seryioe

The need for evidence to inform policy

Biomass use and potentials ———

A SIpRificant incredss of Do efgy T4 Mt in 2005
140 Mrow i 2016
Expinciend contribution of Beomass: 180 Mo im 2020
235-282 Mo im 2030
Large bixvass potenbial: 235375 Mook in O30
195505 Mo in 2050

Crop residues potential
Albeged orop ressduos potential is high

4 abundant roughout Eorope
= P iich is thoene, whisa 7
N Oompatition for lind e, food and fiahd, ot
4 PiaSalind SfrairoimenCal impact
o i sustaimable collection rates apply = local conditirs ane conmtrolling
depirds on Crop Type and el CFof P i
significant annual variatkos |

* %

o ComEtitive uses T Dol of SCOfenics |

IRC's Misskon ==
-
b B &+
& ChE Sciemoe ard hnowhsd @ srvice -
of thit Commission our mistban 4 Lo fupport frié; -G.
EU policies with independent evidence b
throughaul the whobs policy eyele™  mn - =s o

How to compare studies?

= Differenl orops oofcedered [member and Cype of crops)

= Typa of potertial: Chesretc, technical, sustainabde

= Arral variation in crop production

«  Different Gen priod considersd

+  Dafinition of Meide 10 CAOp Rbos

+  Fingd resndeal b 1o COPGReT Somtainability disregardineg local conditions
»  Coenpetition for Gfenent wet T

H
T I N C
=T T

. H
L]

HEATIRT e

gus &
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-8
Crop residues potentials 5

Crep prodection
4 Ml CTOpE whwat, Sarkey, ONt, rpe, Make, Npees, rios and s iesr
mutt-annual tere setes for TOp wape
+ wpetid detridution o crepe: § kom apatiel resciution

Spatial distribution of crop residues

-l 1
= Etzh;
W o L L Y TYT P IO

P YL A '7/}/’//;/’;//12///
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Sustaimability of crop residues collection
The effect of residue removal rates on SOC stock change
@ Agrosecotyciem Cenhury Hoded
+ Sol data = EFopian Sol Dalabace - ESDE
+ Chimate

- Climats K Dwtasat projec
- Glchal Chimate Change Modsls [IPCC)
& Agricultural land « Coring Laisd Coved, Land Cowvis OC1
+ Crop rotaton - Earastat, ratioeal statictcs
* Thied stenanios for bomaEs removal
» 2% crop esiduss remoesl
= no remicues eeoeal
» fiotal crep riduss remoresl

remeval rales en SOC
atock change diss Lo
b irass removal

Sustainable potential of orop residues

_hl:hh:ﬂ-ﬂlt.!i]

‘ot potential for all usas

Sustainability of crop residues colbection
Absolute variaticn of S0C in the mid-berm (2015 to 2030}

RIERSICHE T
—
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Conclusions 1
Harmonized methodaiogy & the level of EU
Based on validated moded, sod and dimate cata

L B I

camplemented with local data
Open issues:

conGidering local conditions

Sustainabiity of residues removal in terms of SOC peesenation
Continental data bases provide wide views « local ascesemant has 1o be

¢ Soil Organic Carbon is not the anly Sustainatlity indicator!
¢ Preserving SOC = i it enough? or Should we need to increase it?

<+ Spatial explick assessment is essential for accurate resource evaluation,

Recommendations for the use of crop residues
+ sustainadie removal: local conditions are critical
© he ute of difforent Cultivars

<+ consider competitive uses

<+ dealing with anewdd variabiity

¢ compensatory measures for soll feetdity

Open issues

< farmers decision

+ logistics and costs

¢ rising awareness

Research priovities

< spatial distribution of Crops, Crop rotation

+ modeling soil 0rganic matter

+ local crop yiekds yield

© competiive uses

+ tachnalogy, the use of straw pellets/oriquestes
< SCONOMICS
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Jan Peter Lesschen (Wageningen University and Research, The Netherlands: Agricultural
residues for bioenergy. Problems and solutions

Effect of use of agricultural residues
for bioenergy on soil carbon and
potential solutions

Jan Peter Lescrhen and Wolter Elbers=n

Outline presentation

" fssesement of sustainable straw
remmoval rake far EU

B Exploratory model study to assess
effectiveness of options o reduce
negative effects of residus remowval

® Condusion and recommendation

n-nnrulun Er e W, 5T E-H |

Introduction

® Incressing (projected) use of orop residues for bicenergy
& Shift from food crops bo residues for biofuels

# Use of orop residues for heating and electricity {pellets,
briqueties)

W | g crop residues remain availlable for the soi

® Unchear how much residues can be ramoved without
negative effects on =oil quality

® Many studies use a default fraction, =.g. 0% should
remdin, but withowt dear scientific foundation

® famoval of crop resdues alio requires nutrients to be
replenished, which affects the GHG balance

A-A"rh"'”" L] - K, 17 ki

EU sustainable straw potential

¥ Objective: to assess how much straw can be removed
without reducing soil carbon stocks for EU-27

" approach: RothC soil organic
carban madel in combination E
with environmental impact d-'_l{;—;-""' .
sssessrment model MITERRA- N
Europe

AEm
S
F

b

® part of S2BI0M project
52Biom

ln-;-.nrn.u.n.lrl ER ] -, =T i

Crop reskdues in Ukraine: 35 million ton for energy ¥

PFart: L2 Biom peojecs

!EH!!

custainable and cost

* Large underutilised e
patential — [
. . T el
* Can it be used in & bl
effective way? i

n--m::nmn 1] - e —

S0C balance in MITERRA

® SOC changes based on ~RothC-26.37, model for the turmaver
af carbon in non-waleriogged solls (Colman and Jenkisson, 1999

= ApihiC allows for the effects of soll type, temperature, molsthere
comtent and plant cower on the tumoser process

e =

—z o,
[E] —=
(o=
—
i sl Pl W Ee

B e pr skl Flani Wrmrial HIM : Hem Find G4
B Ml R M i Srganis M e

'A-Aliimnl: En i i, ET FiT
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SOC balance in MITERRA-Europe

* SOC stock based on LUCAS data (0-20 cm) ¢
* Soil sampled at 22000 locations In 2009 (1 0 .
* Bulk densty with pedo-transter function S
* Peat soils (>12% SOC) excluded . ."7-',

* Climate data . v R
* Monthly temperature, precipitation and potential

CV2POtranspiration (WarkClm ans FAD)

® Carbon inputs
& Manure (based on N flows and CN-ratio)

* Crop residues (regional yield data, harvest index
{Viesshouwers end Vertagen, 2002), fesidue removal rate)

n-nncmnulu -~ g, 37 o

Carbon inputs arable land

C input straw crops

® Same approach as for SOC balance,
but detailed data of C input

® Wheat, barley, rye, oats, rice, other
cereals, rapeseed and sunflower

® C quantified for four components:
o Grain yield at regional level (Zurcatet)

* Above Qround residues (eccording to
Scariet ot of, 2010) using yieia degaendent
formula

o Straw : Stutble/chall = 55:45 ratio
o Belowgreund C inget 25% of assimiated
C (bases on Taghtzadeh-Tocel ot o, 2014)

p - B -

Results — Sustainable straw removal rate

Total straw patential for
bioenergy:

66 Mton ary

~1100 P}

u-auzmuozn - p— Py

Current SOC stocks on arabie land

Results — Straw potential per crop

N

I shidesinivrsararend sSiiradraé
7 A Nl & e u* P £
& 9 5P I J:‘&\.‘\‘ ’gf‘. ;;
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Discussion

* Low crop yields, less residues, o O TE——
risk on reduced sodl productivity " . |

1
* High soil carbon stock should be 17
sustained with high C input i

* Uncertainty is large, especially > |
input of belowground C R .
Source: Camis et ol (2018)
® A field/farm specific tool should
be used to assess the actual
local potential
gf".ﬂ"f'."".‘.'_“.' . 5

Effect of straw removal on SOC

& “'\‘Q ......

?
‘ B . eV Phasozes:
! » Oy
1} o e a b AR
o — zo
e i N RPN
" ou._x_u‘un‘u_u.n
SR EET
J, maosnmon B A T Lk

Strategies to minimize soil quality loss

Ne-till planting - no ploughing
Harvesting straw only once every 2-3 years

Planting a green manure crop after harvest
Increase crop yleids

Use stems, leaves for the soll (2/3 nutrients left in the field
+ 1/3 of arganic matter)

Apply other organic fertilizers: digestate, manure, etc.
Better use maize straw not wheat strow

Returning ash from straw buming to the fleld

Requiring balanced fertiksation from farmers

WoE N e

N

b

A-Aoqumozu e, 37 e

Strategies to minimize soil quality loss

» No-till planting - no ploughing

* Harvesting straw only once every 2-3 years
* Increase crop yield (based on yield gap)

» Better use maize straw not wheat straw

’ -
E-Anvumnzn or P—_ 2o

Approach for modelling effect strategies

* RothC maded soil carbon model

® Case study for Vinnytsia oblest ~ ~ df§

® Two sod types: 3 :
® Chernozem: 6.6% OM : «
& Phacozem: 4.4% OM

* Two crops:
® Wheat: 5.2 ton/ha
® Maize: 6.8 ton/ha

* Simulation for 30 years

L-Aatmnatu Wy, 37 L

Effect on SOC of straw removal scenarios

Prefminery rvsults
z ' k"‘"
S R e
. o 0 T S
- ' | £ N T
¥ AT AT =Y
! 8 e W A\ ASASE
—AA
a L Hrww receoreed
— T TR
l 24 - WUy IWin i 480 old aias

v vereoned avd re VW Rage
Arww rovoves evety 1 e
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Conclusions

® The sustamable potential of straw for bioenergy is
estimated at 60-70 Mton for the EU

® Systainable removal rate ranges from 0 to 100%,
depending on cop yield, soil and climate conditions

® Different strategies are available to avoid negative
effects on sod quality

n-norumuzu -~ e, 37 o

Recommendations

* Sustainable crop residue removal rates should be
determined region and farm specific

® Strategies to reduce potential negative effects on soil
quality need to be further quantified (both from sod
quality as economic perspective)

* Long term soil carbon manitoring experiments are
required to validate the effectiveness of thess strategies

n-l\nvmnnzu -~ e, 37 e

Thank you

janpeteriesschen@wur.nl

Q-AG‘NINGSN -~ e, 37 a8
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Mykola Royik (Institute of bioenergy crops and sugar beet of NAAS, Ukraine): Using

residues vs using biomass crops for energy

ENVIROMMEMNTAL ASPECTS OF GROWING
EMERGY CROPS AND USING HARVEST
RESIDUES FOR BIOFUEL

Types and spreading of soil erosion in Ukraine

Topd o @agmdatia

!

:

[
tEEE-t-:nE:::t:sF

Valuntary directive principles of the efficient gsil
TESOUMCES USage

(FAD, Global Soil Partnerships)

ﬂ

Imcrease in the comtent of srganic soil matter
Ensuring nuirient balance amd cycle in the sail

Prevention and minimization, and mitigation of salimity
amd sodicity of the soil

Prevemtion and minimization of soil pellation
Prevention and minimization of soil scidity

7. Comservation and increasing of soil biodiversity
8. Prevestion and minimization of ssil compaction
9. Improvement of soil madstwre mansgement

O

Land resources of Ukraine
|source data: acad. Saiko WF)

Main regulations regarding soil resources in Ukraine

< Comstrtution of Ukraine;
% Laind Code of Ukraine;
& Thee Lavw of Ikraime “0n Soil Protection”™;

% Thee Law of Ukraine “On the State Control over Land Usage and
Frotection™;

< Thee Law of Ukraire “On the Envirommesnt Protection”;

% The Law of Ukraine “0n Assessment of the Impact on the
Emvironment”
< Kational Action Plan on Comibating Soil Degradation and
Desertization (Directive of the Cabinet of Ministers of 30.03.2016
a2 T1-p)
3
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Ommnimom gt | [ Swichgrass varieties 80K
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Sandra Corsi (Food and Agriculture Organization of the United Nations (FAO), Italy):

Recommendation from FAO on using agri-residues — Is Ukraine different?

Crop Residue Management
to Sustain Soil Productivity
8a Corst (PAO Pia el Profection Obsisicn |

e ok X, TRET

i '
2. ali |
12 h ...

G g S| T

PR TR T I TR N AR € ST A

Fiviiant ol M. 20T, Cln. Swigr . Bus. INIy 2000w

A THE COST OF SOIL EROSION
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CROP RESIDUE IMPROVES CROPS' RESILIENCE TO DRY SPELLS

THE COST OF SOIL EROSION &

e e e i d

1 )

somisy

3 part of SOM retaive 4 - 7 parts of sofl weber

BTOCKTAKING ON GROP RESIDUE MANAGEMENT
TO RPROVE FERTRITY / EROSION. COMPACTION, WEED MANAQRIENT, PROFIT

- h—*-‘“. -
——— B
@H - 77@‘?‘“’“"“““‘“—" ’ii" 4

P, 004
e ] Do o4 ol 3000, ke amet P v, (A, By st W b, {87
[paRa— mec, 3aes, -

1% SOM In the top 30 om of soll can held 149 000 Bhars
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FROM BROAD PRINCIPLES TO SPECIFIC RECOMMEMOATIONS «
THE ROLE OF RESEARCH

N i i
A e o s e
el i L it gl i il
B ki i e e
Lrmarealr Bl e e el i ceadens
B Wi prit o ik
- AT T
= AT N T —
o

FPARADIGM CHAMGES DEPEND OM STROMG POLICY BUPPORT

Sandra. Corsifffan.org
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Luigi Pari (CREA, Italy): Options for harvesting straw of higher quality while leaving more

nutrients behind

Possible measures to reduce
Impactsofcmpresidug : al

D Luigi Fad

Luigi pari@oed gov.it
Camams e Ao b v o (omma—
Mrant anay o armesty ot s bed Fea s
e rmr, 4 ] e e (o TRt

’

on of two
the hmmmmmw
AT PN Sytem,

18 e yteid syeem e cxaw waller are Lbued by R0TO ML pow-Sesshing
2130 wpantion
The princigie betiag ROTD PLUS & seple Sut actemely «¥eclve. The impelier of the
hrshing vo2 Sides T CTIw E0 teo Mows 3 material 230 ‘edt them 10 ™ o
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Toueeld A force
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A the sarme Sme the

Overview

1) Wheat harvest technologies: Traditional
combines vs. hybrid combines

2) Experience of CREA IT on wheat residues
collection after harvest with traditional and

hybrid Combine in France and Sweden
= Memad for guantificaions of ey Soman ractions (I, Cow s datt)

3) Observations and Conclusion

Differences in the residues generated

Traditional combine: Hybrid Combine:

<4ang caw (6070 omf easy 0 e aked <ot now (2630 cm) Ao tuling
- N URpeT Jart of the vam &
Setactws

Traditional combines vs. hybrid
combines: technical differences

Crat! sscapes below the eraw aad k
ket o ia e Sek ot collecied By baler]

The combines can be equipped with
devices for incorporating or unloading
the chaff onto the straw windrows.
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CREA IT Experience on residue
collection in FRANCE

HARVEST TESTS PERFOREMD TO EVALUATE THE
EFFICIENCY OF A TRADITIONAL COMBINE NEW

CREA IT Experience on residue
collection in SWEDEN

HARVEST TESTS PERFOREMD TO EVALUATE THE
EFFICIENCY OF A HYBRID COMBINE FENDT 9490 X
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Straw: Dry matter partitioning
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Straw: Dry matter partitioning
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In FRANCE with traditional combine

Quantification of the residues left in the
field after baling
- The material left in the

OBSERVATIONS

The combénes used influenced the total amount of residues
available for collection, with the hybrid system the collected

field after the passage of product was only the 52%, while with the traditional combine
the baler was quantified the collected product was the 80, 7%.
in both France and
Sweden. Therefare, with the hybrid system a significant amount of straw
is left in the field, mainly the upper and thinnest part of the
The combine and the stem that pick up devices are not able to lift up
recovery system used
have influenced the
amount of material
effectively collected.
In Sweden with hybrid combine CONCLUSION
The collection of the 52% of the residues achieved
:uh“““ with hybrid combines can be considered 2 good
On 3 total amoent of 5,25 compromise between “removed and left” organic
tons/ha of residues collectable, matter from the field after wheat harvest and
the biomass ket in the field after could be the way to balance the impact of
baling were about 2,5 tons/ha residue removal.
(48%)

Studies are needed to verify that the part left in the
fiedd would be the richest in minerals and
nutrients to eventually take actions for adjusting
the machines to reach this purpose.
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Thank you for your attention

YWW. Eruppo-panacea.it
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Wolter Elbersen, Wageningen UR (The Netherlands): Formulation of conclusions

Worap-up: highlights and conclusions from the
workshop, explanation of
follow-up.

Wolter Elbersen
Workshop “Agricultural residues for bioenergy. Problems and solutions”

)
AWAGENINEEN -

What is your standard?

A. s you reference field burning and using natural gas? As it is
now

B. Oris your reference maintenance of soil quality and energy
crops as alternative energy source?

If we use field residues, A is now the standard.

This seems unsustainable soon = we need to make B our
standard asap

“What is not ecological is not economical” or
“What is not ecological should not be economical”

nwAGENINEEN *

Group questions

* Assign a rapporteur

* Questions:
Do we agree that agricultural field residues can be removed for other uses?

How much? %

What determines the fraction that can be removed?

Is it clear how to do this? Are there question?

What research needs to be done to solve the remaining questions?

Who can carry out this research? What project do we need?

gWAEVENIVNG‘EN -

Can we have the biomass and feed the soil too?

Dynamics of organic matter content in soil when

* Yes, but it will cost extra growing switchgrass (2009-2017 Yaltushkiv EBS IBC&SB)

« Is it still competitive against
alternatives like energy crops
(natural gas)?

i
al

* We do not know at this moment!

* Can we define “no regret”
recommendations?

* Can we define what we need to
know and develop?

EWAEENINEEN »

Where are soils in Ukraine now?

aw Dynamics of organic matter content in soils of Ukraine

S

{198 1 YTV (1996 V01 e 006 e 351
et

* Soils in Ukraine are declining —
Residue burning el BT
Under-fertilisation
Lack of rotation

£

* Decline is slowing but still declining

§

* Using residues for energy seems
not worse than burning straw in the "
field and using natural gas.....

P o ) W) 00 e

Setting very high standards for crop
residues may kill the option before it
starts

AWAEENINEEN o

How promising are the measures?

rilage Type |Stover vield| N Removal | P Removal |

Return Ash / digestate?

Better use corn than wheat ~Mg/ha—~ ke/ha

straw Moderate Harvest Level

No-till + nutrient v

replenishment + rotation Sonsentiorsl) 4 1 0 25 389

« Arriaga: > higher yield? ~ Notilage 37 b 8 309
150 (0.10) ns - ns ns

* Lessche and E:

4 » High H: st Level
* No-till and straw removal is i et Eave

better than current practice Conventional 7.1 433 46 59.0
without removal of straw  yq yjage 73 492 60 638
150(0.10) ns ns ns ns
[T T e Residu vanvest el
County No Moderat %
Yild  harvest e Hen
Mean 10.2 9.8 101 10.1

Range 29-134 13-165 06-167 08-164

nw»\ssmussn >
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How much field residue can we use without soil

damage

* 60to 120 m Hain EU.......
* 30 to 50% of residue

* How about Ukraine? 20 -30%
* Which 20/30%?

« In practice local residue will be
(over)used.

Results - Sustainable straw removal rate

Total straw potential for
bioenergy:
66 Mton dry matter

~1100 )

Environmental potential

The effect of residue
removal rates on SOC
stock change due to
biomass removal

Plant locations

Map of potential plants
+ Find most favourable site

+ Establish plant capacity
within a certain area

« Establish collection radius fo
a certain capacity

Optimal plant capacity dependy
on available resources and
collection costs

9:15-9:20

9:20-9:50

9:50-1020
1020-10:30
10:30-11:00
11:00-11:30
11:30-12:00
12:00-13:00
13:00-13:30

13:30-14:00

14:00-14:30

14:30-15:00
1500~ 16:00
16:00-16:30

16:30-16:45

1645

Topic
Regstrationand welcome coffee
.
‘Ukraine, Sergii Savhuk
.
‘Opening of the Workshop. Carolen Spaans
. 1 s
Brett Pelimar the)
Introduction of moderator Kees Kwant, Nethelands Enterprise Agency
‘Yur Kyves,Director of Cherkasy branch of tate nsttution"Sois
Thesiniacihmy ofmisialuiny Protection insttute of Ukraine” (Ukraine)
Or. Francisco ). Arraga
Solland Water Management Speciaist
Break
Nicolae Scarat, JRC
" i ‘Mykola Royik,
Using residues vs using biomasscropsforensrgy Ly
Lunch
Sandea Con,
diferent? (740)
experiences on wheat harvest in Sweden and France. LU, Post CRER Ry
© Poliy: Uksaine Ministry of agriculture: Polcy view
© industry: Agro Holdings
RSOk piadl o finandal nstiutions
o Bioenergy associationof kraine
Break
questions &
Reportingper group  short discussion Reporting by one rapporteur pe group

‘Wrap-up: highiights and conclusions from the workshop,
explanationof Wolter Elbersen, Wageningen UR (The Netheriands)
Follow up.

Closure of Workshop and Drinks

We have a window to do the research now!

* No-till > Will this solve it???

* Harvesting straw only once every
2-3 years

* Green manure crop

* Increase crop yields

« Leaves for the soil (2/3 nutrients
left in the field + 1/3 of organic
matter) > Pari

« Apply other organic fertilizers:
digestate, manure, etc.

* Use maize straw not wheat straw

* Returning ash from straw burning
to the field

* Requiring balanced fertilisation
from farmers

J) e | 4§

* Measure (soil) impacts
* Measure cost
- what is value of SOM?

* Make the right comparison!

+ Natural gas come at a cost: loss of
foreign funds and security of supply
and GHG emissions!

* Better have farmers make good (long
term) decisions - give them the
tools!

* Financiers can help by setting
standards — but not kill the option

* Government can help with right
compensation system

END

Drinks.......

AWAGENINEEN
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