Ames Forester

International Interest in Wood Fuels
Heats Up!
into the average standing biomass of the newly created energy forests.
This article will review how Iowa State foresters
have been at the forefront of growing trees for energy,
their considerable involvement on the international
scene in redeveloping wood as an energy scource in
industralized nations, and the beginnings of our efforts to work with scientists, foresters, and farmers in
developing nations to help solve their energy problems.

One of the oldest products of the forest is gaining
renewed international importance. Fuel wood is making a comeback, and some Iowa State foresters are
involved. The impact is being felt both at home and in
such far flung corners of the world as Sweden and
Kenya.
In many developing countries, wood never lost its
popularity as a fuel resource. In fact, it is too popular
in many parts of the world today. The heavy demands
placed on wood as a fuel have contributed to deforestation in parts of Africa and Asia. Considerable effort
is now being directed at developing wood energy
plantations and wood fuel as a byproduct of agroforestry systems in developing countries. Iowa State,
with its history of involvement in growing plantations
of fast growing trees, the strong programs it has in the
other agricultural sciences, and its commitment to participating in international development, is in a good
position to help.
Wood as a fuel resource in North America and
Europe, declined rapidly in popularity from about 1900
until the mid 1970's. Then, the energy crisis brought
about by the oil embargo sent prices for competing
fuels soaring. Wood looked good again. In the 1980's,
the prices of competing fuels moderated, the rapid
return to wood fuels eased off, but research and development moved forward to be ready for the next
energy crisis. Today, a number of additional factors
are coming together to promote wood fuel use throughout the world. Production of conventional agricultural
crops has become so successful that the depressed
prices resulting from the surpluses make alternative
crops like wood fuel attractive. Growing concerns for
soil and chemical runoff from conventional agriculture
have helped people rediscover the value of trees in
the landscape. If those filter strips of trees can be
used for a product like energy, then so much the better.
New boiler technology and mechanical alternatives for
handling and feeding wood into a boiler have taken
much of the drudgery and particulate pollution out of
burning wood.
Research on liquid fuel (ethanol and methanol)
production from wood have made great strides suggesting that by the turn of the century this will be an
economically viable alternative for powering our vehicles. Finally, the concern over global warming has
substantially enhanced the reputation of a fuel that
will rcapture all of the C0 2 that it produces and make
a net reduction in atmospheric C0 2 by converting it

How ISU Became Involved

When John Gordon (8.S. '61; Ph.D. '66) came
back to Iowa State from the Forest Service in 1970,
he brought with him the concept of intensive tree culture
that we now call the production of "short-rotation woody
crops" or SRWC. At first the emphasis was on poplars
and the production of wood fiber for paper and particle board. This research was done in cooperation
with the Forest Service group at Rhinelander, Wisconsin and several other universities in the region. In the
mid-1970's the research was expanded to include the
alders because of their nitrogen-fixing capabilities.
About this same time, it was recognized that SRWC
plantations were likely to have their greatest utility in
growing renewable energy; a way of harvesting solar
energy close to where the energy was needed. Our
first international connection was established then as
well; Don Lee (M.S. '75, Ph.D. '78) from Korea was
the key graduate researcher in our early development
of SRWC techniques and in trying to understand the
underlying biology, growth, and yield parameters.
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(especially Bob Hibbs, B.S. '67), the Amana Society
and their chief forester, Larry Gnewikow (B.S. '73).
Oak Ridge National Laboratory (DOE) chose the
Amanas as one of three sites in the U.S. to support
a large demonstration project for the wood energy
concept. This spring, the final installment of a 60 acre
tract along the Iowa river will be planted to silver maple.
The trees will be harvested on a six year rotation to
supply energy to the Amana farms and local industry.

In 1983, I attended an IUFRO (International Union
of Forestry Research Organizations) meeting in Germany to present two papers based on our research.
One on developing alder as a SRWC energy crop and
a general one on breeding trees for SRWC use. That
trip was partially funded by the Forestry Alumni Account. Following the meeting in Germany, I traveled to
Belgium to visit Vic Steenackers, one of the world's
leading experts on both poplars and alders. It was a
fortuitous visit. Dr. Steenackers was just in the middle
of writing a proposal to the newly-formed wood energy group within the International Energy Agency
(IEA). He was suggesting that a focus needed to be
placed on breeding poplars, alders, and willows specifically for SRWC use. We shared ideas, I came home,
he went to the IEA meeting. The IEA group adopted
Steenacker's proposal. However, that group had a
policy that required that project leadership be distributed among the participating countries. It was the
United State's turn. My being fresh in Steenacker's
mind from our recent visit, he nominated me as the
project leader. Ed Hansen one of our cooperators with
the Forest Service was at the meeting and he seconded the nomination. Since then, I and other Iowa
Staters have been very heavily (no pun intended) involved in the IEA and work with research personnel
from the member countries in North America and
Northern Europe. In somewhat of a reversal of the
normal process, this international work led to more
research funding on the national level in the form of
grants from Oak Ridge National Laboratory (DOE) to
work on alders and poplars as energy crops.
In 1986, Dick Schultz, Joe Colletti, and I began
collaborative efforts with the state DNR, Story County,
the Amana Society, and others to do scale-up research
and demonstration of SRWC energy production. We
established a local project first. Hickory Grove County
Park had some excess farm land adjacent to it that
has now been turned into over 10 acres of operating
energy plantations. Situated along the main road into
the park, the plantations have been highly visible. We
are testing different clones of poplars, silver maple
seedlings and different spacings and rotation lengths.
A "wood grass" system of growing trees on approximately one foot spacings then harvesting annually with
a silage chopper has often drawn the most attention,
but it has the most economic road blocks to eventual
success. Our second, and most extensive, scale-up
effort has been in cooperation with the Iowa DNR

Learning and Contributing Through the IEA

One of our first projects for the IEA was to compile a world-wide directory of personnel working on
the improvement of alders, poplars, and willows. I want
all my former students to know there are at least 54
other people out in the world that love alder like I do,
a few of them are even located in the Pacific Northwest. Our newest project is spearheaded by Woody
Hart, and it will be developing a database on the
important insect pests of these energy plantations. He's
looking for alumni of the 416 class to develop the
insect key to go along with the data base.
Another early project we were involved in was a
joint effort by several people within IEA to establish a
common set of test materials in plantations in the
different participating countires. This would give some
basis for comparing the growth of the same genetic
stocks under the different climates and cultural practices used. This information, in turn, would be used as
a guide for deciding what plant materials were worthwhile exchanging between countires. Iowa State took
the lead in growing the stock for the U.S. plantation
and Mike Ostry of the U.S. Forest Service provided
the planting site south of St. Paul, Minnesota. Similar
plantations were planted in western and eastern
Canada, Belgium, England, Ireland, Northern Ireland,
Germany, Finland, and Sweden. The past few years
have kept us and others in the IEA busy observing the
growth, pest problems and yeilds from these test plots.
Physically seeing how the same alder seedlot from
Alaska has performed in Minnesota, Ontario, and
Sweden has been very educational for me. During the
1990 university spring break, a joint Iowa State/Forest
Service group completed the first harvest in the St.
Paul plantation. This will give us the opportunity to
look at productivity comparisons between the countries for the first time.
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In 1985, this interest in international exchange of
promising trees provided the opportunity for two Iowa
State undergraduates to spend part of the summer in
Belgium. Michelle Cram (B.S. '87) and Rodney Serres
(B.S. '85, Plant Pathology) worked for Sande McNabb
on an IEA project he was leading to develop methods
for the safe exchange of tree germplasm between
countries. Europe has some diseases of poplars that
we don't want and vice versa. One of Sande's strategies was to put promising clones of poplars into disease-free tissue cultures, then ship those cultures
internationally. Vic Steenackers in Belgium had trees
that would provide an important test case for Sande's
concept. Steenackers had developed the top poplar
hybrids being grown in Europe and many of those had
an Iowa cottonwood as one of their ancestors. We
wanted to see how this material would perform back
here. Sande trained Michelle and Rodney, then sent
them to Steenackers' lab for the summer to develop
the cultures. The trees resulting from that effort are
now out of quarantine and growing quite happily in
several of our experiments here in Iowa.

seen of how wood is becoming an important energy
crop in four of the IEA countries.
Willow is the genus that IEA has impressed on us.
While nothing can out-grow the poplars in our climates,
willows take over as the biomass kings (and, being
dioecious, queens) in more northern latitudes where
many of the IEA members are located. Shrub willows
can be grown on very close spacings and harvested
on 3-5 year rotations. There are so many species and
harvested on 3-5 year rotations. There are so many
species and hybrids of willows that have been used in
IEA experiments, that it has taken us a long time to
learn to recognize even the most common ones on
sight. We're embarrassed less often now than we used
to be, but it still makes central hardwood dendrology
seem simple. Willow has been good to me. It got me
invited to Bristol, England to present a paper on IEA
strategies for international cooperation in improving
willow as an energy crop. That also . allowed me to
fulfill a promise to my teenage daughter Christine, who
had said, "Dad , if you ever go to England again , you 're
taking me with you so I can see London ." Willow was
also good to one of our alumni. It kept Jeff Prestemon
(B.S. '83) employed for the summer following graduation while he waited to enter the Peace Corps. He
was hired by an IEA project to travel throughout the
central U.S. Whenever he spotted an interesting clump
of willows , he made a collection of cuttings that were
sent to Canada. Those materials now form the basis
of some very promising new hybrids the Canadians
are producing and their clonal offspring have emigrated
into plantations in such places as Carlow, Ireland and
Uppsala, Sweden.
Another alumnus , Roger Hanna (B.S. '69, M.S.
'85) has also been employed by the IEA money of
late. He has become the ISU Forestry Department's
key day-to-day operator of our many energy projects.
He has taken over some of the key administrative
chores of our IEA project. He keeps asking me, "Why
do I have to do all the paper work, and you travel to
all the international meetings?" Roger, it is a rought
job eating reindeer stew and finishing off your sauna
with a dip in the Baltic, but I'm glad I get to do it.
The country with the most impressive wood energy program is Sweden. Historically that country has
imported most of its energy needs. It had made a
substantial investment in nuclear energy, but the literal and political fallout from Chernobyl caused a
change in priorities. Wood energy production was wellsuited to the climate, soils, land availability, and energy
infrastructure in much of Sweden . Two important

An international team inspects the energy plantation
research near St. Paul, MN. Left to right: Karin
Blombak, soils specialist for the Swedish Energy Forestry Project; Woody Hart, /SU forest entomologish
and motorcycle expert; and Janne Vitamo, Finnish
summer research student working with our energy
projects.

While Iowa Staters, like Sande, were giving the
IEA new ideas, IEA was giving us a very valuable
education. I'll comment on one genus it has taught us
to know and love (?), then I'll summarize what we 've
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fuel and industry will probably follow once they can
get their pulp supplies stabilized. In any event the
Canadians are now exporting their expertise in SRWC
across the border to our companies like Reynolds
Aluminum in upstate New York that want to grow their
own energy.
The English, of course, are different. They have
had their North Shore oil, and decided for a time that
membership in the IEA wood energy projects was not
necessary to their national interests. But the success
of the Swedish program, their own realization that oil,
like peat is a finite resource, and their own problems
with over production of traditional agricultural crops
has brought them back into the fold. One problem is
that their milder climate has left them with some
uncertainty as to which tree species to emphasize,
and past research neglect by the government has left
them with few good materials to try. They'll probably
be importing the products of North America and
continental Europe breeding programs for the time
being.

and discussions there was the potential for agroforestry
systems to help solve fuel wood shortages while
providing the other benefits of having more trees in
the landscape.
Our first hand exposure to agroforestry systems in
the tropics has strengthened our interest in testing the
concept on Iowa farm land. This spring, three research/
demonstration plantings will be installed: 1) In cooperation with city of Ames' new sewage treatment plant,
we will be studying the combined cropping of energy
producing poplar trees and energy producing herbaceous crops such as sorghum, crambe, and
switchgrass. Here we will not only exploit the normal
advantages of trees to protect crops, but we will also
be providing a system that should have the maximum
capacity for use as a safe sludge disposal site throughout the growing season. 2) At our Hickory Grove site
we will be adding an alley cropping trial with fastgrowing, energy producing trees (poplars, willows, and
alders) as windbreaks and soil filter strips in between
alternating strips of corn, soybeans, and oats. We'll
be looking for tree species that can help maximize
total field production. 3) In cooperation with a local
farmer, we will be installing a five row, energy plantation, buffer strip on both sides of a small stream that
is appropriately named, in pun terminology, Bear Creek.
We hope to reduce erosion, provide needed wildlife
cover, produce an energy product, and show other
Iowa farmers that they can do the same things.
This winter, another part of our strategy for adapting world-wide ideas to wood energy production came
on-line in Iowa. A new woodfired biomass boiler system
is providing "district heating" on ISU's McNay Research
Farm in southern Iowa. Hot water from the boiler is
piped underground to the farm home, the out buildings, and a grain dryer. Dave Countryman and Paul
Wray are developing a system to supply the wood
chip fuel from much needed TSI operations on the
farm's woodlands and the nearby Stephens State
Forest. We think the concept could be expanded to
small industries and new housing developments in
Iowa. In fact, the current boiler capacity at McNay
needs more customers.

Extending Our Work
As Iowa State faculty and students have developed expertise with the concepts of wood biomass
production in the temperate zone, we have begun the
learning process to extend our work to the tropics.
Our first major effort of this type is in progress now.
Risper Nyong'o (M.S. '87) has returned to her homeland of Kenya to do Ph.D. dissertation research on
Sesbania, a tropical tree legume that is becoming an
important species for African farmers. The trees are
grown in strips in between the farmers other crops.
Those crops are benefitted by the wind and sun shelter
of the trees and the nitrogen that is fixed by the
bacterium in the tree roots. The trees provide two
crops of their own: green branches are periodically
harvested to produce livestock feed and the stems
are periodically harvested as a much needed fuel wood.
Risper is studying genetic variation in this tree and will
be looking at ways of improving its contributions in
this agroforestry system. In the summer of 1990, I will
be spending several weeks in Kenya helping Risper
with this project and continuing my education on how
wood for energy fits into the overall scheme of things
on an international basis.
A second front of interest in tropical fuel wood is
just being opened by members of the department. As
described elsewhere in this issue by Carl Mize, a group
of Iowa State foresters visited Mexico and Costa Rica
in January. One of the focal points of our observations

15

Ames Forester

supporting factors have been: 1) The availability of
surplus agricultural lands that the government wants
to retire from producing excess commodities. The
government has paid subsidies on those excess goods
and has decided it is better to pay subsidies to get a
new crop put into place. Drafters of the U.S. Farm Bill
please take note! 2) Much of the heat for homes and
small industry in Sweden is supplied by district heating plants on the outskirts of major cities. Hot water is
piped to homes and factories just like we pipe natural
gas into our buildings. Those plants have a voracious
appetite for burnable material, and if that can be
produced locally, that keeps the money circulating in
the local economy just as the hot water does. The
Swedish Energy Forestry Project was organized in
1976, under the charismatic leadership of Gustaf Siren.
He rapidly developed a set of highly productive willow
clones by advertising in the popular press that rewards would be given to people who brought in fast
growing willows from the countryside. Other researchers in the program have used sophisticated laboratory
and field experiemnts to determine the daily uptake of
nutrients of high-yielding willows growing in various
SRWC situations. The program has now gone fully
operational with commercial seed companies doing
the improvement of clonal planting stock, farmer's
unions contracting to plant up to 10,000 hectares
(24,700 acres) per year, and fully mechanized systems for planting and harvesting this new crop.

Ireland has entered the wood energy business
under a slightly different set of incentives. They need
a double replacement for peat. The harvest of peat
brickets from natural deposits in the countryside has
been the mainstay of Irish energy production . Small
trains ferry newly harvested peat from the bog to the
nearest district heating plant. However, the Irish recognize their peat is a finite resource and the immediate consequence of peat stripping is a soil substrate
that has difficulty growing any conventional crop. So,
they are learning to grow willow energy wood on these
sites to gradually take up the slack left by declining
peat harvests. The research efforts of the Irish are not
so richly endowed as in Sweden, but they were led by
Michael Neenan, a man as dedicated to his work as
any you 'll ever find. Enjoying the beautiful Irish countryside helps offset some economic stringencies. The
Irish people are very hospitable too. I'm not sure how
many of my American colleagues would take me to
their favorite trout fishing hole like Michael has.
Canadian entry into SRWC energy production also
has followed a different route. Like our program, they
originally focused on improving poplars for their paper
industry. Unlike in the U.S., the industry in eastern
Ontario was forced to rapidly adopt the new plant
materials and plantation systems that resulted . The
native stands of timber were heavily depleted and the
industry was importing large amounts of furnish from
far away, including the U.S. side of the St. Lawrence
Seaway. Louis Zsuffa (originally with the federal reserch station at Maple, now at the University of Toronto,
and the leader of the IEA wood energy group since its
inception) was a prime mover in the development of
the new poplar plantation pulp resource that now
graces the countryside of Eastern Ontario. It is remarkable what poplar plantations can do to break the
monotony of a flat agricultural landscape. We have
observed the same thing in the agricultural plains of
Belgium, France, and the Po River Valley of Italy.
Someday, we hope it will be true of Iowa. The continued success of the Ontario Fast-Growing Forests
Program has been carried by an enthusiastic and
talented group of "new-breed" foresters that was put
together by the provincial government. It is nice to see
an organization give new forestry graduates high levels
of reponsibility. The success they have achieved in
growing SRWC poplars for pulp, prompted consideration of the same system for energy production. Now,
at least one educational institution is growing its own

Three researchers from Canada, the U.S., and Finland seek warmth in the middle of a Swedish energy
plantation.
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These new research and demonstration activities
are likely to add to the flow of international visitors
that have started including Iowa on their "must see"
list when they come to the States. Eric Tessier du
Cros, a poplar and alder breeder from France and
Urban Gullberg, a willow breeder from Sweden were
two of the first to come. In 1988, the World Agriculture
Exposition brought over 500,000 people to Amana,
Iowa and we were able to show case the Amana silver
maple energy project as one of the exhibits. The fall
of 1989, turned out to be the English tour season for
our Iowa energy projects. First we were visited by
Murray Carter, a very congenial chap, who is head of
an English farmer's organization that is rapidly developing wood energy as an alternative crop for their
use. Then, Carolyn Potter, a newly appointed research
officer with the British Forestry Commission came to
glean ideas for revitalizing their program on SRWC
research. With the new exchange program with the
University of Joensuu in Finland, we look forward to
having one Finnish student working on our energy
projects each summer. As described elsewhere in this
issue, Janne Vitamo, was our first exchange student.
The extent of our new international energy ties was
perhaps best illustrated by one episode last summer
when we took Janne to St. Paul to work with a Swedish
forester who had come to compare soil characteristics
in the IEA plantation with what she had observed in
Sweden and the other test sites.
It has warmed out heart to work with so many fine
people from around the world. We hope and trust that
our work will help warm the world in the future.
-

Iowa wood energy demonstrations such as this one at
Hickory Grove are starting to attract a steady stream
of international visitors. A recently harvested plot of
"wood grass" is in the foreground and it is flanked by
two-year-old poplars planted on a wider spacing for a
four-year rotation.

Dr. Richard Hall

Dr. Richard Hall is a Professor Forest Genetics and
Silviculture at Iowa State University.
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