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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 27th, 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/
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1.3 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. 
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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 (11th) 

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 9th and 10th 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 yield, 

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.  
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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. 

 

2.4 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 (FAO), 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.  
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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: 

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

 How much? Which percentage? 

 What determines the fraction that can be removed? 

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

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

 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? 
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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? 
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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. 

3.4 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: 

 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. 

 Good spatially explicit data and model implementation is key for making informed decisions on the 

use of crop residues.  

 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. 

 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. 

 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 

9:00 - 9:15 Opening of the Workshop 

 Head of State Agency of Energy Efficiency 
and Energy Saving of Ukraine, Sergii Savchuk 

 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 
Yuri Kryvda, State Institution "Soils Protection 
Institute of Ukraine" (Ukraine) 

9:50 – 10:20 
Research in the USA on sustainable 
use of crop residues for energy 

Dr. Francisco J. Arriaga  
University of Wisconsin-Madison 
Soil and Water Management Specialist 

10:20 – 10:30  Break 

10:30 – 11:00 
Experience in the EU with sustainable 
use of crop residues for energy 

Nicolae Scarlat, JRC (Italy) 

11:00 – 11:30 
Agricultural residues for bioenergy. 
Problems and solutions 

Jan Peter Lesschen, Wageningen UR (The 
Netherlands) 

11:30 – 12:00  
Using residues vs using biomass crops 
for energy 

Mykola Royik, Institute of bioenergy crops and 
sugar beet of NAAS (Ukraine) 

12:00 – 13:00  Lunch 

13:00 – 13:30 
Recommendation from FAO on using 
agri-residues – Is Ukraine different? 

Sandra Corsi, Food and Agriculture Organization 
of the United Nations (FAO) 

13:30 – 14:00  
Options for harvesting straw of higher 
quality while leaving more nutrients 
behind 

Luigi Pari, CREA (Italy) 

14:00 – 14:30 REACTIONS from panel 

 Policy: Ukraine Ministry of  agriculture: Policy 
view  

 Industry: Agro Holdings  

 Financial institutions  

 Bioenergy association of Ukraine 

14:30 – 15:00 Break 

15:00 – 16:00  
Collaborative formulation of 
recommendations and research 
questions 

4 to 6  groups  

16:00 – 16:30 Reporting per group  
Reporting by Tetiana Zheliezna (UABio) and Jan 
Peter Lesschen (WUR) 

16:30 – 17:00 Formulation of conclusions  
Wolter Elbersen, Wageningen UR  
(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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Yuri Kryvda (Soils Protection Institute of Ukraine): The state of fertility of soils in Ukraine 
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Sandra Corsi (Food and Agriculture Organization of the United Nations (FAO), Italy): 
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Luigi Pari (CREA, Italy): Options for harvesting straw of higher quality while leaving more 

nutrients behind 

 



 
 
 
 

40 
 

 



 
 
 
 

41 
 

 



 
 
 
 

42 
 

 



 
 
 
 

43 
 

Wolter Elbersen, Wageningen UR (The Netherlands): Formulation of conclusions 

 

 



 
 
 
 

44 
 

 

 

 


