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SLU offers a unique smorgasbord of research fields: 
from agriculture, forestry and veterinary medicine to 
landscape planning and rural development, and much 
more. Our research is often rated as being world leading 
and at the cutting edge, and we also have a long-standing 
tradition of bridging basic and applied research. 

We collaborate extensively with relevant sectors, with 
other universities, with government and regional au-
thorities and with organisations around the world. Many 
research findings often also result in innovations that 
generate new enterprises.

Along with SLU’s research, our unique task of moni-
toring and assessing ongoing changes in the Swedish 
environment enables us to supply society with reliable 
advice for decision making.

We have thoroughly modernised our campuses over 
the last few years. We recently opened two major new 
facilities in Uppsala. The most modern livestock research 
centre in Northern Europe has also recently been  
inaugurated just outside Uppsala. In Umeå we are 
extending the university building, and the campus at 
Alnarp is currently being modernised. These buildings 
will provide better facilities and better opportunities for 
our researchers and students. The improvements we have 
made will be followed by more.

I hope you enjoy New Insights. If you are active in 
any of our research areas, you may even be interested in 
working with us!  

Research and knowledge from the 
Swedish University of Agricultural Sciences

WELCOME TO NEW INSIGHTS, a magazine devoted to ongoing research at the 
Swedish University of Agricultural Sciences (SLU).
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On the trail of a 
dementia vaccine

AbetaCC, a potential 
vaccine against Alzheimer’s.

ANIMAL 
& HUMAN 
HEALTH
– GENETICS, VIRUSES, BACTERIA, FOOD AND FEED

Future fish feed 
rescue marine species
Farmed predatory fish (salmon, cod, 
etc.) need large quantities of feed, 
which at present consists of wild-
caught marine fish species that are 
endangered to varying degrees. 

SLU researchers have previously 
shown that much of the fish oil in the 
feed can be replaced by vegetable oils, 
such as rapeseed oil. When fish were 
fed with alternative sources of protein, 
for example, mussel meal and microbial 
meal from yeast, bacteria or filamen-
tous fungi, they grew as well as did 
the fish raised on traditional fish meal 
based feed.

At present, half of both the fish oil and 
the protein in the feed can be replaced 
by these alternatives without jeopardis-
ing the growth or health of the fish. 

One future scenario described by 

SLU researchers is an ecocycle in 
which mussel farming and fish farming 
are combined. The mussels ingest the 
algae that take in nutrients leaking from 
the fish farm and can then be ground 
down into meal for use as fish feed.

Aquacultural research at SLU focuses 
on the whole chain, from the ecologi-
cal footprint of future feed sources to 
farming protocols, local environment 
effects, food safety and nutritive quality 
of fish as food.

The bird flu virus can switch off our 
immune system, which is what makes it 
so dangerous. When a virus enters the 
body and attacks cells, the body’s immune 
system starts to produce interferon, which 
stops the virus from multiplying. But many 
influenza viruses are able to protect them-
selves by producing a protein known as 
NS1, which inhibits interferon production. 

Professor Mikael Berg’s research team 
has gathered influenza viruses from 
sources including birds, horses, humans 

and pigs. They have then studied whether 
NS1 from these viruses reduces interferon 
production in human cells from the upper 
respiratory tract. 

It was found that the protein from the 
dangerous bird flu virus H5N1 reduced 
interferon production by no less than  
80 per cent. Relatively harmless bird flu 
viruses also inhibited interferon production, 
whereas certain other viruses, e.g. equine 
flu virus, did not have this ability. 

The researchers do not know exactly 

what this means. However, the ability to 
switch off interferon production may be a 
key mechanism, giving a virus potential to 
start a pandemic. Knowledge about NS1 
may eventually help in the development of 
effective means of combating viruses.

mikael.berg@slu.se
www.slu.se/biomedvethealth 

Dangerous 
virus shackles 
immune system Virus H5N1. Photo: Cynthia Goldsmith /Wikimedia Commons

New intestinal workers
 
The mammalian digestive tract is home to ecosystems having the 
highest concentrations of micro-organisms ever recorded. For example, 
a human has ten times more micro-organisms than there are cells in the 
body. During the first years of life the human intestinal flora develops into 
a fairly stable ecosystem that is retained throughout our lives, although it 
may be affected by diet, infections and antibiotics. 

Researcher Stefan Roos is working on probiotic bacteria, strains 
that can be used in preparations to prevent and cure various problems 
and diseases of the stomach and intestines. His research is based on 
the positive effects of the thousand-year-old tradition of eating foods 
prepared using lactic acid bacteria, such as sauerkraut and cultured milk. 
In particular, he is working on various strains of the Lactobacillus reuteri 
bacterium.

Collaborating within and outside SLU, Stefan and his colleagues  
have been involved in a number of studies of the ecology, genetics  
and evolutionary history of these bacteria. They have also taken part in 
clinical studies examining the positive effects of lactic acid bacteria on 
colic and other conditions. Other studies have shown how different foods 
and probiotic organisms affect the intestinal ecology, growth and health 
of domestic animals.
 
stefan.roos@slu.se
www.slu.se/microbiology

Rye bread – protection 
against cancer?
The effects of rye in slowing the growth of pros-
tate cancer are probably due to a reduced exposure 
to insulin. 

Human studies have shown that wholemeal rye 
and rye bran reduce insulin secretion after a meal, 
as compared with other cereal products with the 
same percentage of fibre. High insulin secretion  
after a meal may increase the risk of type 2  
diabetes, and it has also been linked with  
prostate cancer. 

SLU researcher Rikard Landberg has carried 
out a study in which 17 subjects with prostate 
cancer first ate wholemeal rye and rye bran (bread, 
crispbread, porridge and breakfast cereal) for six 
weeks, and then products made from refined wheat 
flour with added cellulose for the same length of 
time. The study was performed jointly with Örebro 
University Hospital and Umeå University.

After the rye diet, the blood PSA (prostate-specific 
antigen) count, which usually rises as a prostate 
tumour grows, was 14 per cent lower than after the 
wheat diet, which may indicate inhibited tumour 
growth. Insulin levels in the blood and urine were 
also lower after the rye diet. 

Rikard is continuing his research by studying  
how the intake of various wholemeal cereals may 
influence the risk of developing type 2 diabetes.

rikard.landberg@slu.se
www.slu.se/foodscience 

The early stage symptom of Alzheimer’s disease is 
memory loss, caused by damage to nerves in the brain. 
The damage is caused when certain toxins form plaque 
deposits in the brain.

Laboratory tests performed by Professor Torleif Härd’s 
research team have shown that a synthetic protein,  
Affibody, prevents the toxins (oligomers of Aß peptide) 
from forming plaque, and that it may also dissolve 
existing plaque deposits. In tests, banana flies with 
Alzheimer’s that were crossed with flies modified to 
form Affibody produce offspring that do not develop 
Alzheimer’s. 

The researchers have also developed a potential  
vaccine – AbetaCC – and will now test it on mice to  
see if it prevents plaque formation in the brain. However, 
it is not yet possible to say how long this will take, or 
whether it will be possible to treat patients who already 
have Alzheimer’s.

torleif.hard@slu.se 
www.slu.se/kunskapsbank/livsmedel-halsa

Rye diet lowers insulin levels, which in turn impacts 
prostate cancer and the risk of diabetes. 

anders.kiessling@slu.se 
eva.brannas@slu.se
jana.pickova@slu.se 

www.slu.se/fields-interest/
water-aquaculture-fish

www.slu.se/knowledgebank/
water-aquaculture-fish 

Research into aquaculture at SLU focuses on future feed sources, food security and nutritive quality of 
fish as food. Atlantic salmon (Salmo salar). Photo: Anders Kiessling Probiotic bacteria are used to prevent and cure various problems and 

diseases of the stomach and intestines. Photo: Stefan Roos

http://www.slu.se/microbiology
mailto:rikard.landberg@slu.se
http://www.slu.se/foodscience
mailto:Anders.Kiessling@slu.se
mailto:Eva.Brannas@slu.se
http://www.slu.se/fields-interest/water-aquaculture-fish
http://www.slu.se/fields-interest/water-aquaculture-fish
http://www.slu.se/knowledgebank/water-aquaculture-fish
http://www.slu.se/knowledgebank/water-aquaculture-fish
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Dog is an excellent comparative model 
for complex diseases, and research takes 
place in collaboration with experts in 
human medicine at Uppsala University 
Hospital. The research is also based on close 
contact with vets, the Swedish Kennel Club 
and insurance companies, which provide 
disease statistics.

“The logistics are more difficult, but this 
means that we can address large and highly 
interesting problem complexes,” explains 
Professor Andersson. “And collaboration 
enables us to study human diseases and  
diseases affecting several animal species,  
and to address issues of importance in other 
parts of the world.”  

Establishing 
the origin of 
Indonesian 
cattle
There is great interest in Indonesia 
in conserving the country’s Bali 
cattle. The breed is well adapted to 
a sub-tropical climate and seldom 
suffers from disease. There is 
a desire to make use of these 
characteristics in a more controlled 
breeding programme. 

In collaboration with Indonesian 
and Dutch researchers, Professor 
Göran Andersson has carried out 
DNA analyses that have estab-
lished the origin of local breeds 
from various parts of the country.

The country’s cattle are de-
scended from two species: the 
wild banteng (Bos javanicus) and 
the introduced humped zebu cow 
(Bos indicus). Hybrid bulls are 
sterile, but most Indonesian cattle 
breeds are nonetheless supposed 
to be of mixed origin. 

It was discovered that pure-bred 
Bali cattle are found in several 
locations: Bali, Java and isolated 
areas of Sumatra and Sulawesi. 
The zebu-like local breeds were 
also found to have banteng  
elements in their DNA, just as  
had been assumed. 

NEW INSIGHTS ANIMAL & HUMAN HEALTH ANIMAL & HUMAN HEALTH NEW INSIGHTS

Dogs reveal 
risk of hereditary 
diseases

Sweden has long kept extensive registers 
on the characteristics, pedigree and 

diseases of farm animals and pets. This 
provides a unique opportunity for research 
into animal genetics. In parallel with the 
rapid development of DNA technology, 
highly successful research into molecular 
genetics has emerged from SLU. 

Professor Andersson is deeply involved 
in canine genetic research. The high degree 
of inbreeding among dog breeds makes it 
fairly easy to trace the genes and mutations 
causing a dog to possess or lack a given 
characteristic – and to gain an in-depth 
understanding of the functions of genes. 

Desired characteristics may be harmful
A central aim of many projects is to reduce 
the predisposition to disease in a given 
breed of dog. Unfortunately, in many cases 
it is evident that characteristics sought after 
by dog breeders may be harmful to the dog. 

Professor Andersson and his colleagues 
have shown that the hereditary predis-
position for the characteristic backward-
growing ridge of hair along the spine of the 
Rhodesian ridgeback is closely linked to 
a deformity known as dermoid sinus. The 
team is also studying the predisposition of 
the Nova Scotia duck tolling retriever to 

develop rheumatic fever, an autoimmune 
disease.

“And we have shown that selective 
breeding to produce white dogs of certain 
breeds, e.g. boxer and bull terrier, increases 
the risk of hearing impairment.”

Dogs also suffer from a number of the 
commonest hereditary diseases affecting 
humans, and they have a similar gene set 
to us, with approximately 20,000 genes. It 
is far easier to find the underlying genetic 
reasons for these diseases by studying a dog 
breed in which healthy and sick animals 
are otherwise genetically virtually identical, 
than it is by studying humans. 

Some twenty diseases of this kind are 
currently being studied at SLU, including 
cancer in several dog breeds, diabetes in 
the Swedish elkhound and eye diseases in 
several breeds. 

Collaboration a key factor
When Professor Andersson and his  
colleagues study animal DNA, they almost 
always do so in close collaboration with 
other experts. When it comes to dogs, those 
experts are often epidemiologists at SLU, 
colleagues at Science for Life Laboratories 
at Uppsala University and collaborators at 
the Broad Institute in Boston, USA.

Professor Göran Andersson 
traces genes using dog 

breeds as models. 
Certain gene variants 

increase the risk of 
developing various 

hereditary diseases 
such as cancer. 
Unique Swedish 

databases 
and extensive 

collaboration make it 
possible to examine 
complicated genetic 

relationships, as 
well as links with 
human diseases. 

Feeding banteng cows (Bos javanicus). 
Photo: Bart Speelman, Wikimedia 
Commons

COPY: DAVID STEPHANSSON

Göran Andersson

Professor of Molecular Genetics at the 
Department of Animal Breeding and 
Genetics, SLU Uppsala

PhD, Uppsala University, 1987

goran.andersson@slu.se
www.slu.se/animalbreedinggenetics
http://hunddna.slu.se/_eng/ 

Bali cattle. The breed is well adapted 
to a sub-tropical climate and seldom 
suffers from disease. Photo: Andi Baso 
Lompengeng Ishak

IN SWEDISH  
Sverige har unika register över egenskaper, härstamning och 
sjukdom hos såväl lantbrukets djur som sällskapsdjur. Göran 
Andersson använder sig av dessa databaser när han söker 
efter gener som ökar risken att drabbas av ärftliga sjukdomar, 
ibland med kopplingar till människans sjukdomar. 
www.slu.se/kunskapsbank/husdjur 

Professor Andersson’s studies have many links to work on 
human diseases. He and his colleagues often collaborate 
with the Science for Life Laboratories at Uppsala University 
and with experts in human medicine.

A central aim of many projects is to reduce the predisposition to disease in a given breed of dog. 
The Nova Scotia duck tolling retriever may develop rheumatic fever.
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Although Professor Richard Zuerner still 
wrestles with the intricacies of the Swedish 
language, he is overjoyed by the reception 
he has received from his colleagues at the 
department.

Professor Zuerner’s work focuses on 
characterising zoonotic diseases, i.e. animal 
infections that are transmitted to humans.  
A proportion of his work has resulted in  
improved detection tools of pathogenic 
bacteria in livestock as well as in marine 
mammals.

“SLU combines the best of both clinical 
and basic research and veterinary training 
opportunities. Also, shared interests with the 
National Veterinary Institute (SVA) expand 
our ability to monitor pathogens of wildlife 
and domestic animals.”

More teaching and broader research
One bonus with his new position is the  
opportunity to teach more, something he  
felt he did not get the chance to do at his 
previous job in Iowa.

“I really enjoy it, it´s fun to teach, to  
interact with the students!” 

Another strong point is the increased 
possibilities to choose the research areas that 
interest him.

“I wanted to branch out of the govern-
ment research I did in Iowa, which was 

mostly in the narrow area of animal diseases. 
Here, I am much closer to, and can collabo-
rate with the clinical side of the department.” 

Zoonoses due to climate change
The Swedish system of applying for research 
grants is quite different than in America, he 
has noted; here, the approach is more general 
while the Americans want a more detailed 
application. 

However, the Grants´ Office at SLU has 
been very useful in helping him understand 
the differences of the process, and Professor 
Zuerner has already started a research project 
on digital dermatitis, a very painful bacterial 
infection disease in the soft tissue near the 
hoofs of cattle. 

Professor Zuerner also has more projects  
in the making: one variety of Spirochaetes 
bacteria giving a disease that causes skin  
lesions on cattle and pigs, and another  
making intestinal damage to pigs. Tick-borne 
diseases, such as Lyme disease, caused by 
the spirochete Borrelia, and anaplasmosis, an 
intracellular parasite, is another field that he 
wishes to investigate further.

“A number of these diseases may also be 
spread further due to the climate change.”  

COPY: MIKAEL JANSSON

IN SWEDISH   
Richard Zuerner forskar om zoonoser, dvs. djursjukdomar som kan 
överföras till människor. Hans forskning om olika bakteriesjukdomar 
har lett till bättre diagnosmetoder för patogena bakterier hos djuren.
www.slu.se/kunskapsbank/husdjur

“Imagine a whole university fully dedicated to all aspects of biology 
– ecology, plants, animals – it just couldn´t be better for me! I really 
like the challenging cutting-edge research being done here, and that 
so much is interdisciplinary.”

NEW INSIGHTS ANIMAL & HUMAN HEALTHPORTRAIT

PROFESSOR OF BACTERIOLOGY

BIOLOGY LENGTHWISE 
AND CROSSWAYS

Richard Zuerner

Professor of Bacteriology at the Department of Biomedical Sciences 
and Veterinary Public Health, SLU Uppsala, 2011

PhD, West Virginia University, USA, 1986 

Government Researcher at The National Animal Disease Center 
and Professor at Iowa State University

richard.zuerner@slu.se
www.slu.se/biomedvethealth 

9

Professor Richard Zuerner studies zoonotic diseases, such 

as Borrelia.



10 11

SLU has had a continuous increase of scientific 
production during the last five years. The staff is 
becoming more and more international, and 
many of the new professors are recruited 
from abroad.

The fact that papers are highly cited 
implies high research quality. In 2011, 
SLU was number 15 within the field of 
Agriculture and Animal Science in the 
well-known Taiwan Ranking. This list 
contains the 300 best universities 
in the world with publications within 
Agriculture and Animal Science. Only 
three other European universities 
were placed above SLU. 

The field of Agriculture and Animal 
Science is divided into the catego-
ries Agricultural Sciences, Environ-
ment/Ecology and Plant & Animal 
Science, where Sweden’s relative 
citation impact is 50–58 per cent 
above the world average (Thomson 
Reuters Science Watch). 

Nearly 60 per cent of SLU’s total 
scientific publication belongs to these 
research fields!

Highly ranked among 
agricultural universities

ALLBIO
Broadening the Bio-
informatics Infrastructure 
to unicellular, animal, and 
plant science. 
Coordinator: 
Erik Bongcam-Rudloff

APPEAL
Assessment and valua-
tion of pest suppression 
potential through biologi-
cal control in European 
agricultural landscapes. 
Coordinator: 
Mattias Jonsson

BALTIC COMPASS
Cooperation in manage-
ment, policy advice and 
investments in sustain-
able solutions in agri-
culture in the Baltic Sea 
catchment. Coordinator: 
Staffan Lund

ICON
Industrial crop producing 
added value oils for novel 
chemicals. 
Coordinator: 
Sten Stymne

INTEGRAL
Future-oriented  
integrated management 
of European  
forest landscapes. 
Coordinator: 
Ljusk Ola Eriksson

SOME INTERNATIONAL RESEARCH 
PROJECTS COORDINATED FROM SLU

:th best
   in Europe

RESEARCH 
EXCELLENCE

PLANTS

Plant sciences is the most commonly 
cited research field at SLU, according 
to the Web of Science database. 
   This field covers many aspects of 
plants, including systematic, biochemi-
cal, agricultural, and pharmaceutical 
topics. It involves higher and lower 
plants, terrestrial as well as aquatic, 
and ranges from plant cells to entire 
plants and plant assemblages.  

Top marks for 
Plant sciences

– GENETICS AND PHYSIOLOGY, 
AGRICULTURE ALONG WITH 

TREE BREEDING AND 
PLANT PROTECTION

PLANTS

SLU was number 15 
out of 300 around the world

EXAMPLES OF SWEDISH PLANT SCIENCE CENTRES IN WHICH SLU IS INVOLVEDwww.slu.se/research-excellence

Plant Link: An international plant research centre in the south of Sweden, founded in 
2011. SLU Alnarp is working with Lund University to strengthen research in the field of 
plant biotechnology, plant breeding and stress biology in plants.
www.plantlink.se 

Umeå Plant Science Centre (UPSC): One of Europe’s foremost centres of research 
in the field of plant biology, founded jointly by SLU in Umeå and Umeå University in 
1999. Some 200 people from over 40 countries currently work at UPSC.
www.upsc.se

Photo: Viktor Wrange

http://www.plantlink.se
http://www.upsc.se
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Better 
roots
in prospect

“The architecture of the root system is 
crucial to the stability of the plant and 

its ability to absorb water and nutrients,” 
explains researcher Karin Ljung. 

Her aim is to find out how genetic and 
hormonal factors influence root develop-
ment, and how plants are affected by the 
availability of water and nutrients, as well  
as various types of stress.

Root length and the formation of 
secondary roots are largely determined 
by the interaction between two growth-
regulating substances: the hormones auxin 
and cytokinin. 

“We can alter root formation by regulat-
ing the plant’s production of these two 
substances. We can do this by modifying 
the plant’s own genes or by introducing the 
DNA of another species using transgenic 
technology. 

Karin has put together a research team 
studying root development at Umeå Plant 
Science Centre (UPSC). Her work is an 

example of the pre-eminent plant research 
being conducted there. 

Transgenic plant breeding
UPSC has been named best research 
facility outside the US for post-docs by 
The Scientist, and the centre has attracted 
researchers from all over the world. There 
is a top security facility for transgenic plant 
breeding in close proximity to UPSC. 

“Genetic engineering itself is not 
dangerous. Humankind has been breeding 
plants and animals for thousands of years, 
albeit without any real form of control.”

At the laboratory it is possible, under 
strict security procedures, to alter the 
“gene expression” – the process by which 
information in the DNA is transferred to 
proteins, which build up and regulate the 
structure and function of cells.

“The GMO debate would probably 
benefit if natural scientists became better 
at communicating their findings and social 

Plant physiologist 
Karin Ljung has used 

genetic engineering to 
study what governs root 

development. 
This knowledge can 
ultimately be put to 

use by plant breeders, 
e.g. to improve crop 

drought tolerance.

“Genetic engineering 
itself is not dangerous. 
Humankind has been 

breeding plants and animals 
for thousands of years,
albeit without any real 

form of control.”

 Karin Ljung

Researcher and Deputy Head of the 
Department of Forest Genetics and Plant 
Physiology, SLU Umeå

PhD, SLU, 2002

karin.ljung@slu.se
www.slu.se/forestgenphys

www.slu.se/forestgenphys 

IN SWEDISH    
Karin Ljung studerar hur växthormonerna 
auxin och cytokinin påverkar rötternas 
utveckling och funktion hos modellväxten 
backtrav. Med bättre växtfysiologiska 
kunskaper om rötter skulle träd och 
grödor kunna förädlas så att de bättre 
klarar olika typer av stress. 
www.slu.se/kunskapsbank/skogsbruk-vilt 

NEW INSIGHTS PLANTS PLANTS NEW INSIGHTS

COPY: OLOF BERGVALL

Roots of maize. 
Photo: Kjell Olofsson

scientists and humanists became better 
at accepting and understanding natural 
science”, is Karin’s comment on a much-
debated issue.

From Arabidopsis to farm crops
Research in the field of plant genetics is 
highly dependent on an inconspicuous 
flower called thale cress (Arabidopsis 
thaliana). This model plant is small, easy 
to cultivate and propagate in a propagation 
chamber. In addition, it has a small genome 
(5 chromosomes), which was mapped  
in 2000.

“If we could understand all the genetic 
and hormonal factors governing root  
development in thale cress, we would be 
able to use that knowledge to develop 
forestry tree cultivars, as well as crops for 
use in agriculture and plant cultivars in 
horticulture.”

The research team at UPSC is currently 
collaborating with researchers around the 

world who are also studying root develop-
ment in trees such as poplar, and in various 
cultivated plants, such as peas and tomatoes.

“We could develop crop strains to with-
stand various types of stress so that they 
grow better and produce higher yields. This 
would have an enormous impact on global 
food supply.”  
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Production of ethanol from wheat yields two protein-rich by-products: 
draff and gluten. Draff can be used as a packaging material, and proteins 
with various properties can be extracted from gluten for the manufacture 
of foam insulation and other materials resembling expanded polystyrene, 
hard plastics or leather.

Companies have shown great interest in biomaterials capable of 
replacing oil-based products, e.g. plastics in computer casing, furniture 
coverings and building insulation. 

Professor Eva Johansson is leading research into breeding cereals and 
oil plants for several applications. The primary aim is to develop high-
quality crops for food or bioenergy, as well as new materials based on  
byproducts from ethanol manufacture, for example. 

She and her colleagues are examining how different protein structures 
in the plant and in the finished material affect the quality and properties 
of the material. Research is being conducted in collaboration with the 
Faculty of Engineering at Lund University and the Royal Institute of 
Technology in Stockholm.

eva.johansson@slu.se, www.slu.se/agrosystems 

Plastic from wheat or oil?

Hard plastic made from 
proteins extracted 

from gluten. 
Photo: Faiza Rasheed

Marine phytoplankton account for 
half of all carbon fixed during photo-
synthesis, and therefore have a large 
impact on the earth’s carbon flows. 

The conditions for photosynthetic 
carbon fixation in the sea differ from 
those on land. Most carbon dioxide  
occurs in the form of bicarbonate and 
this poses a problem for the carbon-
fixing enzyme Rubisco, which is 
present in all photosynthetic organisms 
and specific for carbon dioxide as a 
substrate. 

Aquatic phytoplankton has developed 
mechanisms whereby carbon dioxide is 

concentrated up to thousandfold inside 
protein compartments, carboxysomes. 
They are packed with Rubisco and are 
also containing the enzyme carbonic 
anhydrase that converts bicarbonate to 
carbon dioxide. 

Inger Andersson’s research team 
studies the molecular details of carbon 
concentration in phytoplankton from 
the polar regions, which are major sites 
for plankton production and therefore 
possibly influential on climatic changes.

inger.andersson@molbio.slu.se 
www.slu.se/molecular-biology 

Polar plankton 
important to climate

NEW INSIGHTS PLANTS

Parental tug-of-war 
determines seed size
According to the laws of Mendelian genetics, 
genes inherited from mothers and fathers should 
equally contribute to the developing progeny.  
However, there has long been the notion that this 
is not always true, in neither mammals nor in  
flowering plants. This asymmetry, based on a 
genetic mechanism called genomic imprinting, 
accounts for the differences in the mothers’ and 
fathers’ contribution to seed size in plants and 
growth rates of children in mammals. Although  
it is of fundamental importance, the underlying 
mechanisms of imprinted gene regulation are still 
far from being completely understood. 

When a research group at SLU led by PhD 
student Philip Wolff and Professor Claudia Köhler, 
together with colleagues from Switzerland and 
Austria, searched for genes affected by genomic 
imprinting in Arabidopsis thaliana, they identified 
about 70 genes that are regulated by this process. 

Their research opens new avenues for deciphering 
the genetic basis of seed size regulation in plants, 
aiming at developing new tools to manipulate this 
agronomically relevant trait.

claudia.kohler@slu.se
www.slu.se/plantbiologyforestgenetics

Net emissions of the greenhouse 
gases carbon dioxide and nitrous oxide 
from clover and pea plants are lower 
than for crops on which nitrogenous 
fertiliser is used. Professor Erik Steen 
Jensen at SLU, working with colleagues 
from Brazil, Australia, Denmark and 
Canada, has produced a summary of 
existing knowledge of the way that 
nitrogen-fixing properties of legumi-
nous plants impact the climate. The 
article has been published in Agronomy 
for Sustainable Development.

Nitrous oxide emissions from legumes 
are generally lower than those from 
crops fed with nitrogenous fertiliser. 
About 35 – 60 per cent less fossil 
fuel is needed for leguminous crops 
and pastures sown with legumes than 
for grain crops or ley grasses fed with 
nitrogenous fertilisers. This is because 
there is no need to use fertiliser, and 

subsequent crops also benefit from the 
nitrogen fixed by the legumes. Further-
more, the production of nitrogenous 
fertilisers generates large emissions of 
carbon dioxide and nitrous oxide.

The biomass of legumes can be used 
as a raw material for making biofuels, 
industrial materials and chemicals at 
biorefineries. Since these crops do 
not need nitrogenous fertiliser, they 
are particularly suitable for use as raw 
materials in products of this kind. Other 
industrial crops often require a high 
input of fossil-based energy, which  
reduces the net amount of carbon 
dioxide they bind, and thereby the 
advantage of using them.

erik.steen.jensen@slu.se 
www.slu.se/agrosystems 
www.slu.se/knowledgebank/agriculture

Legumes reduce 
climate impact

Wild cousins of modern grain varieties 
have been found to generate far lower 
nitrous oxide emissions than the strains in 
current use. 

“We may be able to reduce greenhouse  
gas emissions by incorporating the charac-
teristics of these wild plants in new strains 
of food and energy crops,” write Professor 
Sara Hallin and a French colleague in an 
article in Trends in Plant Science.

Nitrous oxide and methane are both 
formed and broken down by soil micro- 
organisms, and the interaction between a 

crop and these micro-organisms has a great 
impact on emission levels. New research 
has shown that plants have specific proper-
ties that influence net emissions of both 
nitrous oxide and methane. The question 
is how the plants affect the microbial 
processes that regulate the flow of these 
greenhouse gases from the soil, and how 
plant and micro-organisms interact in  
these processes. 

Researchers in Japan have already 
derived benefit from the new knowledge by 
transferring “low-emission” genes from a 

wild relative of wheat (Leymus racemosus) 
to the wheat cultivar Triticum aestivum L. 
‘Chinese Spring’. Rye and barley are next 
in line, along with crops for sustainable 
production of biofuels.

Professor Hallin’s next step will be to 
examine how various crops affect nitrous 
oxide-producing bacteria in the root zone of 
the soil. 

sara.hallin@slu.se 
www.slu.se/microbiology 

“Low-emission” crops in prospect

Lower dosages with new fertiliser
A nitrogenous fertiliser based on the amino acid arginine may 
reduce eutrophication. This is because plants can use nitrogen  
from this source much more efficiently than the nitrogen in artificial 
fertilisers. Dosages can thus be reduced if forest tree nurseries  
use arginine-based fertiliser, thereby reducing leaching into the 
environment. 

Professor Torgny Näsholm’s research team has studied how  
plants absorb different forms of nitrogen. The studies show that  
they take up organic nitrogen (nitrogen fixed to carbon compounds) 
much more efficiently than they do nitrogen in artificial fertilisers,  
i.e. inorganic nitrogen in the form of ammonia and nitrate. The  
optimum form of nitrogen for plants is in arginine, one of the  
20 amino acids that form proteins in all living organisms.

SweTree Technologies, a company supported by SLU, has been 
working with Professor Näsholm to develop an arginine-based  
fertiliser. It is already being used in the cultivation of coniferous  
seedlings in Sweden, and is being tested by several companies in  
the US, Uruguay, China, Australia and elsewhere.

torgny.nasholm@slu.se 
www.slu.se/forecomanage

PLANTS NEW INSIGHTS

Nitrous oxide emissions from legumes are generally lower 
than those from crops given nitrogenous fertiliser. A mixture of 
broad beans and wheat. Photo: Erik Steen Jensen

Rubisco is a protein 
(enzyme) needed for 

photosynthesis.

An arginine-based fertiliser is used by tree nurseries. 
Photo: SweTree Technologies
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One economically important project 
is focusing on insects that transmit  
disease, e.g. malarial mosquitoes;  
another is studying bark beetles, which 
cause great damage to coniferous trees 
throughout the world. Another  
initiative at the department has been 
the start-up of an innovation company 
called Pheronet, which sells patented 
high-quality pheromones for practical 
application in cultivation.

Ylva describes the atmosphere in the 
research team as creative and positive, 
largely thanks to research collaboration 
in Sweden and abroad.

“And the research field itself is such 
fun! Our fascination and passion for 
the subject ensure that we are all highly 
motivated.”  

A 
passion 
for odours

The pea midge (Contarinia pisi) does great 
harm to peas grown for canning and 

freezing. While working on her doctoral 
thesis Ylva identified the sexual pheromone 
of the pea midge, i.e. the combination of 
molecules secreted by females to attract 
males for mating. 

The pheromone has now been patented, 
manufactured synthetically and is sold in 
the form of adhesive traps to which newly-
hatched male midges are attracted. The 
traps can be used to reveal the presence of 
adult pea midges at an early stage, so that 
pesticides can be used when they are  
most effective. 

Having gained her PhD, Ylva promised 
herself that she would never work with 
anything smaller than an elephant. But this 
was not to be. One of her doctoral students 
later identified the pheromone of the swede 
midge (Contarinia nasturtii), which does 
great harm to broccoli and brussel sprouts. 
At that time water traps were being used in 
Canada to discover this much-feared pest, 
albeit without success.

“As soon as we started using our  
pheromone traps, there they were  
– the traps worked!”

Ten years of cooperation in Ethiopia
At present Ylva is Head of the Depart-
ment of Plant Protection Biology at SLU 
Alnarp, but she continues to be involved in 
collaboration with Addis Ababa University, 
which has now been in progress for almost 
ten years.

“I’m really proud of helping to build up 
the Ethiopian project. We have a number 
of joint doctoral projects, including one 

on the pea weevil (Bruchus pisorum), a pest 
causing great problems in Ethiopia, where 
peas are an important cash crop.”

The sorghum chafer, (Pachnoda interrupta), 
causes significant damage to crops of 
sorghum (Sorghum bicolor) in Ethiopia. The 
researchers have found a number of odours 
that are attractive to both male and female 
sorghum chafers.

Mass trapping for beetle control
“The idea is to make a cheap and simple 
trap for mass trapping that can be used by 
the growers themselves. When the chafers 
have been lured into the trap they absorb 
spores of a deadly fungi, upon release they 
transmit the fungus to other sorghum 
chafers. This will enable farmers to control 
the beetle population and limit damage to 
sorghum crops.”

Another plant pest being studied by 
researchers in the department is the African 
invasive fruit fly (Bactrocera invadens). The 
fruit fly causes enormous damage, particu-
larly in mango and citrus plantations, and 
quarantine regulations prevent lucrative 
fruit exports to the US and Europe. 

International contacts 
produce a creative environment
The Chemical Ecology research team is 
currently running a major basic research 
programme entitled Insect Chemical  
Ecology, Ethology and Evolution, IC-E3,  
in which they are examining the adapt-
ability of the insects’ sense of smell and 
olfactory-driven behaviour and how this 
may be a factor in their extreme flexibility 
and rapid evolution.

“The applied 
approach appeals 

to me – using 
findings to 

reduce crop 
damage 

throughout 
the world”,

says olfactory 
researcher 

Ylva Hillbur. 

  Ylva Hillbur

Researcher and Head of the Depart-
ment of Plant Protection Biology, 
SLU Alnarp

PhD, SLU, 2001

Deputy Director-General for Research 
for Development (R4D) at the 
International Institute for Tropical 
Agriculture (IITA) in Ibadan, Nigeria, 
from August 2012

ylva.hillbur@slu.se
www.slu.se/chemical-ecology 
www.ice3.se 

Testing odour traps for sorghum chafers in Ethiopia. 
Photo: Jonas Bengtsson

The sorghum chafer does great harm to sorghum 
crops in Ethiopia. Photo: Jonas Bengtsson

NEW INSIGHTS PLANTS PLANTS NEW INSIGHTS

COPY: NORA ADELSKÖLD

  IN SWEDISH
Djur och växter använder sig av 

kemiska signaler, t.ex. feromoner, för att 
kommunicera med sin omgivning och med 

varandra. Ylva Hillbur studerar hur dessa 
doftämnen påverkar skadegörare på 
grödor både i Sverige och i Etiopien.
www.slu.se/kunskapsbank/jordbruk

Male swede midge on a cabbage plant. 
Photo: Göran Birgersson

Ylva Hillbur surrounded by cotton plants. Photo: Mikael Risedal
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 Harry X Wu

Professor of Forest Genetics and Tree Breeding at the Department of 
Forest Genetics and Plant Physiology, SLU Umeå, 2010 

PhD, University of Alberta, Edmonton, Canada, 1993

Australia’s National Science Agency, CSIRO, 1996. Group leader of 
Forest Genetics in 2005 and Senior Principal Research Scientist, 2010

Forest Genetic Consultant in Canada

harry.wu@slu.se, www.slu.se/forestgenphys

“The biggest difference between the two 
countries is that Sweden has a well developed 
science culture. Also, Swedish people in  
general are aware of the importance of 
research to the country’s economy, and there-
fore are very supportive of our work.” 

Harry X Wu first learned of SLU back  
in the 1980´s when he pursued his Master’s 
degree in forestry at Beijing Forestry  
University in China.

“At that time, we had several visitors from 
SLU giving seminars and our university also 
sent students and staff to SLU for training.”

Good reputation in forest genetics
He finished his PhD in forest genetics at the 
University of Alberta in Canada, and a couple 
of years later Australia became his home. 

However, when SLU offered him the  
possibility to conduct his research in Sweden, 
Harry Wu realised this was a great opportunity 
to expand his research area to different  
tree species.

“Also, SLU has a very good reputation in 
forest genetics and tree breeding research, and 
a very supportive external environment with-
in the field, such as the Forestry Research 
Institute of Sweden, and the forest industry. 
Another advantage is the well developed  

forest biotech research going on at Umeå 
Plant Science Center, which can be  
incorporated into tree breeding programmes.”

Improves tree breeding efficiency
The economic importance of Sweden’s 
forests is well-known but the productivity 
can become even better with improved plants 
from a good breeding programme.

Through the years in Australia, Harry Wu 
has conducted many large scale research  
projects that have increased the productivity 
and quality of plantations of radiata pine 
(Pinus radiata) through genetic improvement. 

While continuing some of this work in 
Australia, his main focus in Sweden is how 
to increase breeding efficiency for Scots pine 
(Pinus silvestris) and Norway spruce (Picea 
abies), two species with much longer rotation 
periods than the Australian pine.  

COPY: OLOF BERGVALL

Like many world class researchers, professor Harry X Wu has lived 
and worked in several countries. He now shares his research time 
between Australia and SLU Umeå in the far north of Sweden.

GLOBETROTTER 
ENDS UP IN 
BOREAL FORESTS

 HARRY
    WU

PORTRAIT

IN SWEDISH  
Harry Wu kartlägger den genetiska bakgrunden till 
viktiga egenskaper hos skogens träd, t.ex. tillväxt, 
trädform och härdighet. Variationer i dessa egenskaper 
kopplas till variationer i trädens arvsmassa. 
www.slu.se/kunskapsbank/skogsbruk-vilt

PROFESSOR OF FOREST GENETICS AND TREE BREEDING 
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Scots pine productivity could be better with 
improved plants. Photo: Nora Adelsköld
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At SLU, international perspectives are integrated into teaching and 
research activities, and the university’s global network is continuously 
expanding. SLU’s core competence lies within agricultural sciences, 
and this includes forestry and veterinary medicine. 

SLU’s areas of expertise are highly relevant to global development, 
and encompass such urgent issues as the effects of climate change, 
bioenergy production, biodiversity conservation, and control of infec-
tious diseases in both animals and humans. Research at the university 
can also contribute to strengthening food security and alleviating 
poverty around the world.

The university is focused on enhancing development cooperation, 
and this is achieved through high quality research, capacity building 
and increasing relevant expertise. SLU´s research, which is conducted 
in close cooperation with different partners in a large number of coun-
tries, is supported by the programme Agricultural Sciences for Global 
Development (SLU Global).  

 

Lars Laestadius

From Forest degree from SLU, 
Assistant Dean, SLU.
To Senior Associate at the World  
Resources Institute, Washington DC.
www.wri.org/profile/lars-laestadius

Which experiences from SLU 
have contributed to your career?
”SLU taught me how to understand 
and integrate a wide range of  
disciplines. This is important for me 
as a policy researcher, as policy 
issues rarely respect academic 
boundaries. SLU also taught me 
to appreciate a wide range of 
approaches to research, from the 
free thinking nature of a traditional 
university to the more instrumental 
work of a research institute. SLU 
has them all under one roof, which  
is very useful.”

Why choose SLU?
”The high teacher-to-student 
ratio and the generous access 
to research and researchers are 
two good reasons. SLU includes 
functions that are represented by 
independent research institutes in 
most other countries. Another good 
reason is that SLU combines the 
whole suite of “green” fields into  
one university, making it possible 
to combine subjects from different 
fields in new and interesting ways.”

Photo: Filip Laestadius

Bill S. Hansson

From Professor of Chemical Ecology, 
SLU.
To Managing Director, Max Planck  
Institute for Chemical Ecology, Jena, 
Germany.
Honorary Professor in Evolutionary Neu-
robiology, Friedrich Schiller University,
Jena, Germany.
hansson@ice.mpg.de, www.ice.mpg.de

Which experiences from SLU 
have contributed to your career?
“As research team leader at SLU I 
headed the Department of Chemi-
cal Ecology, which is a very strong 
research environment, along with a 
major research programme called 
IC-E3. This experience and the 
support of SLU’s management have 
helped me develop as a research 
team leader. I also played an active 
part when the faculty at Alnarp was 
established, and was involved in 
formulating overall strategies for a 
wider academic environment.”

Why choose SLU?
“SLU is very much the university 
of the future. The future must be 
“green” – there is no alternative. 
Virtually all education programmes 
at SLU are thus very much in 
keeping with the times.“

Photo: Mikael Risedal

Marianne Elvander

From PhD in virology and Reader, SLU.
To Professor of Epizootiology and state 
epizootiologist at the National Veterinary
Institute (SVA) in Sweden.
Member of the Board of the European 
Food Safety Authority (EFSA).
www.efsa.europa.eu

Which experiences from SLU 
have contributed to your career?
“My veterinary education at SLU 
gave me a solid base for my 
professional future as veterinar-
ian, researcher and member of an 
international community.”

Why choose SLU?
“My education at SLU and my 
research in collaboration with SLU 
have given me a great platform for 
future jobs in a number of important 
sectors of society, such as animal 
practice, disease control and food 
security. It has also presented me 
with the possibility to contribute 
to strengthening the livelihoods of 
people in developing countries.”

Photo: Jenny Svennås Gillner

Christer G. Jansson

From Head of the Department of Plant 
Biology and Forest Genetics, SLU.
To Professor, Senior Staff Scientist 
and Deputy Program Lead – Bioenergy, 
Earth Sciences Division, Lawrence 
Berkeley National Laboratory (LBNL), 
Berkeley, CA, USA.
esd.lbl.gov/about/staff/christerjansson/

Which experiences from SLU 
have contributed to your career?
”The research at SLU has a 
strong emphasis on climate change, 
bioenergy and environmental  
sustainability, areas that are at the 
very core of LBNL, where I work 
now. My interaction with these  
research areas at SLU has 
facilitated my career here.”

Why choose SLU?
”Research and education at SLU are 
of high quality, with an emphasis on 
environmental sustainability, which 
exhibits a good balance of funda-
mental and applied aspects.”

Photo: Roy Kaltschmidt

Janet K. Jansson 

From Professor of Environmental 
Microbiology and Vice-Dean at SLU.
To Professor of Environmental Micro-
biology, Senior Staff Scientist, Program 
Lead – Ecosystems Biology at Earth 
Sciences Division, Lawrence Berkeley 
National Laboratory (LBNL), Berkeley, 
CA, USA.
esd.lbl.gov/about/staff/janetjansson/

Which experiences from SLU 
have contributed to your career?
“While I was at SLU I came to appre-
ciate the value of multi-disciplinary 
research, through collaborations 
between different SLU departments 
and with other universities in Swe-
den and abroad. One of the values 
of team-science is that it can lead 
to tackling of “big science” ques-
tions, such as the impact of climate 
change on cycling of carbon and 
other nutrients by microorganisms.”

Why choose SLU?
“SLU presents many opportunities 
for undergraduate and graduate 
studies, as well as world-class 
research. During my tenure as Vice 
Dean of the Faculty of Natural  
Resources and Agricultural Sci-
ences, I gained strong appreciation 
of the dedication of the university  
administrative, teaching and  
research staff towards excellence  
in teaching and research. 

My own field of environmental 
microbiology benefited from inter-
actions between researchers and 
teachers from different disciplines at 
SLU, including those with expertise 
in soil science, mycology, environ-
mental biology, plant biology,  
chemistry and molecular biology. 

Other resources available to 
scientists at SLU include access to 
experimental field stations (including 
long-term sites), excellent laboratory 
facilities and state-of-the-art  
equipment.”

Photo: Roy Kaltschmidt

SLU 
goes 
global

FIVE CAREERS
ON EXPORT
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MALAYSIA

Restoring 
biodiversity in 
rain forests
A large area of tropical rain forest in North 
Borneo was ravaged by a devastating fire some 
thirty years ago. SLU is providing research and 
technical assistance in a long-term rehabilitation 
project.

The Swedish Furniture Company IKEA started the 
“Sow a Seed foundation” in 1998 with the aim of 
restoring severely damaged forests in Malaysia. The 
foundation operates in close collaboration with SLU 
and Yayasan Sabah, a Malaysian forest company.

About one million hectares was burnt in  
1982 – 1983; by 2013 the rehabilitated area will 
reach 12,000 hectares. 

The objective of the project is to restore a good 
environment for insects, birds and mammals through 
enrichment planting, line planting or gap cluster  
planting with indigenous species. More than 60  
tropical rainforest tree species are being propagated 
in the nursery and planted in the restoration areas. 

Jobs for about 150 locals have been created, and 
the land undergoing treatment is also used as a 
research site for students from Sweden and Malaysia. 
Jan Falck, senior lecturer emeritus, has coordinated 
the project from the outset.

jan.falck@slu.se
www.slu.se/forecomanage

More than 60 tropical rainforest species are propagated 
at this nursery in Borneo. Photo: Daniel Lussetti 

NEW INSIGHTS SLU GOES GLOBAL

PERU

Agroforestry helps 
shifting cultivators 
to stay on the land 
Combining trees with farming is an example of 
how farmers solve the problem of maintaining 
soil fertility in the Amazon. 

Shifting cultivation, or burn-beating, involves burning 
down an area of forest so the land can be used to 
grow crops. When the land is left to lie fallow after 
several years of growing maize, bananas, cassava, 
rice, etc., it is often difficult for forest to re-establish. 
In many cases the soil has been denuded of nutrients, 
and weeds spread over the land instead of trees. 

Kristina Marquardt is a rural development specialist 
and conducts interdisciplinary research in the Peru-
vian Amazon. She is studying how shifting cultivators 
try to improve the fertility of their lands by sowing 
trees during the cultivation phase, a type of tree 
farming. They use a wide variety of species both in 
the fields and on fallow land – 118 species have been 
documented. The farmers also try to bring exhausted 
weed-covered land back into cultivation by reforesting 
it so that trees smother the weeds by shading them. 

Shifting cultivation highlights the dilemma between 
the global interest in conserving forested areas and 
the ability of local people to subsist with the help of 
the forest. 

Kristina’s research in Peru has been carried out 
jointly with the World Agroforestry Center, part of 
the Consultative Group on International Agricultural 
Research (CGIAR). The research will also form part of 
the continuing project Paying for Ecosystem services: 
consequences and alternatives, in which Brazil,  
Tanzania and Nepal will also be studied. 

kristina.marquardt@slu.se 
www.slu.se/urd
www.worldagroforestrycentre.org

UGANDA

Milk – a potential 
source of infection
There is a great deal of livestock farming in urban 
areas of Uganda. This brings advantages in the 
form of short delivery distances to the cities, but 
it also increases the risk of spreading infections. 

Brucella abortus is a bacterium that causes dairy cows 
to abort and that can also infect humans.  
The symptoms resemble those of influenza, but the 
bacterium can also cause chronic symptoms with 
recurring fever resembling that caused by malaria. 

Northern Uganda suffered greatly as a result of  
violence between factions some years ago. Sofia 
Boqvist and her doctoral student Kim Rock are now 
working with colleagues at Makerere University in 
Kampala to ascertain how common the bacterium is 
in this region. The researchers have collected milk 
samples from itinerant milk vendors, common in 
Uganda, and they are also studying milk distribution 
routes and the infection risks posed to humans. 

They discovered antibodies against the bacterium in 
urban dairy herds, at much higher levels in one of the 
areas studied than in the other. Differences in  
management and cattle housing methods probably 
have a great impact on the spread of infection. 

The project – Brucella abortus in cattle milk in the 
Gulu and Soroti regions of Uganda 2011 – 2012  
– is being conducted with support from the Swedish 
Ministry for Foreign Affairs.

sofia.boqvist@slu.se 
www.slu.se/biomedvethealth 

ETHIOPIA

Villagers recount 
the effects of 
deforestation
Extensive deforestation has occurred in Ethiopia. 
This has been assumed to impact the highest 
and lowest water levels in the country’s rivers. 

In an area around the Koga river, a tributary of the 
Blue Nile, that has been studied by SLU researchers 
Kevin Bishop and Solomon Gebreyohannis, forest 
cover declined from 16 per cent in 1957 to a mere 
1 per cent in 1986. This occurred mainly as the result 
of a political land reform in the mid-1970s. The water 
level in the river was recorded during the same period.

With the help of these hydrological data, as well as 
satellite and aerial photographs, an attempt has been 
made to find a correlation between deforestation in 
the area and the flow of water in the river. Somewhat 
unexpectedly, no changes were seen in either the 
high or low water level, despite the widespread forest 
felling that had taken place in the area.

However, interviews with some village elders 
revealed that conditions differed above and below a 
large area of wetland. Upstream of the wetland the 
low water level had fallen and the high water level  
had risen. However, downstream of the wetland the 
villagers had not noticed any differences in the water 
flow, which suggests that the wetland evens out the 
effects of deforestation.

kevin.bishop@slu.se 
www.slu.se/aquatic-sciences

 SLU GOES GLOBAL NEW INSIGHTS

Elders from one of the villages downstream of the wetland. 
Photo: Solomon Gebreyohannis 

Produce from the Amazon. The farmers try to improve soil 
fertility by planting trees. Photo: Kristina Marquardt

Ugandan dairy cows are often infected by the Brucella 
zoonosis. Photo: Kim Rock 2322
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Force of 
habit behind 
avian decline

 Tomas Pärt

Professor of Nature Conservation 
Biology, Department of Ecology, SLU 
Uppsala

PhD, Uppsala University, 1991

tomas.part@slu.se
www.slu.se/ecology 

Tomas Pärt. Photo: Debora Arlt

 ECOLOGY NEW INSIGHTS

In his research, Professor Tomas Pärt has 
seen that farmland birds often find them-

selves in an “ecological trap”, which may 
cause them to become locally extinct.

“I think that ecological traps are under-
estimated as a cause of the decline in farm- 
land birds. The Swedish population of 
wheatears (Oenanthe oenanthe), for instance, 
has fallen by half – a pattern we have also 
seen for many farmland birds in Sweden 
and elsewhere,” says Professor Pärt, who is 
also a keen birdwatcher.

Outdated search image persists
Surprisingly few studies have been made  
of ecological traps for farmland birds in  
Europe. Moreover, little is often known 
about how to come to grips with the 
problem.

“All animals have a search image of what 
is a good or a bad habitat for them. That 
search image has developed over many 
generations. For the wheatear, the key is the 
height of the ground vegetation.”

It is now likely that the wheatear’s search 
image is outdated. As a result, the bird 

favours a habitat that used to be good, but 
that has deteriorated because of present-day 
land use. Perhaps the wheatear chooses to 
establish its territory on an embankment 
with low vegetation. But when the chicks 
hatch in the early summer, the embank-
ment has grown high and dense, making it 
harder for the bird to find food.

“Fifty years ago these habitats were 
more heterogeneous, with areas of short 
grass interspersed with denser vegetation. 
Present-day landscapes are much more 
homogeneous, however.”

Politics decides the life of birds
Agricultural policy influences crop choices 
and cultivation methods, and therefore 
changes the landscape. Professor Pärt 
has shown earlier that these changes are 
reflected in the way bird numbers increase, 
fall or remain unchanged.

“Agricultural policy can cause rapid 
changes in the avifauna. These are large-
scale changes, but we have also shown that 
the impact of political measures differs 
between landscapes. For instance, we have 

The landscape of 
Sweden and Europe is  

changing as a result of 
agricultural policy. This  
affects the habitats of 
many farmland birds, 

since they have an 
outdated “search image”, 

causing them to favour 
inferior habitats over 

those that would 
provide better prospects 

of breeding success. 

ECOLOGY
– IN LANDSCAPES AND CITIES

seen that fallow land gives the best 
effect in open lowland landscapes 
where they provide a habitat that  
is otherwise unusual. Birds have  
sufficient habitat of this kind  
anyway in agricultural areas where 
forest predominates.”

A negative trend for many bird 
species can be reversed if agricultural 
policy is changed. 

But for the wheatear, with its  
outdated search image, the main  
challenge is to change its preferences 
and thereby avoid the ecological  
traps. And evolutionary changes  
take time.   

COPY: ULLA AHLGREN

Less food and harder work
The wheatear nests under piles of stones in 
farmland areas. When it forages for food for 
its young, it looks for insects on the ground 
close to the nest. If the grass around the 
nest is short, it does not need to fly further 
afield to find food, which saves it time and 
energy. But if the grass around the nest is 
high, the bird may need to fly long distances, 
which means less food for the chicks, 
harder work and increased mortality for the 
parents. Photo: Tomas Pärt

IN SWEDISH  
Populationerna av många jordbruksfåglar 
minskar på grund av att de väljer häcknings-
plats efter hur landskapet sköttes förr. Tomas 
Pärt forskar på sådana ekologiska fällor och 
har sett hur jordbrukspolitiken kan användas 
för att skapa mer mångsidiga miljöer för 
fåglarna.
www.slu.se/kunskapsbank/miljo-naturresurser 

“The decline of farmland birds 
is alarming, but I think we can 

combine a rich agricultural 
landscape with high productivity.”
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Professor Ignatieva started her career in land-
scape architecture and botany in Russia. Since 
then she has worked in the US and New 
Zealand. So she has a very broad international 
background for her new position at SLU.

“I am happy here and have been very 
welcomed by my colleagues. They have also 
shown forbearance and understand that I still 
need some time learning Swedish.”

Professor Ignatieva thinks that the Swedish 
society is rather like New Zealand’s, where 
she lived for a long time – high taxes and 
social security, and with a similar legislation.

Her research field is urban biodiversity, 
alongside the history of landscape architecture 
and restoration and conservation of historical 
parks and ancient gardens. She combines 
knowledge in all these fields in her work.

From parterres to sustainable cities
She began her career by restoring the par-
terres (flower beds) at the summer residence 
of Peter the Great in St. Petersburg. 

At SLU she now works mainly in the field 
of sustainable urban design in a globalised 
world, a subject of which her department has 
long experience. 

She is now involved in a big interdisciplin-
ary research application concerning lawns as 
an ecological and cultural phenomenon, and 
also acts as a supervisor for both master’s and 
doctoral students.

Dare to be multicultural
If there is anything that distinguishes Sweden 
from the other countries she has worked in, 
it is the relative immobility, not least among 
students.

“Swedish students have so many advantages 
when they go abroad. Almost everyone speaks 
good English and they have a good basic  
education. But Sweden is a small country 
and you gain so many new perspectives from 
spending time abroad. People must dare to be 
more multicultural.”  

COPY: MIKAEL JANSSON

“Sweden is not all that different from what I’m used to – in terms of both 
climate and culture,” says Professor Maria Ignatieva from Russia. “And 
SLU is a perfect complement to my previous research around the world.”

Maria Ignatieva

Professor of Landscape Architecture at the Department of Urban 
and Rural Development, SLU Uppsala, 2010

PhD, Moscow State University, Russia, 1987 

Komarov Institute and the State Academy of Forest Technology in 
St. Petersburg, Russia, 1987 – 1995

Michigan Technological University and the State University of New 
York, USA, and at Lincoln University in New Zealand 1996 – 2010 
(in the field of landscape architecture and urban ecology)

maria.ignatieva@slu.se, www.slu.se/urd 

A PERFECT MATCH

PORTRAIT

IN SWEDISH  
Maria Ignatieva kombinerar kunskaper om urban ekologi, 
landskapsarkitekturens historia och hållbar design i sin 
forskning. Idag arbetar hon främst med uthållig stadsbyggnad 
med fokus på bland annat biologisk mångfald.
www.slu.se/kunskapsbank/stad-landskapsarkitektur 

Sustainable urban design is one of Professor Maria 

Ignatieva’s research areas. Photo: Julio Gonzalez

PROFESSOR OF LANDSCAPE ARCHITECTURE
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ENVIRONMENT
– ASSESSMENT OF LAND AND WATER

The Swedish government has given SLU the 
task of conducting environmental monitoring 

and assessment, known as sustainability assessment.
“We are proud to be the main actor in the field 

of environmental monitoring and assessment in 
Sweden. Together with our research, this enables 
us to supply society with high quality material  
as a basis for decision making and also provide  
the expertise that is in demand,” explains Göran 
Ståhl, Assistant Vice-Chancellor and head of  
environmental monitoring and assessment.

Measuring natural assets
SLU describes the state of Swedish ecosystems 
by means of extensive inventories and analyses of 
forests, agricultural landscapes, water and species. 
These data on our environment are gathered 
in databases. Some data, including that from 
the National Forest Inventory, go as far back as 
1923. Closely associated with research SLU also 
develops new methods and calculation models for 
environmental assessment. 

“The aim is to be able to analyse both the use 
of natural resources and its impact. This is needed 
to be able to advise how land and water can be 
used sustainably.”

Within planetary boundaries
The international perspective is well integrated 
with environmental monitoring and assessment. 
For instance, SLU is one of the partners in the 
European Topic Centre on Biological Biodiversity, 
an expert body, and is playing an active role in 
the establishment of the Intergovernmental Panel 
on Biodiversity and Ecosystem Services. SLU 
researchers are also involved in issues concerning 
knowledge transfer to projects in Africa, Asia and 
South America. 

“Greater international cooperation on 
sustainability issues will enable us to use the 
world’s resources more wisely and remain 
within planetary boundaries.”  

Good advice thanks 
to sustainability
assessment

COPY: ANN-KATRIN HALLIN

Environmental 
monitoring and 
assessment at 
SLU produces 
scientifically-
based advice 

on sustainable 
management of 

natural resources 
and ecosystem 

services.
SLU is a major player when it 
comes to advising on international 
and national management of 
fisheries and shellfish resources. 

Arctic char (Salvelinus alpinus). 
Photo: Anders Kiessling

Environmental programmes
SLU conducts environmental 
monitoring and assessment 
under ten programmes related 
to Sweden’s environmental 
objectives and its international 
commitments.

• Forest 
• Agricultural landscape 
• Lakes and streams
• Coastal and sea areas 
• Built environment 
• Climate 
• Biodiversity 
• Eutrophication 
• Acidification 
• Non-toxic environment10 Inventories of forests and mountains. One of the oldest examples of SLU’s 

environmental monitoring and assessment is the National Forest Inventory, 
which began in 1923. Its activities are now regarded as world-leading. 
Photo from the Forestry Library, SLU

Professor Göran Ståhl is 
Assistant Vice-Chancellor 
and head of environmental 
monitoring and assessment.

ENVIRONMENT NEW INSIGHTS

http://www.slu.se/en/environment/programmes/forest/
http://www.slu.se/en/environment/programmes/agricultural-landscape/
http://www.slu.se/en/environment/programmes/lakes-and-watercourses/
http://www.slu.se/en/environment/programmes/programme-built-environment/
http://www.slu.se/en/environment/programmes/climate/
http://www.slu.se/en/environment/programmes/biodiversity/
http://www.slu.se/en/environment/programmes/eutrophication/
http://www.slu.se/en/environment/programmes/acidification/
http://www.slu.se/en/environment/programmes/programme-non-toxic-environment/
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Thriving cod bring 
cleaner seas
Algal blooms and oxygen-free bottoms are symptoms 
of eutrophication that may occur if predatory fish such 
as cod disappear from the sea as a result of overfish-
ing, among other things. Without cod, populations of 
its prey species, e.g. sprat and herring, will continue to 
grow. These species then consume more zooplank-
ton, which in turn eat less phytoplankton, resulting in 
eutrophication. 

The researchers have seen chain reactions of this 
kind when studying cod – sprat in the Baltic proper, and 
cod – herring in the Gulf of Riga. But these problems 
can be alleviated if the predatory fish population is 
restored, while also endeavouring to reduce the nutrient 
input to the sea.

Coastal areas throughout the world are often affected 
by eutrophication. These problems are particularly 
pronounced in marginal seas such as the Baltic. SLU 
is making an international contribution by its research, 
environmental monitoring and assessment and by 
providing biological and scientific advice under the 
International Council for the Exploration of the Sea, the 
EU Scientific, Technical and Economic Committee for 
Fisheries and the Helsinki Commission.

anna.gardmark@slu.se
www.slu.se/aquaticresources

Sweden is the first country to realise the European 
vision of a common e-infrastructure on biodiversity.

Swedish LifeWatch integrates information and data on 
biodiversity in a common web resource. This will enable 
researchers, nature conservationists and those interested in 
specific species to access data at no cost. The system will 
also offer tools for analysis, modelling and presentation. 

“The virtual laboratories we create help to provide a better 
overall view and help us to obtain answers to more complex 
questions about nature. For example, it could be a question 
of what happens to a species if water quality or climate 
changes,” explains Professor Ulf Gärdenfors, Managing 
Director of Swedish LifeWatch at SLU.

Swedish LifeWatch is a joint project involving universities, 
museums and government agencies, and is coordinated by 
the Species Information Centre at SLU. One of the central 
resources is the Species Gateway, which is open to anyone 
wishing to contribute data. Over 33 million observations 
have been recorded there to date, and it has become a firm 
favourite with birdwatchers. Over 20,000 observations can 
be reported in a single day.

ulf.gardenfors@slu.se
www.slu.se/lifewatch 

Swedish Life Watch is a joint project coordinated by the Species Information Centre at SLU. Illustration: Anna-Maria Wremp

LifeWatch – piecing 
together biodiversity

NEW INSIGHTS ENVIRONMENT

To many Swedes, moose represent a hunting experience 
 or much appreciated meat. For others, the animal offers  
a glimpse of the great outdoors, and there are many  
companies arranging moose safaris or the chance to  
see the animals in captivity. 

In other contexts the moose may be a curse, causing 
serious traffic accidents and damaging young pine forests 
by grazing on saplings.

The moose population rose sharply in the 20th century 
as a result of selective hunting, few predators and a surfeit 
of food in the clear-cut areas left by modern forestry. 
Throughout this period the moose population was primarily 
controlled by hunting – at a level far below that which 
could be sustained by naturally available food. The return 
of the wolf in the 1990s and the growing bear population 
have put moose management in a new position. Yet the 
growth in predator numbers has not had any major impact 
on the size of the moose population so far, since hunting 
quotas have been reduced to compensate for the new 
situation. 

Sweden has had a new adaptive and ecosystem-based 
moose management policy since 2012, and SLU was 
given the task of producing extensive research-based 
educational materials for all those involved in moose 
management at local and regional level. Research is being 
conducted at SLU into most of the aspects that require 
elucidation. 

goran.ericsson@slu.se 
www.slu.se/wildlifefishenvironment 

Scientific moose 
management

ENVIRONMENT NEW INSIGHTS

The Species Gateway is a key resource within Swedish LifeWatch. The numerous species 
observations gathered there can be used to identify long-term patterns in nature. The 
diagram shows that the blackcap (Sylvia atricapilla) arrived in Sweden two weeks earlier  
in the 2000s than it did in the 1970s.

SLU has produced research-based educational materials on moose management. 
Photo: Eric Andersson

If predatory fish such as cod disappear from the sea, algal blooms will become more 
frequent. Photo: Nora Adelsköld
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“Thousands of marabou storks live on the offal 
  at the mouth of the stream. They then fly around in  
  the city, acting as potential carriers of infection.”

Fish spread 
infection from 
untreated water

Professor Leif Norrgren has extensive 
experience of working on ecotoxicologi-

cal issues in different parts of the world. 
Recently he has also devoted his attention 
to the spread of bacterial infection from 
settlements and agriculture.

“In many cases development has resulted 
in an unwanted spread of infection. How- 
ever, this has not been given enough atten-
tion and now we must create sustainable 
food production systems with safe water 
quality for humans and for the environ-
ment.”

Marabou storks eat offal
Fairly simple measures may suffice to bring 
about major health and environmental 
improvements. In Uganda, for instance, a 
simple sewage treatment works from which 
waste water is piped to a papyrus wetland 
has been constructed at an abattoir outside 
the million city of Kampala. Up until 
then the offal from about a thousand cows 
slaughtered every night was flushed straight 
into a stream flowing into Lake Victoria at a 
point close to the site from which drinking 
water for Kampala is extracted.

“Thousands of marabou storks live on 
the offal at the mouth of the stream.  
They then fly around in the city, acting as 
potential carriers of infection.”

The bacterial infections in question  
may be salmonella and common intestinal 
bacteria such as antibiotic-resistant entero-
cocci and coli bacteria. 

Many of the bacteria that are spread are 
zoonotic, i.e. can be transmitted between 
animals and humans.

Salmonella from sewage works
The problems caused by untreated sewage 
also exist in several countries bordering the 
Baltic Sea, including Russia. Here, Professor 
Norrgren and his colleagues are comparing 
the infection load from livestock farms with 
the load from municipal sewage works, 
which treat sewage from households and 
hospitals.

“Remarkably enough, the spread of 
infection from sewage works and that from 
livestock farms are often treated differently 
by the legislation. In Sweden farmers have 
a duty to report many types of infection 
occurring on farms, and their discovery 

Waste water 
from cities and animal 
production facilities is 

contaminated with 
bacteria, affecting 

drinking water and the 
aquatic environment.

And this infection 
recognises no boundaries; 

fish, for example, 
ingest bacteria resistant 

to antibiotics, bacteria 
that they then spread 
when they swim into 

other waters. 

may have enormous implications for the 
individual farm. No-one is responsible for 
infection spread by sewage works, however; 
responsibility falls between the stools.”

According to Professor Norrgren, sewage 
works are probably a much greater culprit 
than farms in the spread of infection. When 
he and his colleagues examined the treated 
water from some ten sewage treatment 
works around the Baltic, they found that 
more than half of them release salmonella 
bacteria. Some also release EHEC coli bac-
teria, which produce toxins, and campylo-
bacter, which cause stomach infections. 

Risk of resistance to antibiotics
The researchers have also found bacteria that 
are immune to antibiotics in discharges from 
sewage treatment works around the Baltic 
Sea. These resistant bacteria are also found 

in the gut of common fish species caught in 
the vicinity of the treatment works.

“This increases the risk that common 
remedies such as sulphonamide drugs will 
no longer work.”

Fish can also serve as a store of antibiotic- 
resistant bacteria, which means they can 
spread them to other waters. In Professor 
Leif Norrgren’s view, it is high time that 
these transboundary problems were  
addressed worldwide.   

 Leif Norrgren

Professor of Ecotoxicology at the Department 
of Biomedical Science and Veterinary Public 
Health, SLU Uppsala

PhD, SLU, 1985

Expert adviser to the Swedish Chemicals 
Agency and the OECD 

Currently involved in some ten projects 
throughout the world, and responsible for 
the Baltic operations of the Envirovet global 
network

leif.norrgren@slu.se 
www.slu.se/biomedvethealthCOPY: ANN-KATRIN HALLIN

IN SWEDISH  
Städer och djurproducerande gårdar alstrar bak-
terieförorenat vatten som smutsar ner dricksvatten 
och miljön. Reningsverk släpper ofta ut vatten som 
innehåller sjukdomsalstrande, ibland antibiotika- 
resistenta bakterier. Fiskar och fåglar hjälper till att 
sprida dem över stora avstånd.
www.slu.se/kunskapsbank/livsmedel-halsa 
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Salmonella bacteria. 
Photo: Rocky Mountain 

Laboratories, NIAID, NIH, 
Wikimedia Commons

mailto:leif.norrgren@bvf.slu.se
http://www.slu.se/biomedvethealth
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Better mapping of 
mountains and forests

With the help of refined satellite image 
classification researcher Heather 

Reese is developing a habitat map of alpine 
and sub-alpine areas based on satellite pho-
tography. She is using field data and sample 
plots from two national environmental 
monitoring programmes interpreted from 
aerial photographs as reference data.

Satellite images show different vegetation 
types in different colours. With the help 
of the interpreted aerial photographs she 
is able to identify the vegetation, e.g. dry 
heath or mesic heath, and find correspond-
ing areas in the satellite photograph. 

Producing new maps
“The software then finds all the other 
pixels in the satellite image having the 
same colour and thus showing the same 
vegetation type. This enables us to produce 
a map,” explains Heather.

The maps are intended to be used by 
environmental agencies for environmental 
monitoring of protected alpine and sub-
alpine areas, including Natura 2000 sites. 

Natura 2000 is an EU network operating 
to protect and conserve biodiversity. 

Laser scanning of forest layers
Researcher Eva Lindberg uses data from 
airborne laser scanning combined with 
field data to produce maps of forest  
vegetation layers.

“Aerial photos only give you the upper-
most tree layer of the forest. Our aims is to 
estimate height and coverage of the field 
layer, shrub layer and various tree layers, i.e. 
to map the vertical structure of the forest,” 
Eva explains.

Maps of forest vegetation layers are 
of great use in nature conservation. For 
instance, they provide better background 
data for use in evaluating the nature values 
of an area, or in finding species requiring a 
specific habitat.

Heather and Eva are both members of 
Professor Olsson’s research team.  

heather.reese@slu.se

eva.lindberg@slu.se 

NEW INSIGHTS ENVIRONMENT

Professor Håkan Olsson’s research team 
is conducting research on remote 

sensing. The team is developing methods 
of monitoring forest and other vegetation 
remotely. Using data from digital cameras, 
laser scanning instruments and radar equip-
ment installed in satellites or aircraft, they 
are producing computer-based maps. The 
maps are used by environmental authorities 
and researchers, among others.

From 2D to 3D
“We are currently in the middle of a 
technology shift. Earlier 2D maps are being 

replaced by 3D as all of Sweden is laser 
scanned, showing the topography of the 
land. The amount of vegetation and its 
height can also be measured automatically 
using laser data, digital aerial photographs 
and radar.”

For instance, this technology can be used 
to monitor how the mountain tree line 
moves in a warmer climate, or how land that 
is no longer farmed becomes overgrown.

“The ability to monitor the establish-
ment of shrubs and trees in high grass is as 
relevant to the African savanna as it is to the 
Swedish agricultural landscape.” 

Monitoring vegetation 
changes with lasers 
and radars

Håkan Olsson

Professor of Remote Sensing at the De-
partment of Forest Resource Management, 
SLU Umeå

PhD, SLU, 1994 

Over 30 years’ research in the field of 
remote sensing at the Swedish Space 
Corporation and SLU

Expert member of the Council for Research 
Infrastructure at the Swedish Research 
Council

hakan.olsson@slu.se
http://www.slu.se/
forest-remote-sensing 
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Eva Lindberg, Heather Reese and Professor  
Håkan Olsson. Photo: Mattias Pettersson 

COPY: KARIN NILSSON

Point data from airborne laser scanning of a forested area. Lower altitudes are shown in blue, higher ones in red. Illustration: Eva Lindberg.

Laser scanning provides highly 
accurate three-dimensional data on land, 
vegetation and other landscape features. 
Airborne laser scanning is carried out 
from an aeroplane or helicopter flying 
back and forth over an area. 
Illustration: Eva Lindberg/Fredrik 
Saarkoppel

Modern, automated remote sensing methods make it easier to monitor the shifting tree 
line in the mountains, or how shrubs and grass establish on the savanna. Large, inac-
cessible forests and other ecosystems can be monitored quickly and cheaply, benefiting 
nature conservation in the process. 

IN SWEDISH  
Stora och otillgängliga natur-

områden kan övervakas snabbt 
och billigt med moderna metoder. 

Håkan Olssons forskargrupp 
använder laser och radar för att 
göra mer detaljerade kartor och 

underlätta för naturvården att följa 
förändringar i vegetationen.
www.slu.se/kunskapsbank/

skogsbruk-vilt 

mailto:heather.reese@slu.se
mailto:eva.lindberg@slu.se
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Knowledge 
benefiting 
society
SLU’s researchers have well-established 
collaboration with relevant sectors, e.g. 
animal husbandry, agriculture, forestry and 
aquaculture. 

It is based on a long tradition of provid-
ing advice and disseminating information 
to these sectors. SLU also works with 
nature conservationists, urban and rural 
planners, industry, etc.

“Collaboration with the surrounding 
community is part of SLU’s operational 
concept,” explains Assistant Vice-Chancellor 
Johan Schnürer, who has overall responsi-
bility in this area. “And we have contacts 
throughout the world, e.g. via research 
projects and collaboration agreements with 
other universities.”

SLU has recently created 18 extension-
oriented appointments for highly qualified 
researchers. Alongside their research they 
write debate articles and knowledge syn-

theses in their fields, initiate joint research 
projects with relevant sectors, and promote 
international collaboration. 

Researchers own their results
Sweden is unique in that researchers 
own the commercial rights to their own 
research. In most countries the rights to 
new knowledge are owned by the higher 
education institutions.

SLU has a special holding company  
providing advice to researchers wishing  
to commercialise their discoveries and 
inventions. SLU Holding AB supports, 
develops and invests in the researchers’ 
innovations. There, new research findings 
can evolve into companies or be licensed 
out for the benefit of society. Sectors in 
which companies have been started include 
gardening therapy, cancer diagnostics and 
veterinary medicine.  

“Collaboration with the 
  surrounding community is part 
  of SLU’s operational concept.”

FIELDS 
OF INTEREST 
SLU’s research and environmental 
monitoring and assessment are 
reflected by ten fields of interest. 
These fields follow SLU’s sector 
branches and other groups of interest 
in society.

• Agriculture 
• Bioenergy 
• Domestic animals and  

veterinary medicine 
• Environment and  

natural resources 
• Food and health 
• Forestry and wild fauna 
• Horticulture 
• Rural development 
• Urban and landscape planning 
• Water, aquaculture and fish

 
www.slu.se/fields-interest 

COOPERATION
& INNOVATION
– FROM RESEARCH TO PRACTICE

COPY: NORA ADELSKÖLD

10
COOPERATION & INNOVATION NEW INSIGHTS

Professor Johan Schnürer is  
Assistant Vice-Chancellor and head 
of SLU’s collaboration with the  
surrounding community.
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Plant power heals 
burn-out patients

Professor Patrik Grahn is using his expe-
rience of therapy research at SLU in a 

new company that is attracting worldwide 
interest.

People suffering from burn-out due to 
overwork may find it hard to find a cure. 
However, gardening therapy using the  
“Alnarp model” has been found to help 
many people, particularly those who have 
been unable to work for a long time and 
have the worst symptoms.

The Alnarp rehabilitation garden can 
be found in a lush setting in the heart of 
southern Sweden. The treatment available 
there can revitalise patients, many of whom 
have been able to return to work.

Design and expertise
“The key to our success is the way we 
have designed the garden, as well as the 
way we use the environment and the 
expertise at our disposal,” says Professor 
Grahn, who is the driving force behind 
the project. “We have doctors, occupational 
therapists, psychotherapists, physiothera-
pists and landscape engineers, and no other 
therapy garden has been established on the 
basis of such a clear working model.”

A recent survey has revealed that the 

hundred or so people using the therapy 
garden during 2002 – 2008 recovered more 
quickly than the people in a large control 
group, even though the Alnarp patients had 
been in a significantly worse state the year 
before than those in the control group.

Exporting a successful concept
Interest in the Alnarp model has grown as 
the good results have become apparent, and 
people suffering from stress, pain, depres-
sion and anxiety have been rehabilitated. 
SLU Holding and the researchers have 
therefore joined forces to form a company 
– Nature Assisted Health Care. 

The company is in an advanced stage 
of planning the start-up of operations in 
the Netherlands, together with a well-
established and innovative Dutch group 
of landscape architects. Care providers and 
insurance companies there have expressed 
interest in the idea. If the concept is suc-
cessful there, it may also be introduced in 
Belgium, Luxembourg and Germany. 

China has also expressed great interest 
and discussions on starting operations in  
the Scandinavian market are in progress 
with a number of municipalities and  
county councils.  

Chronic fatigue syndrome is a major problem in many countries, with no, or only ineffec-
tive, remedies being available. But now there is a green solution that may help to rekindle 
the spark of life. 

 Patrik Grahn
 
Professor of Landscape 
Architecture at the Department 
of Work Science, Business 
Economics and Environmental 
Psychology, SLU Alnarp 

PhD, SLU, 1991

patrik.grahn@slu.se
www.slu.se/workscience
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The dry rot fungus Serpula lacrymans is 
found almost exclusively in wooden 

buildings, and hardly ever in nature. Once 
a building has been attacked, dry rot can 
spread very rapidly even in dry wood, since 
the fungus itself is able to spread damp.

Fungi researcher Nils Högberg has 
studied this organism for over ten years, 
although his prime concern is no longer 
the worries of home owners, but quite dif-
ferent issues.

“I began to ponder over the evolution-
ary origins of a fungus that is almost only 
found in wooden buildings, and how it 
manages to break down wood so quickly,” 
says Nils.

Entire genome now mapped
Nils and his colleagues Jan Stenlid and 
Anna Rosling are part of a major interna-
tional research consortium that has mapped 
the entire genome of the fungus. One of 
the aims of the project is that its findings 
will facilitate energy-efficient production 
of wood-based biofuels. The main funding 
body is the US Department of Energy.

Analyses of the genome of the dry rot 

fungus, which contains 13,000 genes, 
and comparisons with other fungi show 
that the dry rot fungus has “lost” several 
enzymes that other species require in order 
to be able to break down wood. In their 
place it has a newly discovered and highly 
energy-efficient enzyme. 

Wood highly resistant
Wood consists of long fibres of cellulose 
embedded in short carbohydrate chains, 
together with lignin, which glues every-
thing together in a complicated chemical 
structure. This makes wood highly resistant 
to fungal attack. 

Fungi whose method of breaking down 
wood is of older evolutionary origin use 
a wide range of enzymes to break down 
all wood components. The dry rot fungus, 
however, bypasses the energy-intensive decay 
of lignin, but is able to break down the cel-
lulose and hemicelluloses in the wood any-
way. By “bombarding” the wood fibres with 
strong radicals they split up the cellulose 
chains without first removing the lignin. 

The efficiency with which a fungus causing dry rot extracts energy from wood is coupled 
to a unique enzyme, which it is hoped can be used to make biofuel production more ef-
ficient. The discovery is the result of work done by a large international network, which 
has mapped and analysed the genome of this dry rot fungus, and also shown how wood 
decay has developed during the evolution of fungi. 

NEW INSIGHTS COOPERATION & INNOVATION

Dreaded fungus 
offers new way 
to make fuel

 Nils Högberg

Researcher in Comparative 
Genomics at the Department of 
Forest Mycology and Plant 
Pathology, SLU Uppsala

PhD, SLU, 1998 

nils.hogberg@slu.se
www.slu.se/mycopat_genomics
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  IN SWEDISH
Ett stort internationellt forskarnätverk har 

kartlagt hussvampens arvsmassa och tagit 
reda på hur svampen bryter ned ved. Ett 
effektivt, nyupptäckt enzym skulle kunna 

effektivisera produktionen av biodrivmedel.
www.slu.se/kunskapsbank/bioenergi

IN SWEDISH   
Alnarps rehabiliteringsträdgård har gett 
goda resultat vad gäller att lindra och bota 
utmattningssyndrom. Erfarenheter från 
trädgårdsterapiforskningen vid SLU har 
använts för att bilda ett bolag, som nu satsar 
på den internationella marknaden.
www.slu.se/kunskapsbank/livsmedel-halsa 
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The dry rot fungus Serpula lacrymans can spread 
very rapidly even in dry wood. Photo: Nils Högberg

The rehabilitation gardens at Alnarp consist of a series of interlinked natural and garden rooms. Photo: Anette Neldestam
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Scientists from Japan, China and the  
US are contributing knowledge and 
perspectives to put SLU’s research into 
ethanol and biogas on the map. 

Ethanol is produced from food crops 
such as grain crops and sugar cane. The 
MicroDrivE (Microbially Derived Energy) 
programme focuses on microbial processes, 
particularly those taking place when  
cellulose-rich by-products from forestry 
and agriculture are converted into biofuel. 
Here, there is no competition between  
biofuel production and food production. 

Professor Anna Schnürer and researcher 
Mats Sandgren are leading the programme.

“The strength of MicroDrivE is that we 
have both basic research and the biocycle 
approach, both of which are needed for 
sustainable production of biofuels,” says 
Professor Schnürer.

Enzymes for pre-treatment
MicroDrivE’s special areas are development 
of high-effective enzymes for pre-treatment 
of raw materials, new yeast fungi for 
ethanol production and important micro-
organisms in biogas production. 

The aim is to maximise the energy  

potential with as little environmental  
impact and as large a profit as possible. 

“Among other things, we have shown 
that wet storage of grain with protective 
yeast fungi, instead of drying, not only 
reduces storage costs, it also makes it  
possible to extract 15 per cent more  
ethanol,” says Mats.

Examining the entire chain
The programme has many partners: Cornell 
University, the chemicals giant DuPont and 
the Department of Energy in the US,  
China Association of Environmental  
Protection Industry and Tokyo University, 
to name a few. One reason is that the entire 
process, from production of raw materials 
to return of plant nutrients, is included.

“This means that others can link in their 
expertise in a specific field, thereby gaining 
access via SLU to the collective expertise 
along all the other links of the chain,” Mats 
explains.

What many countries lack is research 
into returning plant nutrients from biofuel 
production by-products to agriculture. 
Aspects studied at SLU include fertilisation 
effect, the effect on soil microbes, and  
emissions of greenhouse gases.  

Attracting biofuel expertise 
from around the world

Anna Schnürer

Professor of Bioenergy at the Depart-
ment of Microbiology, extension 
specialist in bioenergy and coordinator 
of the Graduate School for Bioenergy 
at SLU Uppsala

PhD, SLU, 1996

anna.schnurer@slu.se, www.slu.se/
microbiology, www.slu.se/microdrive 

Mats Sandgren

Researcher at the Department of 
Molecular Biology, SLU Uppsala. 
Programme Director of the MicroDrivE 
research programme at SLU

PhD, Uppsala University, 2003

mats.sandgren@slu.se 

Professor Anna Schnürer and researcher Mats Sandgren are leading the MicroDrivE research programme.
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The plant nutrients found in faecal waste from 
toilets could be of great benefit as a fertiliser all 
over the world. But to avoid spreading infection 
via the crops on which it is used, toilet waste 
must be made safe, i.e. hygienic, before it can be 
used as a fertiliser.

SLU researchers have shown how urea, 
which is also a fertiliser, can be added to fae-
cal matter to bring about rapid hygienisation. 
When faeces are treated with urea, ammonia is 
formed, hygienising the faeces in the process. 
This method of treating toilet waste could do 
much to improve public health in poor, densely 
populated areas. 

The researchers have applied these findings 
to produce a self-hygienising disposable toilet 
bag – Peepoo, for use in low-income countries 
and disaster zones. It has been successfully 
tested in Kibera, Kenya, one of the largest 
slums in the world.

Faecal matter can contain high concentrations 
of pathological micro-organisms. Adding urea 
can make the treatment time much shorter than 
the one – two years of storage recommended by 
the WHO. Urea is the commonest nitrogenous 
fertiliser in the world, and this application can be 
seen as doubling its utility – first for hygienisa-
tion and then as a fertiliser.

bjorn.vinneras@slu.se, annika.c.nordin@slu.se
www.slu.se/energyandtechnology 

Spider’s silk for 
surgical sutures
Spider’s silk is an extremely strong and elastic 
biomaterial that can be used for many purposes: from 
surgical sutures to bullet-proof vests.

Researchers at SLU have recently learned how spiders 
produce their silk thread. Soluble proteins are produced 
from a gland in the spider’s body. When this solution 
passes through the thread canal, pH is lowered from 7 to 
6, and the thread is formed. 

It is possible to produce spider silk with the help of the 
intestinal bacteria Escherischia coli, to whose DNA has 
been added a fragment of DNA from a South African 
spider. 

The scientists have induced these bacteria to form 
pieces of spider silk protein. The proteins join themselves 
together into metre-long threads that are stronger than 
tendons. 

It has been found that spider silk produced in this way 
is tolerated by human cells in vitro. Hence, there is a 
good chance that patients will also tolerate this material 
when used for medical applications. 

The researchers founded Spiber Technologies AB 
on the basis of this innovation in 2008. The company 
specialises in the manufacture of recombinant spider 
silk and identification of commercial applications in life 
sciences and beyond.

my.hedhammar@slu.se 
anna.rising@slu.se
www.slu.se/anatomyphysbio 
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Recycled faeces hygienised by urea

COPY: KARIN NILSSON

IN SWEDISH  
Etanol och biogas kan tillverkas av cellulosarika 
restprodukter från skogs- och jordbruk. Forsk-
arna inom MicroDrive studerar hur mikroorga-
nismer och enzymer kan effektivisera process-
erna. Omfattande forskningssamarbeten med 
Japan, Kina och USA ger en utökad kompetens.
www.slu.se/kunskapsbank/bioenergi

(Left) Primary human fibroblasts grown on recombinant spider silk fibres. Filamentous actin is 
shown in green, nuclei in red and the fibres appear as brown. (Right) Recombinantly produced 
spider silk fibre in water. Photo: Sarah Amandusson.

Human excrement can contain many pathological micro-organisms. Peepoo, a small, self-hygienising 
toilet in the form of a disposable bag, is based on SLU research. Photo: Peepoople

mailto:anna.schnurer@slu.se
http://www.slu.se/microbiology
http://www.slu.se/microbiology
http://www.slu.se/microdrive
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Vision
”SLU is a world-class university in the fields of life and environmental sciences.” 

Mission statement
”SLU develops the understanding and sustainable use and management of 
biological natural resources. This is achieved by research, education and 
environmental monitoring and assessment, in collaboration with the 
surrounding community.”

Education, students and employees
40 educational programmes
4 100 full-time students
3.6 students per graduated teacher
740 PhD students
3 000 full-time employees

Four faculties
The Faculty of Forest Sciences
The Faculty of Natural Resources and Agricultural Sciences
The Faculty of Veterinary Medicine and Animal Science
The Faculty of Landscape Planning, Horticulture and Agricultural Science

Locations
SLU’s main campuses are located at Alnarp, Skara, Uppsala and Umeå. Research 
and education, as well as environmental monitoring and assessment, are carried 
on at several research stations, experimental parks and educational centres all 
over the country.

Official address
Swedish University of Agricultural Sciences
P.O. Box 7070
SE-750 07 Uppsala
Sweden

Further Information
Phone: +46 18 67 10 00
Web address: www.slu.se
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