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Currently Miscanthus is primarily used for 
simple combustion to provide energy, either 
directly for heat or for the production of 
electricity. For this purpose, Miscanthus 
is harvested after winter, when moisture 
contents are low. This lower moisture content 
at harvest is particularly important, as less 
energy is required to dry the biomass prior 
to combustion. Delayed harvest in spring 
further helps to improve the combustion 
quality of the biomass, by reducing ash 
content and content of critical elements, 
such as chloride. 
Anaerobic digestion is another energetic 
utilization option for Miscanthus. Perennial 
Miscanthus has lower environmental impacts 
than annual energy crops (e.g. maize) and 
requires lower agricultural inputs while 
producing comparable high biomass yields. 
For these reasons, Miscanthus can help 
to improve environmental and economic 
sustainability of the biogas sector. However, 
to date Miscanthus has needed to be green-
harvested in autumn to achieve sufficient 
biomass yield and digestibility for anaerobic 
digestion. Harvests yields decrease over 
winter due to leaf fall and the increasing 
lignin content correlates negatively with 
digestibility.
In summary, it can be stated that the 
energetic pathways combustion and 
anaerobic digestion require different if not 
contrasting biomass qualities, which can 
be only achieved at distinct harvest dates. 
The MISCOMAR project aims to assess the 
suitability of novel Miscanthus genotypes 
for anaerobic digestion and combustion at 
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two harvest dates (October and March) and 
compare them with the standard cultivar 
Miscanthus x giganteus (Mxg).

Material and Methods
The biomass was harvested in autumn 2016 
and spring 2017 by the respective partners at 
each site and the biomass quality for biogas 
and combustion was analysed. 
The assessment of the combustion samples 
included dry matter-, ash-, fiber-, mineral-, 
chloride- and silicon-content (according 
to VDLUFA methods). Additionally, the 
ash melting behaviour was evaluated by 
classifying the ash at different temperatures 
into ash fusion classes. For this purpose, 
the ash was heated up to four different 
temperatures (800°C, 900°C, 1,000°C and 
1,100°C) and was analyzed after cooling via 
microscope. The samples were classified 
into four different ash fusion classes based 
on their macroscopic structure. The ash 
fusion classes 1 and 2 mean no or very little 
sintering of the ash, classes 2 and 3 partial 
ash-sintering, classes 3 and 4 high levels of 
ash-sintering and class 5 means completely 
molten ash. 
The biomass quality for anaerobic digestion 
was assessed by a biogas batch test according 
to VDI 4630. The substrate-specific biogas 
and methane yield and the methane content 
of the biogas were determined. In the batch 
test, 200 mg of the dried and milled biomass 
was mixed with 30 g of inoculum from 
a commercial biogas plant and digested in gas 
tight fermentation flasks. The biogas batch 
test was carried out in a water bath with 

a temperature of 39°C (mesophilic conditions) 
for a duration of 35 days. The biogas volume 
was determined by measuring the pressure 
increase within the fermentation flasks. 
When necessary, the produced biogas was 
collected and stored in a gas storage flask. 
From this stored biogas, the methane content 
was analysed by using a gas chromatograph.

Biomass quality for combustion
The average ash content of all genotypes at 
all locations was 4.13% of DM. The biomass 
from the site in Germany (UHOH) had the 
lowest ash content (3.25%), while those 
from the UK site (IBERS) had the highest ash 
content (4.91% of DM). The biomass from 
Poland (IETU) showed an ash content (4.18% 
of DM) close to the average. Mxg had at each 
location the lowest ash content and over 
all three locations about 2.55% of DM. The 
higher ash content from the IBERS site was 
influenced by the harvest in early February.
The average lignin content of all three 
locations was 9.27% DM, the average 
cellulose content 46.35% DM and the 
average hemicellulose content 26.59% DM 
from the biomass harvested in spring 
2017. The biomass from UHOH site had the 
highest lignin contents, those from IBERS 
the lowest. Cellulose content, however, was 
highest at IETU and lowest at UHOH, while 
hemicellulose content was highest at IBERS 
and again lowest for UHOH. At each location, 
Mxg had the highest lignin content (11.5% of 
DM). The high lignin and low ash contents at 
all locations are a first indicator that Mxg is 
suitable for combustion.
The assessment of the ash melting behaviour 
showed that the biomass from UHOH 
location had on average the highest and from 
IETU location the lowest ash fusion classes at 
each temperature. The results showed that 
the increased heavy metal concentrations in 
the biomass had no negative effects on the 
ash melting behaviour. At the UHOH site, the 
novel genotypes tended to have lower ash 
fusion classes than the standard genotype 
Mxg and therefore an improved combustion 
quality. In Katowice (IETU), GNT41 is the 
most suitable and GNT14 the worst suitable 
genotype for combustion concerning the ash 
melting behaviour. In Aberystwyth (IBERS), 
GNT3 had poorest results in ash fusion 
classes, Mxg was the most suitable genotype 
for combustion.

University of Hohenheim - biogas batch test
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The analysis of chloride content showed 
that the average chloride content from all 
locations and all genotypes was 0.04 % of 
DM. The genotypes at Katowice had the 
lowest chloride contents, the genotypes at 
Aberystwyth had the highest with UHOH 
found between the two. At each location Mxg 
had the lowest or was near to the genotype 
with the lowest chloride content.

To conclude the results of the first year, no 
negative effects of contaminated soils on 
combustion quality were found. Depending 
on location, the novel genotypes seem to 
be more suitable for combustion than the 
standard cultivar Mxg.

Biomass quality for anaerobic 
digestion
The biogas batch test demonstrated that the 
biomass harvested in autumn had a slightly 
higher substrate specific methane yield 
(SMY) than the biomass harvested in spring 
(+8.5 ml CH4 (g oDM)-1), which shows that 
a harvest before winter is favourable for 
anaerobic digestion. 
The results assume a negative correlation 
between lignin content and SMY: the higher 
the lignin content in the biomass the lower 
the SMY. Therefore, at UHOH and IETU, the 
novel genotypes had a higher SMY than the 
standard cultivar Mxg in autumn and spring 
biomass, due to lower lignin contents. At 
Aberystwyth, however, Mxg had the highest 
SMY in autumn biomass but the lowest when 
biomass was harvested in spring, which can 
also be reduced to the lignin contents. 
These results show that higher heavy metal 
contents in biomass did not negatively affect 
anaerobic digestion. The results demonstrate 
that the novel genotypes tended to be more 
suitable for anaerobic digestion than the 
standard cultivar Mxg; however, these results 
are still preliminary, we will need to wait for 
the results from the second harvest year to 
confirm them.

Data management 
is as crucial as the data 
“The world’s most valuable resource is no 
longer oil, but data.” 
This statement from The Economist in 2016 
highlights the rising power of accurate data. 
MISCOMAR in its essence is centred on 
successful data management. 
The project compiles data from three different 
organisations, from three different field trial 
locations in three different countries. 
The challenge of successfully recording the 
data which will inform vital conclusions, is 
always present. 
But it hasn’t been an issue for MISCOMAR, 
due to a pioneering data management 
system which has streamlined the process of 
recording, organising, and compiling results. 
PHYSIS is a new system allowing organisations 
to ‘collect, manage and collaborate’ scientific 
data which is properly stored and analysed, 
with no room for error.
“The system has been designed by scientists, 
for scientists,” says Michal Mos from 
Terravesta, a key contributor to PHYSIS. 

Michal Mos,  
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“I’ve been involved in numerous scientific 
trials for most of my life, and the challenge of 
collecting data from different sources which 
are not labelled clearly, or not contextualised, 
can halt the process of data analysis. This is 
a problem across the industry. 
“With PHYSIS what you have is a dedicated, 
secure online management system which 
allows data to be expertly organised at 
different levels, and provides fast data 
visualisation in the form of graphs,” says 
Michal. 
“The data belongs to MISCOMAR, but is 
faultlessly managed by PHYSIS,” he says. 
At the heart of MISCOMAR there are 
measurements that are made on the plants 
at three field trial locations: a heavy metal 
contaminated arable land in Bytom, Poland, 
land with high clay content and waterlogged 
soils in Unterer Lindenhof, Germany, and 
nutrient depleted soil, intensively used in the 
past in Lincolnshire, Great Britain.
The task of compiling the data from different 
locations is not new, but the ultimate aim 

of the project is being streamlined with the 
help of PHYSIS. “This is the first time we have 
successfully trialled the system and is has 
been a real triumph so far.” - says Michal.
“PHYSIS has been invaluable in this scenario. 
We are hoping to roll it out for use on bigger 
projects and we’re extremely excited about 
the potential to change the way data is 
managed for the better” adds Michal. 
If you would like to find out more about 
PHYSIS then please e-mail:

info@physisdata.com

Miscanthus x giganteus at Unterer Lindenhof Miscanthus sinensis at Unterer Lindenhof



German test site
The year 2017 can be considered as a good 
year for Miscanthus at the location Unterer 
Lindenhof, as all the trial genotypes were able 
to complete their establishment successfully; 
even Sin55, which suffered from poor 
plantlet quality in 2016, was able to catch up. 
To support the establishment of Miscanthus 
a herbicide treatment was required in spring 
2017. As in the year before, no fertilizer 
was applied to either the green-harvested 
(autumn) or the spring-harvested plots and 
for plots of both harvest regimes very few 
plant losses were recorded in spring 2017.

The green harvest was taken in October 
2017 and the spring harvest will take place 
in March 2018. The dry matter yield (DMY) 
of the genotype Miscanthus x giganteus 
(Mxg) was 19 t DM in autumn 2017 and 
therefore equal to the yield in autumn 2016. 
GNT1 and GNT3 had a slightly lower yield in 
2017 than in 2016 (GNT1: -2.1 t DM; GNT3: 
-1.5 t DM), while the yield of Sin55 increased 
from 2016 to 2017 (+5.7 t DM), due to 
ongoing establishment. The average yield 
in autumn over all genotypes was in 2017 
15.5 t DM ha*a-1 (2016: 15.0 t DM ha*a-1), 
while the average dry matter content (34.4%) 
was lower in 2017 than in 2016.

Great Britain test site
Despite the IBERS’ soils being extremely 
nutrient depleted, as revealed in the 
baseline soil report; growth of some of the 
Miscanthus hybrids has been remarkable 
here! Harvest from spring 2017 showed that 
the commercial standard M. x giganteus was 
still the clear winner in the growing season of 

Progress so far

2016, producing 11 tonnes per hectare in the 
spring harvest, around twice the biomass of 
the other three novel hybrids. However, this 
may just be the newcomers getting off to a 
slow start, peak yield harvesting in autumn 
2017 showed that their average yields had 
doubled in this new growing season whereas 
the M. x giganteus had only increased by 3%. 
For the autumn yields at least, two of the new 

hybrids are now significantly outperforming 
giganteus. However, it is the spring harvest 
that counts, when we see what’s left after the 
winter leaf fall, but results are not yet in for 
this year. Marginality is particularly evident 
at the moment with the site resembling a 
lake more than a field; spring harvest of the 
2017 growing season’s crop is going to be 
delayed by a few weeks at least. 
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Lincolnshire site - Harvesting the biomass, Spring 2017

Unterer Lindenhof site - overview

Flooded field in Lincolnshire, March 2018

Lincolnshire site - phenotyping, Autumn 2017





Newsletter #2 03-2018

6

Project partners

Asocciated partner

Polish National Centre for Research and 
Development

German Federal Ministry of Education and 
Research

UK Department for Environment Food and 
Rural Affairs

Project Funded by

Institute for Ecology of Industrial Areas,
Poland

University of Hohenheim,  
Biobased Products and Energy Crops 

Department,
Germany

Aberystwyth University,  
Institute of Biological, Environmental and 

Rural Sciences,
United Kingdom

Dr. Marta Pogrzeba, Project Coordinator
Phone No.: +48 32 2546031 ext. 252
e-mail: m.pogrzeba@ietu.pl
Dr. Jacek Krzyżak
e-mail: j.krzyzak@ietu.pl
Szymon Rusinowski, M.Sc.
e-mail: s.rusinowski@ietu.pl

Terravesta Ltd., Great Britain

Andreas Kiesel, M.Sc. 
e-mail: a.kiesel@uni-hohenheim.de

Anja Mangold, M.Sc.
e-mail: amangold@uni-hohenheim.de

Prof. Iris Lewandowski
e-mail: iris_lewandowski@uni-hohenheim.de

Prof. John Clifton-Brown
e-mail: jhc@aber.ac.uk
Dr. Jon Paul McCalmont
e-mail: jpm8@aber.ac.uk

Project acronym: MISCOMAR

Project full title: Miscanthus biomass options for contaminated and marginal land: quality, quantity and soil interactions

Project start date: 1st of May 2016

Duration of the project: 36 months

Project website: www.miscomar.eu

Project Facts Sheet

PhysisData Ltd., Great Britain

This project is carried out under the flag of ERA-NET Cofund FACCE SURPLUS in the frame of the Joint 
Programming Initiative on Agriculture, Food Security and Climate Change (FACCE-JPI)


