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Abstract

This document has been written by the Den Food Bosch foundation, more specifically by Jonas
Steinfeld and Janine Raabe. The aim of this text is to give a summary of the research and
observations that have been done in the Den Food Bosch food forest in 2018, as well as giving
a proposal how further research could proceed.

In general, it was found that within the first year of the establishment of Den Food Bosch, a

useful basis for future research on soil, water and biodiversity was provided.
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1.0 Food Forest Systems - General Introduction

The idea of combining agriculture and forestry in general, is called agroforestry. A food forest
is a multilayered agroforestry system, mimicking a natural forest ecosystem, which is self-
fertilizing, self-supporting and governed by natural succession. Furthermore, a food forest is
characterized by consisting of 7 cultivation layers (Canopy tree, understory tree, shrub layer,
herbacueous layer, groundcover, roots, vines) and producing food, fibre, construction material,
animal fooder and/or other valuable products. This diverse and multilayered system offers

multilayered solutions for the complex challenges humanity is facing.

The great benefit such an agricultural ecosystem offers, is that it can restore ecosystem health
and services, while producing agricultural goods. Especially with regards to soil health, water
regulation and purification and habitat for biodiversity food forest systems can play a vital role
in the future. The suggestion is, that soil organic matter, which is a key indicator for carbon
sequestration, soil health and water holding capacity, as well as a great source for biodiversity
to thrive on, can be built up faster in a managed food forest system than in natural ecosystems.
Den Food Bosch is inspired by agroforestry systems managed by Ernst Goétsch, founder of
syntropic agriculture, who is enhancing soil health by frequently pruning the trees and grasses
and adding the pruned material to the soil. The Den Food Bosch project attempts to verify the
effects on the soil when biomass is constantly produced and cycled throughout the years in a

temperate climate.



1.1 Den Food Bosch Foundation - Short Summary

The Den Food Bosch food forest is an experimental pilot and research food forest located in
Sint Michielsgestel, Brabant, NL. On about 1 ha former cornfield, the diverse forest edge
farming system was designed 2017 and implemented in the winter of 2017/2018. Fruit trees
such as apples, pears, plums, quinces and others are intercropped with a diverse range of
berries and fast-growing biomass trees. Aim of the Den Food Bosch foundation is to showcase
the possibilities of temperate climate agroforestry, conduct research on multiple topics, share
results and learnings and inspire the creation of further food forest systems.

Research partners of the Den Food Bosch project include the HAS university of applied science
and members of Wageningen University & Research (WUR). Students and researchers of the
HAS have contributed with valuable studies in 2018. Furthermore, the project has been
promoted on research gatherings at WUR, Green Deal events and within the Brabantse Milieu
Federatie (BMF), amongst others.

The ground is owned by the Waterschap De Dommel and leased to the Den Food Bosch
Foundation in the interest to find out about the potential of food forest systems to deal with
problems concerning water quantity and quality. Food forest soils, accumulating organic matter
and creating a dense network of roots, mycorrhiza and soil life, are able to act like a sponge in
taking up water and cleaning the water which is infiltrating the soil. Thus, as opposed to
conventional monoculture, food forest soils can act as a water purification medium and water
storage.

As mentioned before, soil organic matter plays a vital role in this context, which is why next to
the fruit trees, berries, vines and herbs, many biomass trees have been planted. The biomass
trees at Den Food Bosch are densely planted and meant to be managed by the means of
intense pruning, which stimulates a strong regrowth response that increases overall biomass
production, which is given to the soil. This naturally occurs in forest ecosystems, from leave
litter, falling branches and decaying deadwood. Through intensive pruning, this process can be
accelerated. The effects on carbon sequestration and the potential for these kind of agroforestry
systems to play a role in climate regulation should be further investigated. How fast soil life is
improving and organic matter is building up, as well as how much water holding capacity is able
to increase within some years are key questions for research which is being conducted.
Furthermore, looking at the worldwide decline of biodiversity and insect populations, it is very
interesting to analyse the species richness over time in such an agro-ecological system.

In the following chapters, the different research that has been conducted on soil, water and

biodiversity within the year 2018 (in cooperation with the HAS university, Den Bosch and the



Helicon, Geldermalsen) will be presented and evaluated. Additionally, own field observations

and an outlook for future research will be given.

2. Results
2.1 Soil and Water

Soils form the basis of agro-ecosystems and perform a multitude of functions, water storage
being one of them. In 2018, it was important for Den Food Bosch to conduct base studies early

in the implementation of the project that can serve as benchmarks for subsequent monitoring.

During the process of designing the food forest system, Janine Raabe and Paul Miiller did some
basic soil testing and sent a soil sample to a laboratory. Further soil analysis were performed
by students of the HAS. A sampling grid has been established [see figure 1] with exact
coordinates for future research. This will prove itself valuable for research efforts in 2019 and

beyond.

Soil analysis for Den Food Bosch grid
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Figure 1 - Sampling grid [made with ArcGis]

The results of the research and field observations carried out will be summarized in the

following:



2.1.1 Soil indicators

Soil structure

The soil type was found to be predominantly sandy, with low clay and silt contents [see table 1,
below]. These results reflect the situation of most parts in the region of North-Brabant, as the
eolian sands mostly consist of fine sand particles. Sandy soils possess high nutrient leaching

potential into water bodies.

Granule size Weight [g]* Percentage [%] Soil particle classification
=2 mm 2 201 Gravel

=1mm 0.84 0.85 Coarse sand

= GO0 pm 0.96 047 Coarse sand

= 425 pm 1.22 1.23 Medium sand

= 212 pm 22.94 23.11 Medium sand

= 150 pm 339 34.15 Fine sand

=53 pm 34.33 3458 Fine sand

< 53 pm 3.09 3.11 Clay, Fine/Medium/Coarse Silt

Table 1 - Granule Size Division

Chemical soil quality

The soil analyses revealed chemical soil properties rather typical to Dutch agricultural land.
The concentration of phosphorus (P) was overall very high (average: 240 ppm), the optimal
range for production is between 30 and 50 ppm (Beegle & Durst 2002). The Netherlands have
a history of high phosphorus concentrations in its soil (Reijneveld 2013). This can also be seen
in the results of the soil analysis conducted by The Forest Farmers [see Appendix 1, p.....].
Aluminium content is also found to be rather high, indicating high binding capacity for P. Even
though these conditions make for high P fixation capacity, the eutrophication potential for water
bodies resulting from such high P contents should not be underestimated, especially in sandy
soils.

Other than P, the soil was found to be deficient in nutrients such as K, S and B but showed
overall average quality. The depletion in micronutrients could be caused by the field’s history

of intensive mono-cropping.



Soil Organic Matter

Soil Organic Matter (SOM) content at the Den Food Bosch site is well within the range found in
the area at around 4% [see figure 2, below]. Tracking the development of SOM will be of
particular importance, since the management of the field, especially with regards to intensive
pruning, aims at increasing OM contents. 180 tons of organic material in the form of woodchips
have been applied, resulting in a layer of approximately 5-7 cm covering about % of the whole
field, only the hedges and most rows between the trees have been left out. As the woodchips
already had been applied when the soil organic matter was tested by the students, the SOM
content has already increased, given the initial value of 3,07% measured by Janine Raabe and
Paul Muller in 2017. It will be crucial to measure and track the impact of this substantial OM
input on all soil indicators and plant vigor.
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Figure 2 - Soil Organic Matter (SOM)



Soil water

Soil water concentration has been measured by the HAS student team across the 12 sampling

points. These measurements will serve as baseline for further studies.
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Figure 3 - Soil Water Concentration

A link between SOM and water concentration was not statistically tested by the students but
could very well exist. Tracking SOM over time could generate insights into the impact of the
management techniques employed by the food forest farmers. The student research team did
not indicate whether these values are high or low. However, due to the sandy texture of the soil

it can be assumed that water holding capacity is not high.

Concluding, it can be said that this plot represents many features common to Dutch agricultural

land. Therefore, its potential as a long-term research site is high.

2.1.2 Field observations on Soil and Water
Soil Cover and Drought 2018

In the very beginning of the season, when we started to grow vegetables, the woodchips proved
beneficial in keeping moisture in the soil. In fact, the very first lettuces, radishes and peas did
not need any irrigation, as rainfall was sufficient to keep the soil moist underneath the layer of

woodchips [see image 1, below]. In comparison, after some days without rainfall, the uncovered



soil began drying out and some lettuces that were growing without any soil cover did not make

{

Image 1 - First vegetable row, spring 2018

Later on, as the drought of 2018 started to get serious, we had to give some water to the
vegetables, to not lose the crops. Still, it was sufficient to water about once a week, then the
moisture would stay for a while, as the soil was protected under the mulch of woodchips. In
general, we decided not to give too much water, as we did not have the time and the will to do
so, which resulted in less harvest then expected in the begin of the season. However, some

vegetable crops like tomatoes and chili did not mind the dry spell and kept on producing heavily.

Most trees performed well in the beginning of the drought, though a remarkable difference could
be seen between the trees in the hedge, which were growing with uncovered soil and the trees
in the rows, which certainly benefitted greatly from the amount of woodchips protecting the soill

from drying out. As the drought kept on, we gave water to those trees, which suffered for some



weeks (about 1-2 buckets of water/tree/week). The image below demonstrates the state of the

food forest in midsummer [see image 2].

.

Image 2 - State of the food forest, drought 2018

We were surprised how well the trees adapted, once the rainfall came back. Suddenly, weak
looking plants, some of them had already dropped their leaves, started sprouting again and

some trees like Betula pendula and Populos nigra were showing incredible big leaves.

Looking at the woodchips at the end of the season, the humifying process was already ongoing
-the woodchips very partly broken down, a white network of mycelium was visible. Earthworms,
springtails, mites and other soil organisms were numerous, doing their work of decomposing

the organic material.

In general, our observations were showing us, that the soil cover did a great job in fulfilling its
function as soil protection, water storage and habitat for soil life. It also helped, to reduce the

growth of undesired wild herbs and grasses in the first season, so our herbaceous layer had



time to get established. It might not be a necessity to cover the entire surface with woodchips,
as all the areas without woodchips also started to cover the ground with natural vegetation,
though, in comparison, the soil life was exorbitant undemeath and within this mulch layer.

Standing water and compacted soil

Another observation is, that in the area of the old entrance, where the field was very compacted
due to the heavy machinery used on that field, after the winter of 2017/18, some 30m? where
covered with surface water, which was not able to infiltrate into the compacted ground. Now, a
year later, after some heavy rains and snowfall, that area is still moist, but all the water is soaked

into the woodchips and in the topsoil.

2.2 Biodiversity

Substantial declines in biodiversity in recent decades threaten the functioning of our
ecosystems and the provision of important services such as pollination or biological control for
food production.

Two studies have been conducted in the course of the year 2018 to investigate aboveground
biodiversity. The first one was performed by Braam, Maurits and Schoenhage and completed
in June 2018. The results of the study were very encouraging. In total, insects from 28 different
families were found and identified [see Appendix 2, p...]. The large presence of ground beetles
and especially wolf spiders indicates improvements in biodiversity habitat quality. Since most
ground beetles and spiders are carnivorous, their presence indicates the availability of other
insects and a generally increasingly complex food web. In another study, conducted by A. van
Oudheusen , a list of observed insects, slugs, spiders and birds within April and May is given,
which also can be used as a benchmark for comparison of the future biodiversity [see Appendix
4, p...]. It is interesting, that different pollinating insects where present everyday and also a lot
of beneficial insects like ladybugs (Coccinella septempunctata, Adalia bipunctata and
Harmonia axyridis), wolfspiders (Pardosa saltans) and parasitic mites (Trombidium
holosericeum) were found, which already indicates a complexifying ecosystem. These results
were obtained 6 months after establishment of the food forest and are therefore highly
encouraging for further research into the benefits provided by this form of agriculture for the
much needed biodiversity. Research on biodiversity that has been done in other food forests,

such as Voedselbos Ketelbroek , shows similar results.



Fruit tree diversity was also determined by the HAS students . A total of 248 fruit trees were
mapped and GIS data such as coordinates, tree height and diameter are available for each of
them. This represents a thorough base for monitoring of the food forest productivity and related

research.

2.2.1 Field Observations on Biodiversity
Soil life

As already mentioned before, especially underneath and within the layer of woodchip, a rich
soil fauna had developed within the first year of the establishment of the food forest. Over the
season, fruiting bodies of different mushroom species were found, though could not be
identified. Further analysis from soil experts to identify fungi and other soil organisms would be
a great asset to quantify the development of the species richness within the soil of Den Food

Bosch.

The smell of “forest soil” developed in some areas, where the woodchips were decomposing.
Even now, during the winter 2018/19 soil life is still active. When digging into the layer of

woodchips, young rain worms, centipedes and other soil organisms can be seen.

Pollinating insects

During the entire growing season, we could observe great amounts of pollinating insects, from
wild bees, bumblebees, honeybees to flies, moths and butterflies. Again, as we are not experts
in identifying the species, we could only value their presence and be thankful, that a formerly

“dead” cornfield turned into something alive a nd buzzing in that little of time.



Image 3 - First bee in Den Food Bosch, spring 2018

Birds

Many Birds were present during the entire season, like tits, the chiffchaff, common blackbird,
common starling, doves, crows and others. High up in the air, bird of prey (eg. the common
buzzard) were often observed. Sometimes we also withessed its presence within the food forest

system, maybe after having caught one of the numerous mice.

Mammals

As there is a plague of rabbits in the close neighborhood, we fenced the whole food forest
system to protect the young trees and even put the fence about 30 cm belowground. Still, some
young rabbits managed to enter through the wire and thus, we had some rabbits in the
plantation. Indeed, they nibbled on some of the young trees, luckily only the youngest ones,
which were the biomass trees and not the fruit trees. We thought, we had lost quite some
poplars, honeyberries and aronia berries, which they seemed to prefer, though, it showed that
those individual plants resprouted with astonishing vigour and even showed to be the healthiest

ones during the drought.

We also had some mice, though they did not become a plague.



Especially in the end of the season, a great amount of molehills were showing a sign of this

great mammal, which indicates richness of rainworms, as this is their main source of food.

Amphibia

Some different frogs and toads were observed within the food forest throughout the year.

3. Outlook for 2019 and beyond

The last year has been successful both in terms of implementation of the food forest and for
laying the basis for long-term research in this pioneering project. The baseline studies will
enable researchers to compare new results and obtain a history of data which will provide

quantified insights into the impact of food forests on soil, water and ecosystem services.

The Den Food Bosch project is being promoted inside WUR by one of its board members and
MSc students from the departments of Farming Systems Ecology, Entomology and other
related departments are showing interest in conducting research as part of their MSc thesis. In
its first research projects, the Den Food Bosch team has identified some pitfalls which at times
resulted in less than optimal quality of the students’ output. In order to not repeat some of the
mistakes being made, students will pass through a more rigorous selection procedure and
preference will be given to Master students. This will ensure high quality research output in this

upcoming year.

The Green Deal research partners have committed to promoting Den Food Bosch as a research

site in their network of renowned institutions as well.

Research areas that should be prioritized:

o] Soil indicators should be monitored at least yearly to generate historic data which can
be used for a multitude of research purposes. A GIS sampling grid has been established which
can be used for these measurements.

o] Water purification and regulation are fundamental ecosystem services. The Den Food
Bosch site with its sandy soil provides an excellent opportunity to showcase ecological farming

practices and their impact on water quality. Water concentration has been benchmarked as



part of a HAS study in 2018. These research efforts should be expanded to include further
indicators, such as water holding capacity, water runoff and P leaching.

o] Biodiversity continues to be one of the most threatened ecosystem services. This past
year’s results have indicated significant improvements in habitat quality for insect populations
and this research should continue. Investigating belowground biodiversity should also be
encouraged, as this is very likely to be positively affected by the management of the food forest
as well.

o] Climate regulation and carbon sequestration are ecosystem services which have shown
to be strengthened in agroforestry systems. The base line study of the fruit trees in 2018 should
be expanded to all the trees present on the field and C stored in aboveground biomass should
be tracked over time. The multi-layered structure of the plantation allows for exceptionally high
C sequestration potential and the Den Food Bosch site offers a great opportunity to generate
data on this.

o] In the context of a circular agriculture, promoted by the Dutch government, nutrient
cycling is an interesting ecosystem service to investigate as well. Analysis of plant material that
is used as mulch will yield data about the nutrients that are cycled within this agro-ecosystem.

Appendix

Appendix 1 - Soil samples
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Datum: 4-6-2018 Komend gewas  fruit
Naam: Edible Gardens Perceelsnaam:  DFB
Adres: Celsiusstraat 56 Oppervlakte: 1 ha
5223 CC Monsterdatum: 4-6-2018
s Hertogenbosch Monstercode: VIC 1823007
Mineraal Huidig Ideaal Mineralen balans
Niveau Niveau laag gemiddeld hoog

CEC 6,82
TEC 9,34
pH water 5,6 63 |
stabiele organische stof 2,8 % 30 - 100 % |_
Cal/Mag-verhouding 11,34 :1 5,67 :1 [———
Nitraat stikstof 5 kg/ha
Ammonium stikstof 11 kg/ha
Fosfaat 1263 kg/ha 250 - 750 kg/ha |T
Calcium 2623 kg/ha 2845 kg/ha |
Magnesium 139 kg/ha 301 kg/ha |—
Kalium 202 kg/ha 286 - 530 kg/ha |ME—
Natrium 67 kg/ha 24 - 72 kg/ha —
Aluminium 18 kg/ha 0 < 9,41kg/ha | T
Zwave! 38 kg/ha 67 - 112 kg/ha |—
Borium 0,9 kg/ha 2,2 - 67 kg/ha |mem—
lzer 923 kg/ha 90 - 448 kg/ha |
Mangaan 67 kg/ha 67 - 224 kg/ha
Koper 20,0 kg/ha 45 - 15,7 kg/ha
Zink 49,8 kg/ha 11,2 - 22,4 kg/ha
Molybdeen 0,11 kg/ha 0,90 - 1,57 kg/ha |-
Kobalt 0,11 kg/ha 0,22 - 1,12 kg/ha |—
Silicium 29kg/ha | 100 - 350 kg/ha [

BASE SATURATION
Calcium 62,69 % 68,00 % |F——
Magnesium 5,53 % 12,00 % I_
Kalium 2,47 % 350 - 6,50 % |—
Natrium 1,40 % 050 - 1,50 % |—
Aluminium 0,95 % 0,50 %
Waterstof 27,00 % 10,00 % |J




Appendix 2 - Found species/day

Total amount of the found species per day

WDayl mDay2 mpDay3



Appendix 3 - Overview observed species (April, May 2018)

: DO [J DO DO
Dag B: b
U : -
Ekster Pica pica Dagelijks Volwassen | Nee Ge
Tjif tjaf Phylloscopus collybita | Dagelijks Volwassen | Ja Pe
Merel Turdus merula Dagelijks Volwassen | Nee Ge
Zwarte kraai Corvus corone Dagelijks Volwassen | Nee Ge
Zwartkop Sylvia atricapilla Dagelijks Volwassen | Ja Pe
Houtduif Columba palumbus Dagelijks Volwassen | Nee Ge
Pimpelmees Cyanistes caeruleus Dagelijks Volwassen | Ja Pe
Koolmees Parus major Dagelijks Volwassen | Ja Pe
Winterkoning Troglodytes Enkeling Volwassen | Ja Pe
troglodytes

Spreeuw Sturnus vulgaris Dagelijks Volwassen | Ja en nee | Ge/Pe
Gaai Garrulus glandarius Dagelijks Volwassen | Ja v
Boeren zwaluw Hirundo rustica Enkeling Volwassen | Ja Pe
Roodborst Erithacus rubecula Dagelijks Volwassen | Ja Pe
Torenvalk Falco tinnunculus Eenmalig Volwassen | Ja Pe
Buizerd Buteo buteo Enkeling Volwassen | ja Pe

\ Zoogdieren
Veldmuis

Microtus arvalis

Enkeling

Volwassen

Ja en nee | Zv/Pe/Ge

Konijn
Insecten, spinnen en
slakken

Oryctolagus cuniculus

Enkeling

Volwassen

Jaen nee | Ge/Pe

Gewone bloemwants Anthocoris nemorum | Enkeling Volwassen | Nee Ge
Groene schildwants Palomena prasina Enkeling Volwassen | Nee Ge
Grauwe veldwants Rhaphigaster Dagelijks Volwassen | Nee Ge
nebulosa

Veelkleurig Aziatisch Harmonia axyridis Dagelijks Volwassen | Ja Pe
lieveheersbeestje

Zevenstippelig Coccinella Dagelijks Volwassen | Ja Pe
lieveheersbeestje septempunctata




Tweestippelig Adalia bipunctata Dagelijks Volwassen | ja Pe
lieveheersbeestje
Wegmier Lasius niger Dagelijks Volwassen | Ja en nee | Ge/Zv/B
Steenhommel Bombus lapidarius Dagelijks Volwassen | ja B
Boomhommel Bombus hypnorum Dagelijks Volwassen | Ja B
Steenhommel Steenhommel Dagelijks Volwassen | Ja B
Aardhommel Bombus terrestris Dagelijks Volwassen | Ja B
Honingbij Apis mellifera Enkeling Volwassen | Ja B
Grote zijdebij Colletes cunicularius Enkeling Volwassen | Ja B
groene perzikluis Myzus persicae Enkeling Volwassen | Nee Ge
Kniptor. Geen Athous Enkeling Volwassen | Neutraal
Nederlandse naam. haemorrhoidalis
Donkere akkerkniptor | Agriotes obscurus Dagelijks Volwassen | Neutraal
Kniptor. Geen ampedus Enkeling Volwassen | Neutraal
Nederlandse naam. sanguinolentus
Streeploopkever Pterostichus niger Dagelijks Volwassen | neutraal
Groene zandloopkever | Cicindela campestris Enkeling Volwassen | ja Pe
Oeverkortschildkever Paederus riparius Enkeling Volwassen | Neutraal
Elzenhaantje Agelastica alni Il Volwassen | Nee Ge
Populierenhaantje Chrysomela populi Il Volwassen | Nee Ge
Groene muntgoudhaan | Chrysolina herbacea I Volwassen | nee Ge
Kleine wespenbok Clytus arietis Enkeling Volwassen | Ja B
Vuurboktor Pyrrhidium Enkeling Volwassen | ja B
sanguineum
Groot koolwitje Pieris brassicae Enkeling Volwassen | Ja B
Kleine vos Aglais urticae Eenmalig Volwassen | Ja B
Icarusblauwtje Polyommatus icarus Enkeling Volwassen | Ja B
Dagpauwoog Aglais io Enkeling Volwassen | Ja B
Citroenvlinder Gonepteryx rhamni Dagelijks Volwassen | Ja B
Oranjetipje Anthocharis Enkeling Volwassen | Ja B
cardamines
Vroege spanner Biston strataria I Rups Nee Ge
Grote wintervlinder Erannis defoliaria Il Rups Nee Ge
Grote Agriopis marginaria | Rups nee Ge
voorjaarsspanner
Perentak Phigalia pilosaria I Rups nee Ge
Schuimcicade Philaenus spumarius I Larve neutraal
Grote aardslak Limax maximus Enkeling Volwassen | Nee Ge
Wegslak Arion rufus Dagelijks Volwassen | Nee Ge
Kleine kamervlieg Fannia canicularis Dagelijks Volwassen | Ja B
Grote dansvlieg Empis tessellata Enkeling Volwassen | Ja Pe




Snipvlieg Rhagio scolopaceus Enkeling Volwassen | Neutraal | Ge
Gewone goudwesp Chrysis ignita Enkeling Volwassen | Neutraal | B
Zwarthandboswolfspin | Pardosa saltans Dagelijks Volwassen | Ja Pe
Komkommerspin Araniella cucurbitina Enkeling Volwassen | Ja Pe
Boscelspin Dysdera erythrina Eenmalig Volwassen | Ja Pe
fluweelmijt Trombidium 11 Volwassen | ja Pe
holosericeum

of:
Ekster Pica pica Dagelijks Volwassen | Nee Ge
Tjif tjaf Phylloscopus collybita | Dagelijks Volwassen | Ja Pe
Merel Turdus merula Dagelijks Volwassen | Nee Ge
Zwarte kraai Corvus corone Dagelijks Volwassen | Nee Ge
Zwartkop Sylvia atricapilla Dagelijks Volwassen | Ja Pe
Houtduif Columba palumbus Dagelijks Volwassen | Nee Ge
Pimpelmees Cyanistes caeruleus Dagelijks Volwassen | Ja Pe
Koolmees Parus major Dagelijks Volwassen | Ja Pe
Spreeuw Sturnus vulgaris Dagelijks Volwassen | Ja en nee | Ge/Pe
Gaai Garrulus glandarius Dagelijks Volwassen | Ja Zv
Boeren zwaluw Hirundo rustica Enkeling Volwassen | Ja Pe
Roodborst Erithacus rubecula Enkeling Volwassen | Ja Pe
Buizerd Buteo buteo Enkeling Volwassen | ja Pe

pogdaiere
Veldmuis Microtus arvalis Enkeling Volwassen | Ja en nee | Zv/Pe/Ge
Konijn Oryctolagus cuniculus | Enkeling Volwassen | Ja en nee | Ge/Pe

Insecten, spinnen en

slakken

Groene appelwants Lygocoris pabulinus Eenmalig Volwassen | nee Ge
Groene schildwants Palomena prasina Enkeling Volwassen | Nee Ge
Veelkleurig Aziatisch Harmonia axyridis Il Volwassen | Ja Pe
lieveheersbeestje en larve

Zevenstippelig Coccinella I Volwassen | Ja Pe
lieveheersbeestje septempunctata en larve

Tweestippelig Adalia bipunctata Il Volwassen | ja Pe
lieveheersbeestje en larve

Wegmier Lasius niger 1] Volwassen | Ja en nee | Ge/Zv/B
Steenhommel Bombus lapidarius Il Volwassen | ja B
Boomhommel Bombus hypnorum I Volwassen | Ja B
Steenhommel Steenhommel Il Volwassen | Ja B
Aardhommel Bombus terrestris Il Volwassen | Ja B
Honingbij Apis mellifera Il Volwassen | Ja B
Grote zijdebij Colletes cunicularius I Volwassen | Ja B
groene perzikluis Myzus persicae Il Volwassen | Nee Ge




Donkere akkerkniptor | Agriotes obscurus I Volwassen | Neutraal
Kniptor. Geen ampedus I Volwassen | Neutraal
nederlandse naam. sanguinolentus
Streeploopkever Pterostichus niger Il Volwassen | neutraal
Groene zandloopkever | Cicindela campestris Enkeling Volwassen | ja Pe
Elzenhaantje Agelastica alni I Volwassen | Nee Ge
en larve
Populierenhaantje Chrysomela populi I Volwassen | Nee Ge
en larve
Groene muntgoudhaan | Chrysolina herbacea I Volwassen | nee Ge
en larve
Meikever Melolontha Eenmalig Volwassen | nee Ge
melolontha
Rozenkever Phyllopertha horticola | [l1I Volwassen | nee Ge
Kleine wespenbok Clytus arietis Enkeling Volwassen | Ja B
Vuurboktor Pyrrhidium Enkeling Volwassen | Ja B
sanguineum
zwartkopvuurkever zwartkopvuurkever Enkeling Volwassen | Ja B
Groot koolwitje Pieris brassicae Enkeling Volwassen | Ja B
Kleine vos Aglais urticae Enkeling Volwassen | Ja B
Icarusblauwtje Polyommatus icarus Eenmalig Volwassen | Ja B
Klein geaderd Pieris napi Enkeling Volwassen | Ja B
koolwitje
Citroenvlinder Gonepteryx rhamni Enkeling Volwassen | Ja B
Oranjetipje Anthocharis Eenmalig Volwassen | Ja B
cardamines
Vroege spanner Biston strataria I rups Nee Ge
Grote Agriopis marginaria | rups nee Ge
voorjaarsspanner
Perentak Phigalia pilosaria I rups nee Ge
witvlakvlinder Orgyia antiqua I rups Nee Ge
Koninginnepage Papilio machaon I volwassen | Ja B
Bruin zandoogje Maniola jurtina Eenmalig volwassen | Ja B
Plakker Lymantria dispar I rups Nee Ge
stippelmot Yponomeutidae I rups Nee Ge
Grote wintervlinder Erannis defoliaria I rups Nee Ge
zwarte-w-vlinder Macaria wauaria I rups Nee Ge
geelband Nemophora Eenmalig Volwassen | Ja B
langsprietmot degeerella
Kolibrievlinder Macroglossum Eenmalig Volwassen | Ja B
stellatarum
Schuimcicade Philaenus spumarius Enkeling Larve neutraal
Bloedcicade Enkeling Volwassen | Neutraal




Grote aardslak Limax maximus I Volwassen | Nee Ge
Wegslak Arion rufus Il Volwassen | Nee Ge
Kegelbijvlieg Enkeling Volwassen | Ja B
Kleine kamervlieg Fannia canicularis Il Volwassen | Ja B
Snipvlieg Rhagio scolopaceus Enkeling Volwassen | Neutraal | B
Groene vieesvlieg Lucilia sericata I Volwassen | Neutraal | B
citroenpendelzweefvlie | Helophilus trivittatus | | Volwassen | Ja B
g
Regendaas Haematopota pluvialis | enkeling Volwassen | Neutraal
berkenbladwesp Cimbex femorata | Larve Nee Ge
Gewone goudwesp Chrysis ignita Enkeling Volwassen | Neutraal | B
Zwarthandboswolfspin | Pardosa saltans Il Volwassen | Ja Pe
Komkommerspin Araniella cucurbitina Enkeling Volwassen | Ja Pe
Kraamwebspin Enkeling Pe
fluweelmijt Trombidium I Volwassen | Ja Pe
holosericeum
weidebeekjuffer Calopteryx splendens | | Volwassen | Neutraal | Pe
Watersnuffel Enallagma I Volwassen | Neutraal | Pe
cyathigerum
viervlek Libellula I Volwassen | Neutraal | Pe
quadrimaculata
Gewone oeverlibel Orthetrum I Volwassen | Neutraal | Pe
cancellatum
Gewone oorwurm Forficula auricularia enkeling Volwassen | Ja B
Groene kikker Pelophylax Eenmalig Volwassen | ja Pe
Gewone pad Bufo Bufo Enkeling Volwassen | ja Pe

1“Baseline soil analysis of food forest for Den Food Bosch”, Bastiaan Naaborg, Damanja Kaaken, Tim van der Pas, Vera

Kemper, 2018

1A food forest design process — for the showcase food forest Den Food Bosch in St. Michielsgestel (NL)”, Janine Raabe,

2017, BA-Thesis

1«“Adviesrapport Steppingstone Den Food Bosch”, Amanda van Oudheusen, 2018

“Voedselbossen van belang voor biodiversiteit”, Jeroen Breidenbach, Emma Dijkgraaf, Bastiaan Rooduijn, Roos Nijpels-

Cieremans & Arjen Strijkstra, 2017

1“Fruit trees inventory and monitoring of insects in Den Food Bosch”, Julius Braam, Bram Mourits, Ivana Schénhage, 2018
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