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Newsletter 3 (February 2013) 
 

BIOCHAR climate saving soils  
The project Biochar: climate saving soils is a project which is 
funded by the Interreg IVB North Sea Region Programme.  
 
The partners from 7 countries share their biochar knowledge 

about standards, production, use and environmental impact.  
 
Field trials are an important part of the project. In this newsletter 

an overview of the first trials is presented.  Ten test  locations 
across North Western Europe are included in the trial 
programme.  In 2013 most of these field trials will continue.  
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project leader  

www.biochar-interreg4b.eu 
 
 
 

 
 
 

 
 
About the newsletter 

This newsletter is a product of the Interreg IVB project Biochar: 
climate saving soils.  
 
Although the production of this newsletter has been done with 
utmost care, the project management is not responsible for, and 
expressly disclaims all liability for, damages of any kind arising out 
of use, reference to, or reliance on any information from this 
newsletter. The authors express their own view and they do not 
necessarily reflect the views of the project management or the 
project partners. No guarantee is given that the information 
provided in this newsletter is correct, complete, and up-to-date. 

 
 

 

Upcoming Events 
March 12th and 13th 2013  
Biochar: climate saving soils 
project meeting (London) 
 
March 14th and 15th 2013 
Biochar COST action meeting 
(London) 
 
June 3rd – 7th 2013 
21st  European Biomass 
Conference and Exhibition 
(Copenhagen)  
 
October 1st and 2nd 2013 
ANS congress: 
Wastemanagement meets 
Biochar - Perspectives for 
Climate Protection? (Berlin) 
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Dr. Greet Ruysschaert is Senior Researcher at the Institute for 
Agricultural and Fisheries Research,  
Plant Sciences Unit - Crop husbandry and environment 
in Merelbeke (Belgium) 

 

Interreg biochar field trials in the North Sea Region 

by dr. Greet Ruysschaert 

The Interreg IVB North Sea Region project ‘Biochar: Climate 
saving soils’ aims to demonstrate the effects of biochar on soil 
and crop growth in the North Sea Region, and has therefore 
established biochar field trials in all partner countries, being the 
Netherlands, Germany, Norway, Sweden, Denmark, UK and 
Belgium. 

 

Figure 1: Map with locations of the Interreg biochar field trials. The blue 
marks are locations of the (extended) common field trial. The purple 
marks are additional field trial locations. 
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Common biochar field trials 

In each of the participating countries, one field trial was established with the same biochar and 
according to a standard protocol (see Figure 1). In this way, we can demonstrate the effect of 
the biochar used across different soil types and North Sea region climate regimes.  

Biochar used - Romchar 
The biochar in these trials, further called ‘Romchar’, is produced by Carbon Terra with a mix of 
woody feed stocks (Norwegian Spruce, Silver fir, Scots Pine, beech and oak) and at a pyrolysis 
temperature of 450-480 °C. The process takes a few days and leads the char to a small fire-front 
in the end of the system what helps to destruct potential harmful substances such as PAHs and 
dioxins.  

The Romchar of the batch received by ILVO contained 69% carbon and 0.4% nitrogen. The pH 
(KCl extract) was 8.6. This is high but not exceptional for biochar. The majority of the particles 
had a size ranging from 0.5 to 8 mm (Table 1) 

Table 1: Particle size distribution of the Romchar batch received by DTU (Denmark) 

Particle size % 
>8 mm 5 
0.5-8 mm 80 
0.1-0.5mm 6 
<0.1mm 8 

 

Field trial establishment – protocol 
Depending on the local conditions, the Romchar biochar was applied in autumn 2011 or spring 
2012. Given the sometimes low carbon contents of the soils in the project region, we did not 
want to exaggerate the biochar dose, which we set at 20 ton/ha (on a dry base). The biochar 
was not pretreated before application. 

At each location, 3 or 4 biochar plots are compared to 3 or 4 control plots without biochar 
amendment.  

Biochar was applied by hand. In order to distribute the biochar evenly over the plots, the plots 
were divided into subplots for biochar application. As the biochar was quite dusty, some 
prewetted the biochar and we protected ourselves with breathing masks. If possible, 
incorporation of the biochar was done immediately and without inversion in order to obtain a 
good vertical distribution of the biochar in the soil profile.  

In 2012, the first growing season, spring barley was grown on all trials, except in Germany where 
winter wheat was chosen.   

Fertilizer dose and type and tillage practices are applied according to local practices and are 
equal for both the biochar and control plots. As biochar is expected to have an effect on pH or 
soil acidity, some partners, if necessary, limed the fields prior to the field trial establishment to 
minimize pH effects.  
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Figure 2: Biochar application in the German trial.        Figure 3: Biochar application in the Scottish trial. 

       

Figure 4: Biochar incorporation in the Danish trial.                Figure 5: Vertical distribution of biochar just  
           after incorporation in the Belgian trial. 

    Figure 6: Harvest of the Belgian trial August 2012. 
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Measurements and first results 
Our aim is to create a minimum data set of soil and crop measurements that is comparable 
across the North Sea Region. This includes the time evolution of carbon, acidity (pH), availability 
of nitrogen and other nutrients, crop yield and crop nitrogen and phosphorus uptake. Apart 
from this we count earthworms and investigate the microbial community structure and water 
retention. We agreed how to sample and samples are, to the extent possible, analysed by one 
lab in order to create homogeneity in our data set.  

At the moment, not all data sets are available yet. Below we present some data on the effect 
of biochar on crop yields and earth worm occurrence.  

In the first year after biochar application, effects of biochar on grain, straw or total above 
ground biomass (grain + straw) appear to be variable. In most cases, yields in biochar plots did 
not deviate more than 5 % from the yields in the control plots (between the dashed lines of 
Figure 7). The largest biochar effect was observed in the UK trial where biochar application 
caused a 46% increase in grain yield. Biochar had also a positive effect (not always statistically 
significant) on grain yields in Sweden (+ 6%), straw yields in Norway (+14%) and grain (+12%) 
and total aboveground biomass (+6%) in Denmark. In contrast, biochar caused a grain yield 
decrease of 10% for winter wheat in Germany. 
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Figure 7: Dry matter yields of grain, straw and total aboveground biomass (grain + straw) of the biochar 
plots relative to the control plots (=100) in the first year after biochar application (2012). If bars end on the 
solid line there is no difference between the biochar plots and the control plots. Bars ending above or 
under the dashed lines indicate that dry matter yield in the biochar plots deviates more than 5% from the 
control plots. 
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In several countries, earthworm counts were conducted in the summer of 2012. No significant 
differences were found between earthworm numbers for control and biochar plots except for 
the Norwegian trial where earthworm numbers were significantly higher in the biochar plots 
(Figure 8).  
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Figure 8: Earthworm numbers in control and biochar plots from field trials in different countries in the first 
year after biochar application (with indication of standard deviations). 

 

Additional biochar field trials 
Apart from the treatments with pure Romchar and the comparison with a control, some 
countries have extended the common field trial with other Romchar treatments in order to 
investigate additional factors or have established additional field trials with other biochars.  

 

What are the effects of other biochar types?  
Bioforsk and DTU are jointly testing Skogenskol biochar under field conditions in Norway and 
Denmark. Skogenskol is a wood based (mainly Birch) biochar pyrolysed at 500 degrees with a 
particle size distribution as shown in Table 2. In Denmark, it was tested at a dose of 20 t/ha in 
two adjacent field trials of which one was established in spring 2011 and one was established in 
summer 2011. The crop types grown were oat in 2011 and spring barley in 2012. The trials had a 
one-factor block design with two treatments: a control treatment without biochar, and a 
treatment with 2 kg biochar m-2. Each treatment had four 4 replicates. There were no effects 
on crop yields. In 2011, the year in which measurements were conducted,  Skogenskol 
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appeared to improve water retention. Also in Norway, no yield effects in the pure Skogenskol 
amended plots were observed compared to the control (Figure 10). 
 
Table 2: Particle size distribution of the Skogenskol biochar analysed by DTU (Denmark) 

Particle size % 
>8 mm 19 
0.5-8 mm 80 
0.1-0.5mm 0.2 
<0.1mm 0.8 

 

Dalkeith biochar is made from mixed hardwood, predominantly sycamore, at a pyrolysis 
temperature of 450 °C.  It was used in two trials in Scotland. The ‘barley trial’ tested the biochar 
at two doses (10 and 30 t/ha) from spring 2011 to spring 2012. Five fertilizer rates were tested, so 
that the interaction effect of biochar and fertilizer dose on crop yield, as well as N uptake and 
green house gas emissions (N2O and CH4) could be investigated. Biochar was found to 
increase grain yield and increase N2O emissions. 

Also in the Scottish ‘Legume trial’ (autumn 2010-autumn 2012), Dalkeith biochar was applied at 
10 and 30 t/ha. Four legume crops and winter wheat with or without ammonium nitrate fertilizer 
were grown in the 2010/2011 season and winter wheat on all plots in the 2011/2012 growing 
season. N fixation by leguminous plants in the presence of biochar and the availability of 
nitrogen in the soil was investigated. Early results suggest that biochar had a positive effect on 
maintaining soil nitrogen levels for wheat uptake in some cases. 

 

What are the benefits of biochar compared to other soil improvers? 
In the Netherlands different biochars are compared with other soil improvers, such as compost 
at three different locations. The tested biochars include charcoal, activated carbon and 
torrefied wood chips. The nutrient supply in all treatments is optimized by the application of 
mineral fertilizers, so that the eventual effects of biochars and other soil improvers caused by 
nutrient supply are left out of consideration. 

In Valthermond, the crops in the field experiment from 2010 to 2012 were sugar beet, starch 
potatoes and spring barley. The torrified wood chips were applied at a dose of 15 t/ha in spring 
2010, while activated carbon and charcoal were applied each year at a dose of 5 t/ha from 
2010 to 2012. Compost was applied in spring 2010 at a dose of 18 t/ha and in 2011 and 2012 at 
9 t/ha. Only in 2011, the yield in the compost treatment was significantly higher than in the 
control treatment with mineral fertilizers. In the other situations, the differences in yield were not 
significant.  

In Kollumerwaard, the crops in the field experiment from 2010 to 2012 were spring wheat, seed 
potatoes and winter wheat. Activated carbon and charcoal were applied each year at a 
dose of 5 t/ha and compost at a dose of 9 t/ha per year. Only in 2010, the yield in the 
treatment with activated carbon was significantly higher than in the control treatment with 
mineral fertilizers. In the other situations, the differences in yield were not significant.   
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In Lelystad, the crops in the field experiment from 2010 to 2012 were spring barley, sugar beets 
and onions. Charcoal was applied each year at a dose of 1.5 and 5 t/ha and compost at a 
dose of 9 t/ha per year. No significant differences in yield were observed between the 
treatments.  

 

Can biochar effects be enhanced with compost, sludge or cattle manure 
In several trials it is investigated if beneficial effects in the soil can be achieved more quickly 
when the biochar is ‘enriched’ or ‘pre-charged’ with nutrients or is ‘biologically activated’. 
There are several ways to do this. You can mix biochar with other amendments such as 
compost, sludge or cattle manure just before application or some time beforehand. As for 
compost you can also add the biochar as a feedstock of the composting process. Another 
advantage would be that the biochar prevents nutrient losses of the product in which it is 
mixed such as compost or manure.  

In Germany, HAWK investigates the effect of compost (20t/ha) and a compost/biochar 
(Romchar) mix in the same field trial where pure Romchar is tested (Figure 9). The compost and 
compost/biochar mix was made 6 weeks before the soil application (autumn 2011). As for the 
compost/biochar mix, the biochar was added during the composting process and caused 
considerable water adsorption. In 2012, the control plots had the highest yields, although not 
significantly different from the compost/biochar mix and the compost amended plots. Grain 
yields were however higher for the control plots compared to the pure Romchar plots. 

 

 

Figure 9: Compost and biochar/compost mix used in the German Romchar trial. 

 

Sludge application and sludge with Skogenskol biochar is compared to pure Skogenskol and a 
control in Sel (Central Norway). In this trial compost-sludge was first applied in spring 2011 and 
tilled into the soil and then one week later the biochar was spread and mixed in with the 
compost-sludge or the soil alone in different plots. Yield results (Figure 10) showed that biochar 
+ sludge treatment had slightly higher yield but not significant compared to sludge alone, while 
biochar alone was comparable with the control. However the combination of biochar with 
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sludge significantly reduced the incidence of stem  breaking in barley plants (Figure 10) and 
reduced also barley neck breaking (although not significantly) compared to sludge alone. The 
effect of biochar on crop development, not just yield, is important, as in countries such as 
Norway which experience a lot of wet summers, harvesting grain can be hampered by 
excessive  lodging (plants lying flat) and the breaking of stems and grain ears. It is well known 
that overfertilization of N can lead to unbalanced growth in grain crops where plants grow high 
but without sufficient strength in their stems to withstand heavy rain and wind events at the end 
of season. One hypothesis could be that biochar immobilizes nitrogen. Another hypothesis, that 
deserves more investigation, is that biochar is providing supportive nutrients such as K and Si for 
stronger stem growth.  
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Figure 10: Grain yield in Norwegian Skogenskol trial (Sel, 2011) and percentage of barley plants where the 
stem of the barley plant bends or breaks (error bars are standard error). 

 

In Scotland, the treatments cattle manure, cattle manure premixed with Romchar-biochar and 
cattle manure and Romchar-biochar applied at the same time, are compared to pure 
Romchar and a control. No significant effects were found. 

 

Should biochar be applied in autumn or spring? 
In Denmark, four biochar field trials are established at the same site. Two with Romchar and two 
with Skogenskol. For every biochar type, there are two trials with a different application date, 
one in autumn and one in spring. There were no effects of the application date on the crop 
yields. However, it was observed that less soil mineral N was available in the Skogenskol plots in 
the weeks after the spring application, which resulted in a slightly lower plant height. This effect 
was not observed in the following year on the same plots and also not in the Romchar plots.  
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Further perspectives 
Field trial visit are organised in most of the participating countries. See Table 3 for contact 
details in a specific country. 

 

Figure 11: Field trial visit in Belgium, June 2012. 

 

 

Figure 12: Field trial visit in Valthermond in Holland, July 2012: FLTR Kor Zwart (Alterra), Jesper Jönsson 
(Develop. Officer Interreg Northsea Region / Viborg), Lidwien Slothouwer (Agentschap NL) en Douwe 
van Noordenburg (Debets bv).  
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Most of the field trials will also be monitored in 2013. For the common field trial this will be 
according to the agreed protocol. The upcoming book ‘Biochar in European soils and 
agriculture: science and practice’ will contain a chapter with more results on these Interreg 
field trials. 

 

Table 3: Contact details and locations common biochar field trials 
Country Field trial 

location 
Responsible 
Institute 

Contact person 

UK  Boghall University of 
Edinburgh 

simon.shackley@ed.ac.uk 

Norway Ås Bioforsk adam.otoole@bioforsk.no 
Sweden Jönköping Swedish Rural 

Economy and 
Agricultural 
Societies 

tor.kihlberg@hotmail.com 

Denmark Roskilde DTU, dept. of 
Chemical 
Engineering 

esbr@kt.dtu.dk 

Germany Gut 
Rupennest, 
Lathen 

HAWK Faculty of 
Resource 
management 

roedger@hawk-hhg.de 

Netherlands Valthermond NMI/PPO romke.postma@nmi-agro.nl 
Belgium Merelbeke ILVO greet.ruysschaert@ilvo.vlaanderen.be 
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