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TITLE STORY

DUST,
THAT MAKES THE
CLOUDS GROW

Dr. Roger Funk has been studying microparticles from soils from all
over the world for more than 25 years. His research into the dust
phenomenon leads the agricultural engineer into a world that can
only be observed under the microscope. Together with his team, he
studies the effects of soil dust emissions on our environment. His
latest project takes him up into the sky and helps to explore the
influence of special soil dusts on cloud formation.
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DUST EMISSIONS

Dust particles are so tiny that our eye can hardly distinguish the single particles. Although smaller in diameter than a hair, dust particles unveil a stunning diversity under the microscope. The dust phenomenon has fascinated
Dr. Roger Funk from the Institute of Soil Landscape Research of the Leibniz
Centre for Agricultural Landscape Research (ZALF) for more than 25 years.
Because tiny as the particles may be, their importance for humans and the
environment is tremendous: They transport nutrients around the world and
are a prerequisite for clouds to form. Dr. Funk is particularly interested in the
causes and effects of dust emissions in agricultural landscapes. His most
important tool: a dust monitor, which he sets up for research in various fields.
The measuring device draws in air and guides it past a laser beam that determines the number and size of the dust particles in the air stream. »It sounds
trivial, but it‘s not,« says Funk. »We record the origin and exact composition
of the individual particles and thus create a specific ›fingerprint‹ for each dust
sample.« The scientist has since built up a considerable soil dust archive from
many parts of the world.

—
10 µm

DUST EMISSIONS

The dust samples
reflect the patterns
in the landscape.
DR. ROGER FUNK

—
10 µm

DUST IS A WORLD IN ITSELF

Church father Isidor of Seville (560 to 636) once described the phenomenon
of dust as follows: »Everything that is so light that it is carried up by air« – a
definition that is still valid today. It was not until the microscope was invented
in the 17th century that it became possible to have a closer look at the small
particles. Gottfried Wilhelm Leibniz wrote enthusiastically in 1698: »So it is
possible, or even necessary, that in the smallest dusts and even in the atoms,
there are worlds which do not give in to our own world’s beauty and diversity.«
Larger dust particles of approx. 0.1 millimetres, i. e. 100 micrometers
in diameter, can be clearly seen under the light microscope. Fine dust particles,
however, which are smaller than a millionth of a millimetre, can only be detected in the scanning electron microscope. »Small as the particles may be, each
of them is unique«, says Funk. »We examine dust from a variety of sources,
including samples from bogs, the nutrient-poor sandy soils in Brandenburg,
the loess regions of China and Argentina, and the Arizona desert.« The
microscope reveals the exciting variety of particle structures. Desert sand is
composed of many small crystals. Soil dust from Brandenburg’s sandy soils,
on the other hand, is a collection of fine mineral particles and coarser, organic
particles arranged loosely next to each other. Dust from fertile loess regions
contains small, solid lumps of organic and mineral components. »As diverse
as landscapes are, so are their dusts.«

Agricultural dusts contain a mix of mineral and organic particles

of different shapes and sizes.
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DUST EMISSIONS

DUST EMISSIONS

Within a given
span of time
soil tillage in agriculture
releases the same
amount of dust as storms.
—
10 µm

DR. ROGER FUNK

HARMFUL FINE DUST IN THE AIR

In 2011, a sandstorm swept across the A19 motorway near Rostock, causing a
devastating multiple car pile-up that cost the lives of eight people and injured
more than 130. No less alarming are the effects on air quality. Due to fine dust
whirled off arable land, the permissible PM10 limits are being exceeded more
and more often. PM10 are dust particles with a diameter of less than 10 µm.
These ultrafine particles enter the bronchial tubes and alveoli, some of them
even reach the lung tissue and the human bloodstream. They can cause
chronic respiratory diseases.
ZALF tests solutions to counteract dust emissions from agricultural
processes. For example, smaller fields with wind protection hedges are less
susceptible to wind, and the time of day for fieldwork also has a role to play:
»In an experiment in our wind tunnel, we simulated a hot summer day on a
field. In the early morning hours with a soil temperature of around 21°C, only
a little dust was stirred up. At noon, when the temperature of the top soil layer
of the field rises to 60°C, the amount of dust released increased tenfold,« says
Funk.

These different properties have a major impact on the susceptibility of individual particles to wind erosion. The finest components, such as clay and silt
particles as well as organic substances, are swirled up most easily and fly away
first. But it is these finest components first and foremost that contain the most
valuable components of the soil, i.e. the nutrients. Sandy soils are affected
most by this phenomenon. Even the smallest quantitative losses cause a
disproportionately high loss of soil quality.
»For ten years, we have been studying the erosion processes in Brandenburg‘s fields and found out that soil tillage in agriculture releases as much
dust as storms within a given time period. This means a total loss of 212 kilograms of humus per hectare every year,« says Funk. This gradual decline in
soil fertility has become one of the main problems of soil degradation in
Europe. »Examining the effects of different tillage methods was particularly
interesting. While ploughing in spring stirred up around 120 mg of particulate matter per square metre of arable land, weed control measures even whirled
up as much as 186 mg/m². However, the most serious erosion levels are observed when ploughing on warm, dry summer days when tractors stir up 1,045
mg/m² of fine dust into the air and large clouds of dust are formed,« notes
Funk. These dust turbulences are not only a problem for agriculture.
A dust monitor determines the number and size of dust
particles in the fields.
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DUST EMISSIONS

This dust sample from northern China contains a mix of bare,
rounded particles from the Gobi desert and loess soil particles

from adjacent grass steppes of Inner Mongolia.

—
100 µm

DUST EMISSIONS

However, the largest known source of these »ice nuclei« is desert dust, of
which about 1.5 billion tonnes are released into the atmosphere every year.
»Soil dust from farmland is also suspected of having a major influence
on cloud formation,« says Funk. This phenomenon has now for the first time
been explored in more detail with colleagues from the Karlsruhe Institute of
Technology (KIT). For this purpose, experiments were carried out at the KIT
in a cloud chamber where the processes of cloud formation can be simulated.
»These experiments focused on the ice nuclei forming properties of four different types of dust,« explains Funk. The soil samples from northern Germany,
Mongolia and Argentina come from ZALF’s dust archive. The results of the
experiment are astonishing: The cloud formation activity of agricultural dust
is about ten times higher than that of desert dust. »These facts are impressive,
although we do not yet know the underlying mechanisms,« Funk sums up.
This will be the task of further joint research in order to better understand the
diverse interactions between soil surface and atmosphere. »Dusts are still largely unknown, and relatively little research has been done so far. That‘s exactly what makes them so exciting for us,« says the dust hunter.

NO DUST, NO PRECIPITATION

However, the consequences of dust emissions are not limited to the regional
level, instead, they have a global impact on the climate and environment.
»Storms carry the dust high into the air, where it sometimes travels thousands
of kilometres to distant places and sometimes even around the globe,« Funk
adds. Desert storms blow the dust particles from the Sahara in Africa across
the Atlantic Ocean to Central and South America. Particles that land in the
ocean carry iron and silicon into the water. The nutrients lead to increased algae
formation rates – an additional food source for fish. But a strong growth of
algae also clouds the water and thus endangers coral reefs in the Caribbean.
But dust has an even more important role to play in the atmosphere
because here it is a vital precondition for clouds to form. In order for rising
water particles to form clouds, they must condense or freeze, but evaporated
water has a freezing point of -70°C as it is completely sterile and clean. A
small trick from nature ensures that the water molecules in the atmosphere
freeze at much more moderate temperatures. So-called »ice nuclei« serve as
jump starters. These are small dirt particles, such as pollen or soot particles,
volcanic dust or sea salt particles on which ice crystals grow.
08

The cloud formation activity of
agricultural dust is about
ten times higher than
that of desert dust.
DR. ROGER FUNK

DR. ROGER FUNK

is head of the working group on wind erosion at the Institute for Soil Landscape Rese-

arch at ZALF. After studying agriculture and

rural development at the Humboldt Univer-

sität zu Berlin, he received his doctorate at
the Technische Universität Berlin.
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AS INTERESTING AS
A SACK OF BEANS

Pulses, such as lupins, peas or beans provide high-quality protein
for human and animal nutrition. Their cultivation supports humus
formation, increases biodiversity in agricultural landscapes and can
reduce greenhouse gases. Still, they are planted on no more than
1.7 percent of Europe’s arable land. Researchers from ZALF in
Brandenburg are determined to change this and bring pulses back
to our fields.
10
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PULSES

PULSES ARE ALL-ROUNDERS

People in the Middle Ages already knew how to maintain the fertility of
their fields: By cultivating different crops in turns, they achieved more stable
yields over the long term. This knowledge seems to be outdated in the age of
highly specialized farming. Lucrative crops, such as rapeseed, maize, wheat
and barley, dominate Europe‘s arable land and have almost completely replaced pulses such as peas, field beans and lupins. However, this profit-driven
specialisation in agriculture had its repercussions on the environment. In the
European Union, almost two thirds of all natural habitats are overfertilised,
with consequences for biodiversity and water quality, for instance. The intensive use of synthetic nitrogen fertilisers is one of the main causes of nitrous
oxide formation in the soil. When released into the atmosphere, nitrous oxide
is around 300 times more harmful to the climate than carbon dioxide. But the
problems are not limited to Europe alone. Up to 70 percent of our domestic
cattle, pigs and chickens are given protein supplement feed from the US and
Latin America. More than one million hectares of rainforest has been cleared
for this purpose. »We can counteract these problems by growing more pulses
in our domestic fields again,« say scientists from the Institute of Land Use
Systems at ZALF. Agricultural engineers Dr. Johann Bachinger and Moritz
Reckling have been investigating the potential of lupine, peas, soybean and co.
for many years.

»25 years ago, I first planted lupines on the test field at ZALF right in front
of our institute’s doorstep,« explains Bachinger. Since then, he has been involved in national and European research projects on the cultivation of
pulses. Moritz Reckling has been working at ZALF since 2011 as a research
associate and shares his colleague’s passion: »Pulses are true all-rounders,«
he says. »As so-called deep-rooting plants, they improve the soil, their flowers provide food for bees and they provide valuable protein.« What’s more,
they also have a positive effect on the climate: »Thanks to an ingenious symbiotic relationship, pulses can fix nitrogen from the air and thus act as natural fertilizer factories. Using a messenger substance, they attract bacteria that
get caught in their root hair and form small nodules together with the plant.
These bacteria fix atmospheric nitrogen and make it available to the plant in
the form of fertiliser,« says Bachinger. But how can these positive effects be
translated into measurable and calculable benefits for agriculture? »We have
carried out a feasibility study for the cultivation of pulses in five European
areas, including Brandenburg and regions in Italy and Scotland. It was found
that their integration in crop rotations can reduce nitrogen fertilizer consumption by up to 38 percent and the release of nitrous oxide by up to 33 percent.
Even higher savings can be achieved by cultivating legume-grass mixtures or
lucerne which, like pulses, belong to the plant family of legumes.

Thanks to their symbiosis with nodule bacteria, legumes can
fix atmospheric nitrogen.
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PULSES

We need new varieties
which are tolerant to
diseases and better able
to cope with climate change.
MORITZ RECKLING

»Consumption of nitrogen fertilisers can thus be reduced by up to 58 percent
and nitrous oxide emissions by up to 52 percent,« says Reckling. These figures
are impressive.
But farmers are reluctant to adopt large-scale cultivation schemes.
Increased disease and pest infestation rates are considered to pose a risk, for
instance, for pulses and result in yield fluctuations. »However, our research
has shown that the fluctuations are similar to those seen in potato cultivation,«
explains Bachinger. In order to eliminate risks and increase the competitiveness of legume cultivation, researchers at ZALF are conducting ongoing field
trials. They want to identify the ideal cultivation method for legumes in rotation with other crops. The researchers consider plant breeding to be another
way of increasing predictability for agriculture. »Whilst many new cultivars
for wheat are launched on the market every year, new development on legumes has been quite rare for years,« says Reckling. »We need new, robust varieties that are tolerant to fungal attack and disease, withstand drought and are
better positioned to cope with the effects of climate change.« But the scientists
also identified an obstacle of a logistical nature: »In most of the European
regions studied, the necessary local infrastructure is not sufficient to enable
an economically viable cultivation of pulses.« Thanks to decades of focussing
on importing protein crops, the factories needed for further processing along
with large-scale customers, such as livestock farms, are now located mainly
near major international ports. »But this problem does not exist with leguminous species such as clover and lucerne. They are harvested and can be used
as animal feed right away. This immediately made them a genuine economic
alternative in all the regions studied,« says Reckling.
Leguminous species such as clover and lucerne can be used

as animal feed right away after being harvested.
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GROWING INTEREST IN PULSES

The reintegration of
pulses could contribute
towards more
sustainable cropping
systems and reduce
dependency on imported
protein plants.

»Despite the challenges, the potential of legumes speaks for itself,« the
researchers agree. Politicians too are increasingly recognizing this and responding to it. In order to draw attention to the underestimated crops, the
United Nations declared 2016 the International Year of Pulses. In 2012, the
German Federal Ministry of Food and Agriculture (BMEL) launched the
protein crop strategy in order to strengthen the position of domestic legumes in economic competition. The researchers at ZALF also actively support
a comeback of pulses: »In order to support agriculture, we developed the
›ROTOR‹ cultivation system planner. It can be used to calculate, for instance, yield expectations, nitrogen and humus balances as well as weed infestation risks for the respective site,« explains Reckling. »In order to ensure the
practical relevance of our results, we continuously carry out investigations
with farmers in our region. But the researchers are also breaking entirely
new ground: »For four years now, we have been cultivating the economically most promising type of pulses, i.e. soybean, on our test fields. In warm
areas, such as Brandenburg or southern Germany, we are already recording
remarkable yields,« says Reckling. »We are working intensively with
farmers on a comeback of pulses in our domestic fields«, Bachinger
takes an optimistic look into the future.»Their reintegration into the European
agricultural landscapes would not only contribute to more sustainable
farming, but also reduce dependence on imported protein plants.«

DR. JOHANN BACHINGER

www.zalf.de/feld/en
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FACTS & FIGURES

Development of cultivation areas for
pulses in Germany (in hectares)

Cultivation areas for pulses in
Germany

2010

100.700

2016

2013

74.700

2011

97.500

2014

92.400

172.500

2015

2012

160.400

82.100
Total area

of Germany

(35.7m hectares)

Symbiosis between legumes and
nodule bacteria**

33%

Provision of

Provision of

Total arable land

nitrogen compounds

carbohydrates for the

(11.8m hectares)

for the plant

nodule bacteria

1,7%

of which cultivation
of pulses

Pho

(0.2m hectares)

Comparison of protein contents
of field crops*
Soy

Lupines

40%

34 –39%

Peas

Rape

Nitrogen fixation in

is

the root nodules

(Atmospheric nitrogen N 2)

Potatoes

13%

Wheat

Barley

Maize
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hes

29%

20%
12%

ynt

Field beans

24%
13%

tos

10%

Online sources at: www.ble.de,
www.bmel.de, www.destatis.de
and www.feedipedia.org
* in dry matter
** adapted according to
Perlick & Küster (1999) (modified)

Natural soil fertilisation
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COUNTING SHEEP
AGAINST
DUST STORMS

Every spring, dust storms sweep over the wide grass steppes of ‘Inner
Mongolia’ in northern China with their intensity increasing from year
to year. They carry enormous amounts of dust over thousands of kilometres to Beijing and beyond. For six years, a German-Chinese joint
project investigated the causes. Researcher Dr. Carsten Hoffmann
compiled the results for the first time in order to offer concrete
solutions.
20
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INNER MONGOLIA

For hundreds of years, the nomads of ‘Inner Mongolia’ and their herds of
cattle roamed the grassland. During the hot summers, the herds grazed on the
cool plateaus, in the icy winters they moved into the sheltered valleys. Low
rainfall and extreme temperature differences on the steppe did not allow for
anything other than this very limited form of livestock breeding. When ‘Inner
Mongolia’ became a Chinese province 70 years ago, new forms of animal husbandry were established. The land was divided up, settlements were built.
Sheep and cattle have been kept on fenced-in pastures ever since. The ‘Inner
Mongolian’ grass steppes, with an area of more than 1 million square kilometres, are now the largest of China‘s five stockfarming areas. But intensification
exacts its toll: The pastures are undergoing increasing degradation. In the past,
these grasses – some of them as tall as a man’s head – slowed down the dust
storms from the adjacent Gobi desert which now sweep freely across the land.
Even worse, desertification makes the steppe itself a source of dust emissions
– with tremendous consequences. In March 2002, a gigantic storm deposited
more than 30,000 tonnes of sand and dust over Beijing, i.e. around two kilograms per inhabitant.

Besides
fallow farmland,
intensively used
grazing land
is one of the ›hot spots‹
for dust emissions.
DR. CARSTEN HOFFMANN

INTERNATIONAL COOPERATION TO SOLVE
A GLOBAL PROBLEM

Similar challenges can be found today in many places around the world.
Worldwide, 1877 megatonnes of dust are stirred up by wind erosion every year
and this is often due to overexploitation of sensitive dry areas, such as the
steppe. The dust storms of ‘Inner Mongolia’ quickly attracted the attention of
the international scientific community. In order to study the influence of
intensive livestock breeding, ‘MAGIM’ was launched in 2014 as a
German-Chinese joint project funded by the German Research Foundation.
For six years, some 40 researchers from both countries studied various aspects
of sheep pasture farming in ten sub-projects. The aspects studied included, for
instance, the impact on soil physics, plant growth, species diversity, local
climate and hydrologic balance. Dr. Carsten Hoffmann from the Leibniz Centre for Agricultural Landscape Research (ZALF) also repeatedly visited the
research area measuring more than 500 square kilometres, bringing with him
equipment for measuring wind erosion. »In the spring of 2006, I investigated
a 147-hectare fallow field surrounded by well-preserved grassland,« reports
Hoffmann. »I noticed a high wall of sand on the eastern boundary of the field.
Besides wind erosion, soil cultivation on dry farmland also

causes dust emissions.
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When the spring storms began, the wall grew visibly larger, as the coarser soil
particles that were swirled up got caught on it whilst fine particles flew over
the wall and were removed from the field.« His measuring instruments indicated that the resultant loss of soil totals around 136 tonnes per hectare. »To
illustrate this, imagine a football field, from which ten truckloads of fertile fine
soil is removed during just one spring,« explains Hoffmann. »On the adjacent
grassy pasture, we measured average dust emissions of just up to 2.5 tonnes
per hectare.« However, the values increased with increasing grazing intensity.
Highly stressed areas already showed loss rates of a critical 5 tonnes per hectare, which makes them ‘hot spots’ for dust emissions in addition to arable land.

The intensity
of grazing should be
adapted to the
varying amounts of
precipitation,
since this has a
crucial influence on the
ecological resilience
of the grassland.
DR. CARSTEN HOFFMANN

Sand dunes caused by dust emissions repeatedly force

people to abandon their homes and farms.
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FROM DATA COLLECTOR TO DATA MANAGER

The ‘MAGIM’ project became be a success. The individual results appeared in
more than 130 publications and have been cited almost 3,000 times so far. At
ZALF, Dr. Hoffmann prepared the first-ever compilation of the results of all
sub-projects in a research article: »I found it exciting to compare the findings
of others with mine and to develop viable strategies for the local population:
When can sheep be allowed to graze, how many sheep per unit of area are still
sustainable? Even though each of us looked at a different aspect, we all came to
similar conclusions: »Intensive grazing compacts the soil. Storage rates of water
available for the plants decrease by around one third. This makes the roots
shorter and weaker – vegetation renewal is impaired. Biodiversity declines
rapidly. Wind erosion causes a loss of more and more fertile soil, so that the
regeneration of the plant cover is impeded even further. Another
observation concerns the carbon footprint: Carbon that was previously bound
in the grasses by photosynthesis is released in the form of methane and carbon
dioxide as a result of intensive animal husbandry in such quantities that affected steppe areas become greenhouse gas emitters. But there is no need to do
without animal husbandry entirely, says Hoffmann: »The intensity of grazing
should be adapted to the amounts of precipitation, since this has a crucial influence on animal feed supply and the ecological resilience of the grassland. In
humid years, the animals can graze on the pasture as usual.

INNER MONGOLIA

The investigations were conducted in the catchment area of
the river »Xilin He«. The dust smog hovering above the area is

clearly visible in the background.

However, the favourable conditions should also be used to produce more
hay. A certain amount of nitrogen fertilisation is recommended here since
the nutrient supply from animal dung is not available on the respective areas.
In dry years, grazing should be reduced to less than two sheep per hectare
and the animals should be given additional hay in the stable instead. Individual pastures could be additionally protected by regularly rotating flocks
between defined areas.«
According to Hoffmann, this strategy can help to prevent further
degradation of the grassland. All that remains now is to convince local stakeholders of a new folk saying: Counting sheep against dust storms.

www.zalf.de/feld/en
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CITIZEN SCIENCE

How do these distortions occur?

Ms. Hampf, for your Citizen Science project
on plant diseases and pest infestation in agriculture, you have data collected by thousands
of volunteers using a smartphone app. What
exactly makes science »Citizen Science«?

Data can be biased if it is not been collected precisely or if, for instance, a bird species is incorrectly
identified due to lack of knowledge. However, it is
assumed that the amount of data will compensate
for these errors. The experimental design must
therefore ensure that potential sources of error
are kept to a minimum from the very beginning,
for example, by providing appropriate training
programmes for the citizens involved in the
research.

Citizen Science means the active participation
of citizens in scientific research. This can range
from short-term data collection programmes
to intensive collaboration throughout the entire
research process. The term originates from the
Anglo-American region and is often translated as
›Bürgerwissenschaften‹ in German.
Typical Citizen Science projects are large-scale
projects in the fields of environment and
nature conservation, such as bird censuses.

Scientific results are often restricted to academic circles. Do you think that Citizen Science
projects have a special responsibility to make
their results freely accessible?

What are the advantages of these kinds of
projects?

Yes, absolutely. I think that more than ever,
science should make its results freely available to
the public. This can be in the form of scientific
articles with free access or publications in newspapers and social media. What’s important here
is that the results are presented in a way that is
widely understandable. But it is important, when
releasiung data, to adhere to personality and data
protection rights.

One major advantage is of course that the citizens’
involvement enables far lager amounts of data to
be collected within a short time. In our project in
the southern Amazon region of Brazil, for example, we receive around 1,000 photos per month. We
can use these photos to continuously monitor the
spread of plant diseases and pests in the state of
Mato Grosso, an area as large as France. Projects
of this kind also foster an increased exchange
with society. The interest of citizens in scientific
work is strengthened, while scientists benefit
from the experience and local knowledge of the
population.
Scientific practice applies exact rules for the
collection of reliable data. Can the quality of
the data still be ensured if the data is collected
by motivated, but mostly unskilled volunteers?

Opportunities and risks
of citizen sciences
28

The quality of the data collected and compliance
with scientific standards are among the greatest
challenges facing Citizen Science projects. The
approach is not suitable for every type of scientific activity. For example, very complex and
time-consuming measurement methods make the
results more susceptible to bias.

ANNA HAMPF

has been a PhD student at the Institute for

Landscape System Analysis at ZALF since 1 August

2014. She conducts research on the socio-

economic factors of yield gaps in the southern
Amazon region, the impact of climate change on

crops as well as crop losses due to plant diseases.
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ENVIRONMENTAL
PROTECTION:
LEARNING FROM
LATIN AMERICA

Local initiatives have been set up all over the world to protect the
environment. These initiatives are vital especially in places where the
consequences of global change are immediately felt. As part of an
international team, two scientists investigated particularly
promising projects in Latin America. One of their goals was to
transfer the solutions to other affected regions with the support of the
local population.
30

Sooner or later, no one will be able to escape the effects of global environmental
changes such as climate change and the extinction of animal and plant species.
The people in the fishing villages of the Osa peninsula in Costa Rica, for example, are already feeling the effects of the changes with the metre-high mangrove
forests disappearing on their coasts. The forests serve as »tsunami breakwaters«,
protect the soil from erosion and are habitats for many animal species. Their
widespread root network is »a nursery« for numerous fish and other marine life.
But the global decline in mangrove forests did not stop at Osa either. Hotel complexes spread around the area, mangroves were replaced by white sandy beaches
for tourists, and agriculture fields sprawled into the coast areas as well. For the
people of Osa, it means the loss of an important part of the delicate ecosystem
their livelihood is based on. In order to not just stand and watch, a local environmental protection initiative was set up, which is now attracting considerable attention.
Prof. Dr. Bettina Matzdorf and Dr. Claudia Sattler from the ZALF Institute of Socio-Economics studied these and other environmental protection
initiatives in the EU-funded »CiVi.net« research project in Latin America to
find out why they are so particularly successful. Their research is supposed to
help facilitate the transfer of the strategies to other regions. »We conducted interviews with stakeholders in various projects in Costa Rica and Brazil, mainly
to better understand the role of civil society stakeholders,« says Matzdorf.

The mangrove forests of Osa are home to endangered species,
such as the red-backed squirrel monkey (left). The planting

of new mangrove seedlings (right) also protects their habitat.
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JOINING FORCES FOR ENVIRONMENTAL PROTECTION

The project in Osa started when the local »Fundación Neotrópica« environmental organisation encouraged the affected fishing communities to take an active
role in the protection of mangroves. During the closed period for fishing, they
began to grow and plant mangroves. »They showed us their nursery where they
grow mangrove seedlings. Later on, the seedlings will be planted out together
with the communities, for example, with school children,« says Sattler.
The project was co-funded by the national VW retailer. »The success of this project was also owed to the fact that the NGO leadership established good and
early networking contacts, for instance, with the Costa Rican Ministry of the
Environment, companies and local fishing villages. But our results also showed
how important it is to make the benefits of nature available to the local population. The broad recognition of mangrove forests as an crucial component of the
common livelihood is an important cornerstone for success.«
The ZALF team did not only study the project in Costa Rica. They also
visited the inhabitants of Marujá in the Brazilian Mata Atlântica rainforest. Their
community was ordered to leave their village and be relocated since their homeland was one of the last remaining parts of the primeval forest and was declared

ENVIRONMENTAL PROTECTION IN L ATIN AMERICA

a protected area. In order to fight for their right to stay, they founded a local
council and were ultimately successful. Now they support the park management
with surveying the protected areas and reporting fish poachers or orchid thieves.
In the Brazilian state of Tocantins, 2,000 km further north, owners of ceramic
factories changed the fuel for their furnaces from wood to rice husks, which are
a waste product from rice cultivation. This way, they protect both the rainforest
and the health of their workers and with the sale of carbon certificates, they earn
additional money on the free carbon market. »Different as the projects may be,
they all have one thing in common: highly motivated, committed people who are
willing to take the reins. They organised the necessary networks, which in turn
provided resources. You have to invest in creative and motivated local people like
these.« But this alone is not yet sustainable. »All the participants must have a
measurable benefit from the project,« says Matzdorf.
LEARNING FROM SUCCESS

In Costa Rica, the ZALF researchers supported the transfer of the Osa fishermen’s concept to other communities, such as the Térraba Sierpe wetlands or the
Gulf of Nicoya, and studied the transfer process. »The fishermen encouraged the
other communities to also look for alternative sources of income, such as oyster
farming in the mangroves,« said Sattler. What’s more, the researchers are now
incorporating their findings into the design of their own environmental protection projects in Europe. The »cp³« project, for instance, studies networks of stakeholders from civil society, the private sector and government who developed innovative solutions for environmental protection. Another project is an
Internet-based »marketplace for ecosystem services and biodiversity« which
collects environmental protection projects and is expected to establish new funding opportunities. What they all have in common is the determination to learn
from thriving local projects in order to make environmental protection more
successful.

Fisherman Eduardo Barroso and Karla Cordoba Brenes

from ‘Fundación Neotrópica’ explain how mangrove trees
reproduce.

www.zalf.de/feld/en
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ACROSS THE FIELD

POLICY

A CONTRIBUTION TOWARDS A
SUSTAINABILIT Y STRATEGY
The updated version of the German sustainability strategy identifies science as an important stakeholder for
its implementation. It states, that science provides the
knowledge base for societal decisions on sustainable
development. The »BonaRes« joint research project is
mentioned as an important component for the soil
fertility aspect as a contribution to food security.
In this project, ZALF and its project partners examine
how soil yield can be secured in the long term whilst at
the same time enhancing the soil functions.

EVENT

PL ANT RESEARCH:
E XCHANGE BET WEEN INDIA AND
GERMANY
Climate change poses particularly high risks for agriculture in areas with low annual precipitation. These
and other topics were discussed by around 950 plant
research experts from 55 countries in February 2017
at the »InterDrought-V« conference in Hyderabad,
India. In his paper, Prof. Frank Ewert, Scientific
Director of ZALF, specifically emphasised the need
for an integrated research approach to reduce the risk
of drought stress on agricultural yields and food security and called for closer cooperation.

DIGITALISATION

USING THE SMARTPHONE
TO DOCUMENT
ENVIRONMENTAL ACTION
The »NatApp« was met with strong interest in the
European Commission. The nature conservation app
aims to considerably simplify EU agricultural support
and enables farmers, among others, to document
agro-environmental and climate protection measures
in a user-friendly and law-compliant manner. It could
also help to reduce and simplify necessary on-site
inspections. ZALF is in charge of the project to transfer
the »NatApp« into practice. The project is sponsored
by the German Federal Environmental Foundation
(Deutsche Bundesstiftung Umwelt (DBU)).

RESEARCH

LEIBNITZ COMPETITION:
PROJECT SELECTED
FOR FUNDING
The »SOARiAL« research project launched at ZALF on
March 1st was selected for funding from a total of 83
entries in the 2017 Leibniz Competition. A research consortium comprising of four Leibniz institutes, as well as
Freie Universität Berlin, will be examining the spread of
antibiotic-resistant germs in agrarian landscapes over
the next three years. Its main focus: the atmospheric
transport pathway.

DFG PROJECT

INFLUENCE OF SOIL STRUCTURES
ON THE MOVEMENT OF
SUBSTANCES IN SOILS
Soils contain a complex network of so-called »macropores«, such as corridors of earthworms and root paths.
These pathways transport water and the substances
contained therein unfiltered and in large quantities
into deeper soil regions. A new DFG project at ZALF
examines how exactly these substances impact the
microbiological and physical properties in these
regions.

www.zalf.de/en/aktuelles/
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CYCLES

SAVING DRINKING WATER AND
PROTECTING GROUND WATER
Purified wastewater is an important component of
our water resources. Although particle content and
nutrient concentration are no problem from an
environmental point of view, they often make water
unsuitable for direct use in industry and agriculture.
The MULTI-ReUse joint research project develops
methods to reliably achieve the necessary water
quality. In the Project ZALF provides the link to the
agricultural application.

The mission of the Leibniz Centre for Agricultural Landscape Research (ZALF)
is to explain causal relationships in agricultural landscapes and to provide
society with sound information for the sustainable use of these landscapes
through excellent interdisciplinary research. The research expertise is focused
on three core topics.

L ANDSCAPE FUNCTIONING

The focus of Core Topic I »Landscape Functioning« lies on studying
natural-scientific basics in order to improve the understanding of relevant
processes and interdependencies on the landscape scale.
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The research in Core Topic II »Land Use and Impacts« looks at agricultural
production and ecosystem services within a landscape context. With explicit
consideration of the diverse feedback mechanisms, occuring in agricultural
landscapes at various spatial and temporal scales, useful effects are identified and
their transition into agricultural practice prepared.

FELD and your contact information to:

T +49 (0) 33432 82405

feld@zalf.de
Editorial Staff

© ZALF 2017

Tom Baumeister, Hendrik Schneider,
Jana Schütze, Janina Fago

		 zalf_leibniz
Concept

		 zalf.agrarlandschaftsforschung

Novamondo GmbH

		 www.zalf.de

36

L AND USE CONFLICTS AND
GOVERNANCE

Core Topic III »Land Use Conflicts and Governance« analyzes the preferences of
various land users and the resulting land-use conflicts. The research looks at what
instruments and institutions are required to achieve sustainable and conflict
reducing land use.

MAGA ZINE OF THE LEIBNIZ CENTRE FOR
AGRICULTURAL L ANDSCAPE RESEARCH ( ZALF )

