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Where should we look for renewable, 
environment-friendly sources of energy? 
The answer is simple: try to understand 
the term ,,green energy" literally. 

Professor Em I Hal rczyk, 
Vice-President of the PAN, 

has for many years been 
Investigating the photo­ 

synthetic efficiency of plants 
and the adaptation of new 

a altematlve plant species 
into agricultural practice 

Whenever we are confronted with more 
reports of fuel price hikes or further global 
warming, it becomes clear that the consump­ 
tion of petroleum and coal cannot be a good 
long-term strategy. We need to tap into renew­ 
able energy sources, as well as sources that 
will enable emissions of greenhouse gasses to 
be gradually curbed. Indeed, such new sources 
should ideally have both of these properties. 

Renewable energy now accounts for some 
6% of all energy consumed in the EU. By 
2010, however, this percentage is slated to 

increase twofold. Poland itself has an equally 
ambitious goal: to derive 7 .5% of all its energy 
from renewable sources in 2010. While this is 
less than the planned EU average, at present 
the figure in Poland is now below 3%. How 
can such a significant increase be achieved? 
Polish scientists know the answer. 

Ecological strategy 
Already now, plant biomass (meaning the 

energy stored in plant tissues) represents one of 
the fundamental sources of renewable energy. 
Almost all of the renewable energy in Poland 
is presently derived from this source. But this 
has not exhausted the potential of agriculture, 
the largest potential biomass producer. This is 
why research on specific aspects involved in 
the efficient harnessing of energy from plants 
is now underway at more than a dozen Polish 
scientific institutions: institutes of the Polish 
Academy of Sciences, R&D centers, and insti­ 
tutions of higher education. These endeavors 
all form part of an extensive research project 
on solid biofuels, authored by the Division of 
Agricultural, Forestry, and Veterinary Sciences 
of the Polish Academy of Sciences. This project 
is currently waiting to be adopted by the go­ 
vernment as a strategic program. International 
cooperation will help contribute to the success- 

"' ful realization of the project. Potential program 
~ implementers are now or will in the future 

be participating in the following programs: 
the Global Change - International Geosphere­ 
-Biosphere Programme, the World Climate 
Change Programme, the International Human 
Dimension Programme, and the Global Carbon 
Cycle Joint Project. 

Cultivating plants to be used for energy 
purposes in Poland will enable us to harness 
the arable lands that are now standing fal­ 
low (currently 1.5 million ha) as well as soils 
that have been polluted by industry and 
transport (some 1.8 million ha). Assuming 
that we can put 1/4 of this area to use for 
energy crops, each year we would be able 

&ery hectare planted with Mlscanthus glgantaJs grass 
can produce as nu:h energy as 15-20 tons of coal! 
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to produce biomass quantities correspond­ 
ing to some 15-20 million tons of coal! 
Agriculture would thus become a significant 
energy sector on the nationwide scale. 

But that's not the limit. Most agricultural 
producers would be relatively rapidly able 
to change over and specialize in producing 
crops for energy purposes. And this would 
entail an improvement in the rural popula­ 
tion's socioeconomic condition. 

Botanical power stations 
In the second half of the 20th century, 

the science of plant cultivation was oriented 
towards increasing the agricultural yield. The 
aim was to obtain strains that utilized the 
environmental conditions most effectively, 
and to develop the agricultural technology 
for maximizing those plant organs that are 
useful to mankind (i.e. the grains of cereal 
crops, the roots of the sugar beet, the fruit 
of the tomato, etc.). The most spectacular 
example of was perhaps Norman Borlaug's 
development of a new type of wheat whose 
grains accounted for up to 50% of the overall 
plant biomass. This achievement, combined 
with other favorable traits in such varieties, 
touched off a so-called "green revolution," 
which earned its author a Nobel peace prize. 
Nevertheless, despite such great progress, 
the percentage of biomass in other plant 
organs remains high. That is why more fre- ~ 

quent attempts are now being made to obtain 
this portion of the biological yield, as a renew­ 
able source of energy and as a renewable raw 
material for industry. 

However, because we live in an era of 
specialization, harnessing plant biomass 
energy is also best performed though the 
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Amaranthus 
is a multi-purpose plant 
species. Its seeds, 
rich In nutritious 
substances, are 
attracting the Interest 
of the food industry, 
while the remainder 
of the plant might be 
used in producing energy 

Willow plantations 
are not just a source 
of cheap, renewable 
energy. These plants 
can also be used 
to biologically clean up 
contaminated areas 
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cultivation of special high-yield cultivars of 
cereals. In the case of liquid firnis, varie­ 
ties of rapeseed with genetically modified 
fatty acid content may prove to be the most 
promising. Strains of grain intended for pro­ 
ducing ethanol as a gasoline additive, in turn, 
should be characterized by a high content of 
starch-dissolving enzymes. For fuel pur­ 
poses, perennial crops whose aboveground 
portions yield yearly harvests of 20-35 tons 
of dry mass per hectare should be cultivated 
in plantations. Our project has been testing 
the common willow (Salix viminalis), giant 
silver grass (Miscanthus giganteus), Virginia 
mallow (Sida hermaphrodita), Sakhalin knot­ 
weed (Polygonum sachalinensis), and prairie 
cordgrass (Spartina pectinata), as well as 
other species of plants that exhibit excep­ 
tionally high biomass production under the 
habitat conditions present in Poland. 

From seedling choice to social analysis 
The development of an "agricultural 

energy industry" must rest firmly upon the 
precise analysis of all the elements of the 
future system: from studying the demand 
for "green energy" in various regions in the 
country, inspecting soil quality and climac­ 
tic conditions, through selecting the most 
high-yield species and strains of plants and 
methods of cultivation, and finally developing 
techniques for processing such plants and ac 
energy from them. In order to cope with these 

project issues in detail, the project has been 
subdivided into six thematic subprograms: 
1. Investigating the current and future 

potential for using land to cultivate plants 
for non-food purposes, and developing the 
technology for cultivating plants as an 
energy source, 

2. Raising the biomass yield obtained from 
energy plantations, 

3. Producing and using wood as an energy 
source, 

4. Integrating technologies for producing 
and utilizing biomass with systems for 
utilzing it as energy, 

5. Optimizing biomass processing chains 
in view of economic, environmental, and 
social factors, 

6. Studying the technical circumstances 
behind the harnessing of biomass to pro­ 
duce energy. 
Research work has been planned under 

the above subprograms, including select­ 
ing, cultivating, and seeking the genotypes 
of new plants useful for the production of 
biomass as an energy source. These plants 
should be characterized by a high dry mass 
yield, lower fertilizer demands, and low sus­ 
ceptibility to illness and pests (as a result of 
which the use of chemicals can be reduced). 
Moreover, an assessment of waste wood 
resources and their potential to be used as an 
energy source will be performed. Project also 
calls for energy plant gene banks to be set up, 

Sakhalin knotweed 
(Po/ygonum sachallnensis) 

Is a promising biomass 
producer analyzed under 

the project set up by 
the Division of Agricultural, 

Forestry, and Veterinary 
Sciences of the Polish 
Academy of Sciences 
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and for reproduction methods to be adapted
to suit our habitat conditions.

First off, work will concentrate on opti­
mizing biomass production under various
conditions. Particular attention will be paid
to improving the economic and energy
efficiency of production, minimizing the
negative ecological impact, and assessing the
socioeconomic benefits. In parallel, methods
will be sought for more effective biomass use
in processes of combustion, co-combustion, or
potentially methane production. This research
will be carried out in full cycles, encompass­
ing the production of biomass, its processing,
and its use for the production of energy.

In view of the scope of the planned produc­
tion of such fuels in Poland, the consequences
of such production will be investigated with
respect to the macroeconomic aspects, the
country's food balance, changes in the use
of land, socioeconomic transformations, and
environmental protection aspects.

The project also evaluates land resources
that could be useful in the production of bio­
mass for solid fuels, to set up for plantations
reproduction of such plants, to assess their
productivity in various habitats (especially on
land that is not suitable for cultivating typical
agricultural crops), to expand research on
the techniques and technology of producing
alternative plants with high biomass yield, to
analyze the effectiveness of their production,
and to assess the environmental and social
impact such production might exert.

A win-win project 
The above subprograms and range of

additional research would be participated
in by a total of seven Polish Academy of
Sciences establishments: the Institute of
Plant Genetics, the Mineral and Energy
Economy Research Institute, the Institute
of Plant Physiology, the Institute of
Rural and Agricultural Development, the
Research Center for Agricultural and Forest
Environment, the Botanical Garden - Center
for Biological Diversity Conservation, and the
Systems Research Institute. Other research
institutions, including universities and R&D
centers, will also participate in the project.

This research program devoted to biomass
as a source of energy will help concentrate
our national research potential (specialists
and equipment) on solving issues of great

import for the national economy. It will also 
increase Polish specialists' opportunities to
participate in the European Research Area
(ERA). The European dimension of this pro­
gram cannot be overestimated: it will make it
easier for Poland to make good on its commit­
ments under EU directives on agriculture, the
energy industry, and environmental protec­
tion. It will also fit in well with EU research
priorities, such as those expressed in the
6th EU Framework Programme, especially
under the "Sustainable Development, Global
Change and Ecosystems" priority. Of course,
even national and European strategies are
not the limit. In closing, we should also point
out that "botanical factories" not only supply
energy, they also significantly limit emis­
sions of greenhouse gasses into the atmos­
phere. Achieving this goal is a global-scale
priority, as expressed in the recently ratified
Kyoto Protocol. ■

Sosnowsld 's hogweed
(Heradeum sosnowskJ4
was brought to Poland from 
the Caucasus in the 19SOs.
It did not live up to the hopes
placed in it as a potential
fodder plant, becoming 
instead a health- threateni ng 
weed. Now, thanks to their
impressiv e growth rate,
varieties with decreased
leYełs of irritating compou nds 
might be able to Yindlcate 
themsełYes an energy aop
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