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Introduction 
 

The De Wilde Peen is a Community Supported Agriculture initiative. Born in the year 2019, this 
project comes from the need to be the change in the Dutch farming system. Located at the Van 
Peursumsweg in Ede, De Wilde Peen is a 0.8 ha garden that delivers more than 100 different 
varieties of vegetables. 

The principal aim of Klarien and Maria, the brain and hands behind De Wilde Peen, is to change 
the current view on farming in which services such as clean drinking water, biodiversity and 
living soil are not taken into consideration on the final price of the products delivered by farmers.  

Community Supported Agriculture helps bring the people and the farmers closer so that the 
consumer feels involved with the land and the sustainable choices that are being made.  

When signing up to become a harvest shareholder of the De Wilde Peen you get a weekly email 
with the information of what is available to harvest and recipes with those vegetables. You are 
then welcome to harvest the vegetables as often as you want, from Monday to Saturday.  

This paper will give the reader a better insight of the history behind the creation of this project, 
what are the outputs and inputs present on the farm as well as the nitrogen cycle for the 0.8 ha 
of land and our suggestions for the expansion of De Wilde Peen.  
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Timeline Klarien: From land and 
water management study to CSA De 
Wilde Peen. 
De Wilde Peen was initiated in 2019. 
However, Klarien Klinge has spent her 
whole life thinking about global justice in 
food production and consumption. Figure 
1 depicts her development and the steps 
in her life which shaped her opinion on 
and activities in agriculture. This led to 
the concept and shape of the current 
Community Shared Agriculture “De Wilde 
Peen”.  

  

Figure 1 - Timeline of the journey of Klarien Klingen. 



 

 7 

Soil-crop-tree-animal interactions in the farm system 
 

Overview and visualisation of the Wilde Peen farm cycle 

Figure 2- Drawing of the cycle of the Wilde Peen farm. The elements of these cycle are the food, 
consumers, producers/ farmers, crops and trees, animals, soil, and inputs such as seeds, electricity, 
agrocovers and the tractor.  

 

 

Explanation of farm cycle’s elements 
 

Food/Consumers 
De Wilde Peen is a community supported/shared agriculture initiative in which solidarity is an 
important concept. Customers of De Wilde Peen are harvest shareholders, which means that 
they can harvest their own vegetables, as often as they want to. This is one of the ways the 
mission to bring agriculture to the people. Maria and Klarien make sure that customers can have 
diverse offers every day. The harvest season lasts from May to December. Harvest shareholders 
get an email weekly with information about harvestable crops and recipes. Only very rarely there 
are limited supplies so that Klarien and Maria ask for “only one cauliflower per family, please”, 
for example. More often, customers are encouraged to harvest more of a particular crop, so that 
no food is wasted. 
At the moment, De Wilde Peen has around 150 harvest shareholders, which is the maximum 
amount they can and want to serve. Solidary payment is an important concept at the CSA: 
harvest shareholders determine themselves how much they want to pay, which encourages 
them to reflect on the worth of the labour and the products. The concept also allows wealthier 
and less wealthy people to be part of the community and afford healthy food. Harvest 
shareholders currently pay on average around 300 euros per adult, which results in a total 
income of 45 000 euros per year. This solidary payment thus enables all people irrespective of 

Met opmerkingen [SJ1]: I think an extra text is not 
necessary, because the texts below describe the cycle very 
much in detail. A good caption will be sufficient, I think. 

Met opmerkingen [DJ2]: Isn't it a cultivator, and not a 
tractor?  

Met opmerkingen [DJ3R2]: Oh yeah, a "two-whee 
tractor" 
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their income to take part and it enables Klarien and Maria to have a safe income. There is also a 
forum on the website where people can exchange thoughts.  
The connection of the customers to De Wilde Peen includes the receiving of healthy food and 
the reconnection to nature and recreation (wildlife, comfortable atmosphere) (Figure 4). On the 
other hand, the crops receive more respect and worshipping than when just bought in 
supermarket. The connection to the producers Klarien and Maria is made by communication, 
knowledge exchange, collecting new experiences and recipes together and to collaborate, for 
example for publishing newspaper articles (Figure 4). 

 

Producers/Farmers 
As indicated before, Maria van Maanen and Klarien Klingen started De Wilde Peen in Ede in 
2019. The management of the farm takes about 1800 hours per year with two people, which is 
comparable to one full time job. On average, Maria works two times more than Klarien. She 
makes the cultivation plan and proposes this to Klarien. They discuss together how to tackle 
dilemmas. In winter there is less work than in summer. De Wilde Peen does not have official 
Warmonderhof interns or other people who work on the farm on a regular basis. There are, 
however, sometimes people who are willing to volunteer for some days.  However, this doesn't 
happen often. Harvest shareholders must harvest their vegetables themselves but do not have 
to help with the production of the vegetables.  
Klarien is also board member of Toekomstboeren and coordinator of Boerengroep, so she is very 
active in knowledge exchange with other alternative farmers and in public education. 
Maria and Klarien have the purpose to bring agriculture to people and to make sure that the 
farmer and people feel connected and responsible for the land and nature they care for. 
Conscious and democratic decisions are equally important as inclusion of all stakeholders from 
consumer to landowner. In their opinion people can reconnect with their food and how it is 
produced by harvesting their own vegetables. They believe that a shorter food chain is needed 
to connect citizens to farmers.  
The interconnection of Klarien and Maria with the crops and with the customers shows up as 
follows: Investment of work, knowledge and care; creation of a good living environment for 
crops; provision of healthy food and a friendly working environment; respect for crops and 
nature (Figure 4). 

 

Crops and Trees 
Almost 150 different vegetables are grown at De Wilde Peen (annex 1). Because of the great 
diversity of crops, low yields of single crops are easily compensated. A diverse agroecosystem 
with many niches for wildlife and domesticated species exists. Some vegetables are directly 
sown into the soil, whereas for other vegetables Maria and Klarien buy seedlings from Jongerius 
twice a year. For example, leek, spring onion, potato and garlic are bought as seedlings, because 
it is very time- and labour-intensive to grow them from seed. Seeds for carrots, beets, rucola 
and many others are bought from De Bolster. For growing the seedlings, potting soil is used, 
which Maria and Klarien make themselves from municipality’s leaf litter. This year, Maria and 
Klarien also bought potting soil to use it for vulnerable plants such as peppers and eggplant. 
The crops form the heart of De Wilde Peen, thus strong interconnections to all other elements 
of the farming system can be found. There is work input and care invested by Klarien and Maria, 
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intensive use of and influence on soil resources and soil life, interactions with wildlife and 
customers and with the machineries and inputs that are tailored to the crop needs (Figure 4). 
Synergies between crops are only used to a limited extend, such as between basil and tomatoes, 
onion plants and carrots or smelly herbs and cabbages. However, through the high diversity and 
proximity of different crops, a high diversity of ecological niches for wildlife exists so that disease 
and pest spreading is reduced through natural enemies. Low dominance of one weed or pest 
exist since there is a high diversity of them, which keeps them in manageable frame (Figure 4). 

 

Animals  
There are no farm animals in De Wilde Peen. Sheep on the neighbouring meadow that belong 
to the landowner of De Wilde Peen only play a role when Klarien and Maria advertise for sheep 
products on the events they visit. Wild animals play a role as inhabitants, beneficials, 
competitors, grazers, pests, natural enemies, and so forth. 

 

Inputs 
Besides the compost, since 2018 water has become an input for De Wilde Peen. The reason for 
this is increasing drought intensity caused by climate change. Therefore, Maria and Klarien 
invested in a drip irrigation system, for which a lot of infrastructure had to be applied to keep 
the water supply going. They had to lay out a large pipe of 30 cm diameter around the field and 
attach tubes for the separate beds occasionally. To limit water use, they only irrigate where they 
have planted young plants and when it is really needed. According to Klarien perennials do not 
need irrigation. 
Maria and Klarien use a two-wheel tractor and a milling machine occasionally, for which fuel is 
needed.  
Plastic cover (agrocover) is used to protect the crops from being eaten by pigeons, rabbits, and 
white butterflies. In this way they do not have to use pesticides, but they would prefer to find 
an alternative for the plastic cover. 
Next to this, they have a fence to prevent sheep from coming to their plot. 

 

Soil  
De Wilde Peen is located on sandy soil at the Wageningse berg’s western edge. It is aeolian cover 
sand from the Weichselian ice age, which was blown out of fluvioglacial valleys and deposited 
at the foot of the Wageningse berg during the Weichselian, when the Netherlands has been a 
tundra-like landscape. These coversands cover the foot of the ice-pushed ridge Wageningse 
berg, which is mainly made of coarse sands and gravel and can be found several meters deeper 
(Figure 3). When considering more recent soil formation, one can identify a Plaggen soil or 
Brown enk earth soil which is a typical Anthroposol. That means that the top few centimeter of 
the coversand were enriched with nutrients from manure and heather residues deposited on 
the soil by humans for centuries, so that De Wilde Peen nowadays has 70 cm of organic matter 
rich, fertile topsoil. Through the sandy texture it is well drained.  
The soil is yearly fertilized by Klarien and Maria with self-made leaf-litter compost. About 150 m³ of 
fresh leaf litter were bought from the municipality last year. Additionally, 16 m³ of organic compost 
and 1.5 m³ of potting soil entered the farm system in 2022. Leaf litter, compost and crop residues 
function us mulch and soil cover next to being fertilizer.  
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The soil strongly interacts with the crops growing in it. The soil provides them with water, nutrients, 
stability as well as nutrient recycling and pest controlling soil life (Figure 4). The plants in turn provide 
organic material to the soil and offer habitats for various soil organisms (Figure 4). For the humans, 
the soil is basis to walk on and produce crops in, for the soil, humans take care of sustained fertility 
and flora and fauna diversity.  

Figure 3 - Cross-section of the Veluwe valley from south-west to north-east between Utrechtse Heuvelrug 
and Wageningse Berg. De Wilde Peen is located at about 13.5 km on the x-axis. Bxz2 = Boxtel formation, 
second sandy unit, cover sand. DTc = ice-pushed ridge, complex unit. (TNO Geologische Dienst 
Nederland, 2022). 
 
 
 

Compex Wilde Peen farm cycle 

Figure 4 - Plant-soil-animal-tree interactions in the farm cycle of De Wilde Peen. Constructed based on 
the interview with Klarien Klingen on March 24, 2022. Software tool: miro.com..  
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Nitrogen Cycle on the 0.8 ha Wilde Peen farm 
 

In this chapter we will go deeper into the nitrogen cycle of the Wilde Peen. What are the 
sources of nitrogen? What are their quantities? What are the nitrogen outputs and losses? Is 
there a positive or negative net balance or is the nitrogen cycle closed? 

 

 

Figure 5 - Nitrogen balance of De Wilde Peen. Flow chart constructed based on information from Klarien 
Klinge and the software tool miro. 

 

Inputs 
 

Atmospheric nitrogen deposition 
In Food Forest Droevendaal in Wageningen, 57.03 kg N/ha are deposited annually in form of 
NO3- and NH4+ through wet and dry deposition (Peters, 2022). Food Forest Droevendaal is 10 
kilometres apart from De Wilde Peen in Ede, so deposition can be assumed to be equal there. 
On 0.8 ha, this amounts to 45.62 kg N/year. 

 
Nitrogen fixation by legumes  
Legumes fix atmospheric nitrogen by converting N2 into NH3 with help of rhizobia bacteria. The 
soil nitrogen level is increased if the legume plants are ploughed into the soil after growing 
season. Only growing the plants and harvesting them entirely after the growing season does not 
increase the soil nitrogen stock because all the fixed nitrogen is bound in the plant. Only a 
negligible amount of nitrogen is released into the soil by living legumes. According to Figure 6, 
one may assume that about 15% of the nitrogen, that legumes fixed during their lifetime, 
becomes available in soil when the legumes are ploughed in. The other 85% are removed in form 
of the seeds and through conversion inefficiencies, for example during decomposition. 
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In a publication by Peoples et al. (1995), the quantities of atmospheric nitrogen that are fixed by 
several different legume species were given in kg N per hectare of the specific crops. These data 
were multiplied with the area size on which Klarien and Maria grow the specific legumes. It 
resulted that legumes are grown on 687.6 m² of De Wilde Peen and that they together fix 0.45 
to 12.85 kg nitrogen annually. However, only 15% of this nitrogen ends up in the soil because 
the legume seeds are harvested and conversion inefficiencies cause nitrogen losses during 
decomposition. Therefore, legumes add 0.07 to 1.93 kg nitrogen to De Wilde Peen in 2022 (Table 
2). 
 
Compost  
16 m³ compost were added in 2022 which is made of “berm- and slootmaaisel” (Boerderij 
Compostering van Den Hengel, n.d.), so mainly grasses, reed, sedge etc. On average, 1 m³ of 
compost weighs 434 kg (Help me compost, 2022). Typical moisture content of compost is 50% 
(Whirlston Machinery, 2012-2022). According to an average value taken from Singer (2002) and 
Jakubascek (2020), nitrogen content of grass and reed compost is 2.96 % of compost dry weight. 
Therefore, the nitrogen imports to Wilde Peen through compost amounts to 102.81 kg annually 
(Table 2). 
 
Leaf litter  
150 m³ leaf litter were bought from the municipality of Ede. The leaf litter was applied during 
the growing seasons 2021 and 2022, so 75 m³ were applied annually. With help of AVCalc (2022), 
it was found that 1 m³ of leave litter weighs about 145 kg. McHargue & Roy (1932) found that 
the nitrogen content of deciduous leave litter is around 2 g N/100 g dry mass. 

Figure 6 – Nitrogen availability in legumes. Figure taken from Pavlis (2022). 
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Assuming, that the leaf litter that Klarien and Maria received was initially dry, it means that the 
75 m³ leaf litter had a mass of 10.9 t and a nitrogen content of 218,02 kg (Table 2). 
The assumption of dry leaf litter appears reasonable when considering that October 2020, when 
the leaves were brushed from the streets, was relatively dry. Furthermore, trees extract all 
moisture and nutrients from the leaves before they shed them for not wasting resources. 
This leaf litter decomposed on a compost pile on De Wilde Peen, so NH3 volatilization during 
decomposition is one form of nitrogen loss that will be accounted for when discussing the 
outputs. 

 

Potting soil  
Only 1.5 m³ potting soil were imported to Wilde Peen in 2022, which is considered negligible for 
nitrogen import due to the small volume (Table 2). 
 

Outputs 
Irrigation water 
As stated in RVIM (n.d.), groundwater under the Veluwe contains 25-100 mg N/L. However, it is 
unknown how much irrigation water will be used in 2022 and how much of the nitrogen supply 
through irrigation water would be used by plants instead of leaching directly. Therefore, the 
nitrogen addition through irrigation water is not quantified in this study (Table 2). 
 

Crop harvest  
From Klarien we received the cultivation plan of 2022 
of de Wilde Peen, including what will grow in how 
many beds. From this, we were able to calculate the 
estimated amount to be harvested per crop (Boxem et 
al., 2006). Next, we translated the harvested amount 
to kilograms nitrogen. We found studies that showed 
the nitrogen composition of certain vegetables 
(Tokoro et al., 1987; Millard, 1986; Kaplan et al., 2018; 
Nenova et al., 2019). As the amount of crops cultivated 
at the Wilde Peen reaches over 100, we categorized 
the crops, as is shown in table 1 The found nitrogen 
content of carrot, Japanese radish, lettuce and onion 
we renamed as categories root, tuber, leaf crops, and 
bulb, respectively. The cultivation plan with the 
estimated amount to be harvested per crop can be 
found in the annex (1). The total amount of nitrogen 
leaving the field from crop harvest was calculated to 
be 50.39 kg (Table 2).  
 
Volatilization  
Volatilization losses of nitrogen from cut and mulched grass clover ley were found to be no more 
than 0.2 kg ha/yr and were thus believed to be unimportant (Schmidt et al., 1999).  
However, because the leave litter decomposed on the farm, volatilization from this decomposition 

 

Category kg/kg 

Cabbage 0.00198 
Carrot = root 0.00132 
Potato 0.0032 
Cucumber 0.00154 
Eggplant 0.00138 
Beans 0.042 
Japanese radish = tuber 0.00102 
Lettuce = leaf crops 0.00126 
Onion = bulb 0.00145 
Spinach 0.00407 
Tomato 0.00106 
Maize 0.0071 

Table 1 - Nitrogen content of certain 
vegetables. 

Met opmerkingen [SJ4]: Hi Rouan, I was not able to 
construct the reference because I think you used two 
different ones. Could you do that? 



 

 14 

process must be considered. The emission of N2O is negligible according to Beck-Friis et al. (2003) 
but the emission of NH3 from household compost can amount to 15-60 % of initial nitrogen content. 
Figure 5 from the paper suggests that 25 % of the compost’s initial nitrogen content in the study's 
experiment were lost as NH3, under conditions of 16 % oxygen content in the compost pile. 
Therefore, 54.51 kg N from the 75 m³ applied leaf litter were lost to volatilization (Table 2). 
 

Denitrification 
Soil denitrification as reported by literature ranges between 0.81 - 4.4 g N/ha/d for silty loam in 
Guelph (Burton & Beauchamp, 1985). It is around 26 g N/ha/d for moist soil at 4 kPa matric 
potential with 10% clay in Australia (Strong & Fillery, 2001) and a paper from the Netherlands 
reports 14 kg N/ha/yr (= 38.36 g N/ha/d) for fertilized sandy soil (Zwart et al., 2004). The last 
study seems to be most suitable for this context, because it is a study from the Netherlands and 
the soil type is equivalent. Through leaf litter and compost, also fertilization takes place, so the 
data seem to be comparable. Therefore, for the found data which range from 0.81 g N/ha/d to 
38.35 g N/ha/d, we took a reasonable middle value of 25 g N/ha/d which is somewhat closer to 
the Dutch study’s value than to the ones from the other studies. With this middle value, the 
denitrification in de Wilde Peen amounts to 25 g N/ha/d * 0.8 ha * 365 d = 7300 g N/yr = 7.3 kg 
N/yr (Table 2). 
 
 
 

Net Nitrogen balance 
Overall, there is a net positive balance of + 255.26 kg N on the 0.8 ha. However, one must 
consider that crops have an average nitrogen use efficiency (NUE) of about 40 % (Omara et al., 
2019 and Nieto, 2016), so not all the nitrogen that was applied can be assimilated effectively. 
Therefore, one always has to apply some more than the pure nitrogen content that is later 
measurable in the crops. In this case, with 50.4 kg N content in the crops, 126 kg N would need 
to be applied when considering NUE. Of course, in nature this relationship is not as 
straightforward as demonstrated with this calculation, since neighbouring plants can consume 
soil nitrogen which another plant did not assimilate, but it is a good approximation for the 
general nitrogen needs. This means, that a positive nitrogen balance around 126 kg N is needed, 
so the nitrogen load applied by now is too high and could be reduced.  
However, since compost and leaf litter are applied to sandy soil which has a nitrogen 
bioavailability of only 0.2 mg N/g soil (= about 994 kg N/ha, assuming 30 cm rooting depth and 
1650 kg/m³ bulk density), the high leaf litter and compost addition might be beneficial to 
increase the soil’s organic matter stock, thus increasing water holding capacity and improving 
soil structure. Another benefit of the leaf litter and compost addition is the slow mineralization 
rate of nitrogen, so that not all 330.83 kg N are readily available to the plants, but the nitrogen 
release takes place over several months to years. Thereby, nitrogen loss to leaching is minimized 
and the nitrogen supply can match the plants’ demands in various parts of the season.  
A small bias can occur in this net balance through the fact that we did not account for nitrogen 
leaching. 
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Table 2 - Net nitrogen balance of De Wilde Peen. 

  

Nitrogen balance of the 0.8 ha CSA De Wilde Peen in 2022 
  Quantity of nitrogen (kg N/0.8 ha farm) 
Inputs Atmospheric N-deposition 45.62 
 N-fixation through legumes 1.00 
 Compost (grass + reeds) 102.81 
 Leaf litter 218.02 
 Potting soil negligible 
 Irrigation + soil water not calculated 
 SUM 367.45 
Outputs Crop harvest 50.39 
 Volatilization from leaf litter 54.51 
 Denitrification 7.30 
 Leaching not calculated 
 SUM 112.20 
Net balance 255.26 
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Future improvements: Closure of nitrogen cycle without 
animal derived inputs on the future 5 ha Wilde Peen farm 
 

A major step forward for De Wilde Peen farm is the expansion of the cultivated area. Klarien and 
Maria intend to expand their land to 5.8 ha by cultivating a 5 ha area that is currently owned by 
the municipality of Ede. The reasons for this expansion are (1) to offer consumers a greater 
quantity (and diversity) of vegetables during the winter period and (2) be independence of any 
external input on the 0.8ha of land, including the leaves from the municipality for the leaf litter. 

This project is a real challenge: firstly because of the additional area that the two women will be 
taking over and secondly because the municipality has asked them to keep the land vegan. This 
means that no animals can be involved, and it is not allowed to add animal manure. The question 
is then: how to close the nitrogen cycle without animal derived inputs?   

Our challenge was to design scenarios to cultivate the land. For each scenario, certain new things 
should be considered so that the N-cycle can be closed:  

 The amount of nitrogen that is fixed by (possible) N-fixing trees and which goes back to 
the soil during Autumn, when the leaves fall   

 The N-mineralization rate of decomposing clover and crop residues 
 The N-uptake efficiency of crops, especially cereals that represent a new output  
 The eventual N-input thanks to the presence of leguminous flowers 
 The yearly N-deposition. 

Figure 7 - Sky view of the 5ha land, located at the Panoramaweg near Ede. 

 

 

 

After discussions with Klarien about the ideas for the land, numerous elements could 
constitute these new 5ha of land: 

1. Cereals   
2. potatoes 
3. Vegetables 
4. Flowers 
5. Legumes 
6. Trees  
7. A pond  

The idea of incorporating cereals to the land is to manufacture products as flour or beer. The 
cereals could be grown as intercrops with legumes. This cropping method would indeed increase 
the total grain yield, reduce the weed biomass, and increase the protein concentration in grains 
of the cereals. This greater efficiency observed in cereals/legumes intercrops is explained by the 
fact that the two species use mineral soil N and atmospheric N2 in complementary ways 
(Bedoussac, L., Journet, EP., Hauggaard-Nielsen, H. et al). Rye could be an option since it 
represents ground cover during winter that holds soil in place. This cereal also has a deep rooting 
system that prevent compaction (interesting here since we have and sandy soil), it can 



 

 17 

germinate and grow at quit low temperatures and, on average, tolerate drought better than 

other cereals (Vern Grubinger, University of Vermont).  

Before we move to the two scenarios we have constructed, we will explain the table (3) we have 
constructed to be able to make scenarios in the first place. Below the inputs and outputs of the 
first scenario are indicated (as an example). First, we listed all elements that we could imagine 
for the 5 ha field (column 1). Second, we listed how much atmospheric nitrogen these crops can 
fix per ha based on Peoples et al. (1995) and Brockwell, J. et al (2005). Legumes of which the 
seeds are harvested can offer 15% of their fixed N to the following crop, crops that are not 
harvested 50% (Pavlis, 2022) and in legume tree leaves, 55% atmospheric N can be found Third, 
we tried to match outputs by crops like fruit trees, nut trees, winter vegetables and cereals to 
the inputs, using the data that were already used for N export of crops in chapter 3. The amount 
of leaves needed for the 0.8 ha farm as compost was computed based on 50.4 kg N export from 
the 0.8 ha in form of crops, with a NUE of 42.5% (Omara et al., 2019 and Nieto, 2016) and the N 
content of Acacia leaves (McHargue & Roy, 1932). Lastly, 3 different scenarios were composed 
based on the questions: Is it even possible to grow cereals without external inputs (scenario 1)? 
How can a system on 5 ha look like, be managed by only two people, does not need external 
nitrogen inputs and delivers mainly cereals, winter veggies and potatoes, and the leaf compost 
needed for the original 0.8 ha field (scenarios 2, year 1 and year 10)? The scenarios however are 
merely a broad framework of what could be possible in terms of N-balance. The scenarios 
themselves have endless possibilities (for instance 0.1 more or less soybeans, or potatoes, or 
cereals etc.). 
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Scenario 1: annuals only 
In the first scenario (table 3) we aim to show that it is possible to cultivate mainly cereals and a 
small portion of vegetables, while not using any external inputs such as manure and still achieve 
a positive nitrogen balance. This is mainly due to the nitrogen deposition in form of NO3- and 
NH4+, which is 57.03 kg N/ha, or roughly (50*5=) 250 kg N on this field (Peters, 2022). As shown 
in the table (!), 5 ha of cereals have a N output of 65.32 kg. Considering the NUE of about 40% 
(Omara et al., 2019 and Nieto, 2016), a deposition of 250 kg N would be enough to account for that 
(250*0.4 = 100 kg N). Furthermore, we choose rye here as the cereal. Faba beans and soybeans could 
also be grown, as well as a variety of (winter vegetables). This scenario is a very simple way of using 
the land with minimal inputs and labour. However, this scenario does not produce the required 
compost for the 0.8 field.  

  

Figure 8 - Scenario 1 layout of the crops. 

Inputs Area (ha)
Plant biomass 

(m³)
Plant biomass 

(kg)
N fixation (kg 

N/ha/yr)

N content in 
available plant 

biomass (%)

Total N input 
(kg N)

Robinia Pseudoacacia 0 200 55 0
Black alder 0 200 55 0
N-fixing flowers (Lupinus angustifolius, Baptisia spp.)0 160 50 0
Red clover 0 221 50 0
Soybean (Glycine max) 0,1 225 15 3,375
Faba bean (Vicia faba) 0,1 191,5 15 2,8725
N-deposition 50 250
Sum 0,2 256

Outputs Area (ha)
Plant biomass/ 

leaves (m³)
Plant biomass/ 

leaves (kg)
Crop harvest 

(kg/10m²)
N content (kg 

N/kg crop)
Total N output 

(kg N)
Leaves needed for 0.8 ha farm 69,18049271 10055,30417 3,12 0
OR legumes needed for 0.8 ha farm
Winter vegetables (cabbage) 0,2 15 0,00198 5,94
Fruits (apples) 0 226 0,00138 0
Nuts (almonds) 0 113 0,0071 0
Cereals (rye) 4,6 2 0,0071 65,32
Potatoes 25 0,0032 0
Sum 4,8 71,260

Net balance 5 184,988

Table 3 - Table we have constructed to be able to make scenarios and also projection of first scenario with inputs, outputs, and net 
balance. 

Figure 8 - Scenario 1 layout of the crops. 
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Scenario 2: an agroforestry system 
In the second scenario we designed a food forest. As in the first scenario we aim for a system 
that does not need any nitrogen input in form of manure or any animal derivate. The presence 
of rye, soybean and faba bean is still in this scenario too but in different quantities.  

The trees that seemed more fitted for the hedgerows are the Black alder and the Acacia robinia 
due to their nitrogen fixing properties and adaptation to the sandy soil and Dutch climate. To 
also offer the possibility of selling fruits and nuts we opted for apple trees and nut trees.  

Adding to the vegetables, the trees, and the cereals we wanted to introduce the possibility of 
creating a flower subscription while benefiting from the nitrogen fixing properties of flowers 
such as Lupinus anustifoli. Important to note here is that the nitrogen fixed by this crop can be 
used as a compost for the 0.8 hectare field (so including the beans), with the required amount 
of N. Lastly, the annual crops can be rotated, to stabilize the nitrogen balance.  

In this scenario we wanted to include a small pond, to enhance biodiversity and by this way 
create a nature inclusive system. 

Next, we present projection of how the nitrogen balance will be in the first year (table 4), where 
we consider that the trees are still small and don’t offer any input, and then the 10 years after 
scenario (table 5) where we have the input of the trees as well as some changes in the crops.  
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Year 1  

 

 

 

 

Inputs Area (ha)
Plant biomass 

(m³)
Plant biomass 

(kg)
N fixation (kg 

N/ha/yr)

N content in 
available plant 

biomass (%)

Total N input 
(kg N)

Robinia Pseudoacacia 0 200 55 0
Black alder 0 200 55 0
N-fixing flowers (Lupinus angustifolius, Baptisia spp.)2,5 160 50 200
Pond 0,1 0
Soybean (Glycine max) 0,1 225 15 3,375
Faba bean (Vicia faba) 0,1 191,5 15 2,8725
N-deposition 50 250
Sum 2,8 456

Outputs Area (ha)
Plant biomass/ 

leaves (m³)
Plant biomass/ 

leaves (kg)
Crop harvest 

(kg/10m²)
N content (kg 

N/kg crop)
Total N output 

(kg N)
Leaves needed for 0.8 ha farm 69,18049271 10055,30417 3,12 188,2352941

OR legumes needed for 0.8 ha farm
Winter vegetables (cabbage) 0,15 15 0,00198 4,455
Fruits (apples) 0 226 0,00138 0
Nuts (almonds) 0 113 0,0071 0
Cereals (rye) 2 2 0,0071 28,4
Potatoes 0,05 25 0,0032 4
Sum 2,2 225,090

Net balance 5 231,157

Table 4 - Projection of the first year of the second scenario with inputs, outputs and net balance. 

Figure 9 - Possible layout of the crops, scenario two year one. The dots are the trees that are planted in the first year. 



 

 21 

Year 10 

 

 

 

 

 

 

 

  

Inputs Area (ha)
Plant biomass 

(m³)
Plant biomass 

(kg)
N fixation (kg 

N/ha/yr)

N content in 
available plant 

biomass (%)

Total N input 
(kg N)

Robinia Pseudoacacia 1,5 200 55 165
Black alder 0,5 200 55 55
N-fixing flowers (Lupinus angustifolius, Baptisia spp.)1 160 50 80
Pond 0,1 0
Soybean (Glycine max) 0 225 15 0
Faba bean (Vicia faba) 0,1 191,5 15 2,8725
N-deposition 50 250
Sum 3,2 553

Outputs Area (ha)
Plant biomass/ 

leaves (m³)
Plant biomass/ 

leaves (kg)
Crop harvest 

(kg/10m²)
N content (kg 

N/kg crop)
Total N output 

(kg N)
Leaves needed for 0.8 ha farm 69,18049271 10055,30417 3,12 188,2352941

OR legumes needed for 0.8 ha farm
Winter vegetables (cabbage) 0,2 15 0,00198 5,94
Fruits (apples) 0,3 226 0,00138 93,564
Nuts (almonds) 0,3 113 0,0071 240,69
Cereals (rye) 1 2 0,0071 14,2
Potatoes 0 25 0,0032 0
Sum 1,8 542,629

Net balance 5 10,243

Table 5 - Projection of the tenth year of the second scenario with inputs, outputs, and net balance. 

Figure 10 - Possible layout of the crops, scenario two year ten. 
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Conclusion 
 

De Wilde Peen Farm is an innovative structure, both in its internal functioning and in its 
aspirations. With two workers and less than a hectare of land, the structure already supports 
150 consumers and contains over a hundred crops. De Wilde Peen is a true solidarity structure, 
whether it be in the vegetable associations found there, the solidarity payment between 
consumers, or in the commitment of the two women in the networks of farmers in the region.  

The farm is still only 3 years old, and yet great innovations are already being considered. Maria 
and Klarien are especially planning to extend their land by another 5 ha. This expansion will bring 
new challenges, such as self-sufficiency in nitrogen. On the 0.8 ha already cultivated, the 
nitrogen supply far exceeds exports, thanks to a substantial supply of compost and leaf litter. 
For the 5 new hectares, different scenarios have been proposed. It appears that the cultivation 
of cereals, winter vegetables and potatoes can very well do without external nitrogen inputs, 
and this in a sustainable way until 10 years from now. One reason for this is the high nitrogen 
deposition in the Netherlands. In addition, the presence of nitrogen-fixing trees and leguminous 
flowers can cover the nitrogen supply of the 0.8 ha of the initial field. After a few years, the 
presence of mature trees will be able to support the N-input on the 5ha. Thus, the cultivation of 
these 5 ha without additional external inputs seems feasible.  

However, it is necessary to take a step back from these scenarios. Indeed, other issues would 
have to be considered, in particular the cycle of other elements, such as potassium, phosphate, 
or water.    
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Annex 
 

1. Crop harvest N outputs 
Below the excel table we used to calculate the nitrogen content leaving the farm as crops. Note 
that a bed would be considered 10m^2, whereas the beds from De Wilde Peen are 36m^2, so we 
had to translate the amount of beds to “real value bed” indicated in the table. 
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 CROP HARVEST
Surface area of beds in 10 m²

Groente Vegtetable Amount (to be) harvested (kg) Beds Real value bed (= 36 m2) Remarks category Nitrogen content per crop (kg)
aardappel winter winter potato 1800 12 43.2 150 kg yield per bed, 10 bedsstarch 5.76
aardappel zomer summer potato 810 6 21.6 135 kg yield per bed, 6 beds; potatoes needed in total: 900 kgstarch 2.592
andijvie nazomer endive 54 1 3.6 1 bed leaf crop 0.06804
andijvie winter winter endive 54 1 3.6 1 bed leaf crop 0.06804
aubergine eggplant 216 2 7.2 6 beds, but together with tomato and paprika, 300 plants => area of 2 beds for eggplant; alternatively: 250 plants*10 fruits/plant*0,2 kg/fruit = 500 kgeggplant 0.29808
Biet egyptische/ chioggia/ golden/ witturnip 360 5 18 7 beds tuber 0.3672
biet winter kogel winter turnip 360 2 7.2 tuber 0.3672
bleekselder tall utah/ F1 celery 90 1 3.6 1 bed cabbage 0.1782
bonen cobra beans 67.5 3 10.8 3 beds bean 2.835
bonen droog beans 90 0 4 beds bean 3.78
bonen laag faraday beans 22.5 1 3.6 1 bean 0.945
bonen laag marona beans 22.5 0 1 bean 0.945
bonen spek en RSS beans 45 2 7.2 2 beds bean 1.89
courgette courgette 360 4 14.4 4 beds eggplant 0.4968
daikon (radijs) radish 17.5 1 3.6 3500 seeds are (going to be) plantedtuber 0.01785
echinacea echinacea 0.9 0.1 0.36 only parts of the plant are harvestedleaf crop 0.001134
engelwortel angelica root 0.9 0.1 0.36 only parts of the plant are harvestedroot 0.001188
erwt capucijner peas 14.4 2 7.2 2 beds bean 0.6048
erwt doperwt hoog laat peas 3.6 0.5 1.8 0,5 beds bean 0.1512
erwt doperwt hoog senator  midden en laatpeas 7.2 1 3.6 1 bed bean 0.3024
erwt doperwt vroegste peas 3.6 0.5 1.8 0,5 beds bean 0.1512
erwt gele sugarsnap peas 7.2 1 3.6 1 bed bean 0.3024
erwt peul sweet horizon peas 14.4 2 7.2 2 beds bean 0.6048
groenlof chicory 60 1 3.6 600 seeds, 1 chicory = 100gleaf crop 0.0756
haverwortel salsifis 75 0.5 1.8 1000 seeds, 1 salsifis = 75g root 0.099
kamille chamomile 0.9 0.1 0.36 You can't know leaf crop 0.001134
kervel chervil 0.9 0.1 0.36 You can't know leaf crop 0.001134
kleine blaadjes – radijs radish 15 0.5 1.8 1500 seeds, 1 radish = 10g leaf crop 0.0189
kleine blaadjes raapsteel en rucola en mosterdturnip + rocket + mustard 324 6 21.6 60000 seeds for turnip and mustard + 120000 seeds for rocketleaf crop 0.40824
kleine blaadjes- tuinkers cress 5.4 0.1 0.36 100000 seeds leaf crop 0.006804
knoflook lenteplant om te dunnen garlic 21 1 3.6 3000 toes bulb 0.03045
knoflook morado garlic 16.8 1 3.6 2400 toes bulb 0.02436
knoflook vallelado garlic 16.8 1 3.6 2400 toes bulb 0.02436
knolselderij celery 0 0
komkommer Cucumber 363.6 4 14.4 500 seeds cucumber 0.559944
kool bloemkool alpha weeuwen eerstekale 162 3 10.8 600 seeds cabbage 0.32076
Kool Bloemkool Neckarperle tweede kale 108 2 7.2 300 seeds cabbage 0.21384
Kool bloemkool Tabiro derde kale 108 2 7.2 300 seeds cabbage 0.21384
Kool bloemkool flora blanca derde kale 108 2 7.2 300 seeds cabbage 0.21384
kool boeren  kale 324 6 21.6 1000 seeds cabbage 0.64152
Kool boerenkool palmkool, red russiankale 27 0.5 1.8 cabbage 0.05346
Kool broccoli broccoli 162 3 10.8 cabbage 0.32076
Kool chinese kool kale 81 1.5 5.4 cabbage 0.16038
Kool paksoi pakchoi 54 1 3.6 cabbage 0.10692
kool rood red kale 162 3 10.8 cabbage 0.32076
kool savooi kale 162 3 10.8 cabbage 0.32076
kool spits kale 135 2.5 9 cabbage 0.2673
Kool spruiten Brussel sprouts 270 5 18 cabbage 0.5346
kool wit kale 162 3 10.8 cabbage 0.32076
kool zuur 270 5 18 cabbage 0.5346
koolraap 81 1.5 5.4 tuber 0.08262
koolrabi 54 1 3.6 tuber 0.05508
koreaanse munt 5.4 0.1 0.36 leaf crop 0.006804
koriander 5.4 0.1 0.36 leaf crop 0.006804
Kruiden – krulpeterselie 27 0.5 1.8 25 plants leaf crop 0.03402
kruiden- basilicum citroen/ groen/ rood 54 1 3.6 leaf crop 0.06804
kruiden- dille 5.4 0.1 0.36 leaf crop 0.006804
mais 216 4 14.4 mais 1.5336
 meiraap 13.5 0.25 0.9 tuber 0.01377
melde rood 0.9 0.1 leaf crop 0.001134
nz spinazie 54 1 3.6 spinach 0.21978
paprika 162 3 10.8 eggplant 0.22356
pastinaak 216 2 7.2 root 0.28512
peen amsterdam 144 1 3.6 root 0.19008
peen winter 576 4 14.4 root 0.76032
peen zomer oranje 576 4 14.4 root 0.76032
peper  lang lang 54 1 3.6 eggplant 0.07452
perilla 0.9 0.1 0.36 leaf crop 0.001134
peterseliewortel 9 0.5 1.8 root 0.01188
physalis peruviana 36 1 3.6 tomato 0.03816
physalis pruinosa (ananaskers??) 0.9 0.1 0.36 tomato 0.000954
pompoen 2160 10 36 cucumber 3.3264
prei late herfst en winterras
prei herfst 216 2 7.2 bulb 0.3132
prei winter 324 3 10.8 bulb 0.4698
prei zomer 108 1 3.6 bulb 0.1566
rammenas zwarte en groene 72 1 3.6 tuber 0.07344
rettich laurin 13.5 0.25 0.9 tuber 0.01377
rettich rosa 13.5 0.25 0.9 tuber 0.01377
roodlof 1 22.5 150 zaden leaf crop 0.02835
roodlof 2 45 300 zaden leaf crop 0.0567
roodlof 3 60 400 zaden leaf crop 0.0756
roodlof rossa vinci 22.5 150 zaden leaf crop 0.02835
rozemarijn 0.9 0.1 0.36 leaf crop 0.001134
sla 324 6 21.6 leaf crop 0.40824
sla ijsberg 560 800 zaden leaf crop 0.7056
Sla stengelsla 200 500 zaden leaf crop 0.252
snij snijbiet 0 0 0
snijbiet  54 1 3.6 leaf crop 0.06804
Soja edamame 7.2 1 3.6 bean 0.3024
tomaat 864 6 21.6 tomato 0.91584
tong ho in meerjarigengebied 0.9 0.1 0.36 leaf crop 0.001134
tuinboon 172.8 4 14.4 bean 7.2576
plantui 144 2 7.2 bulb 0.2088
zaaiui 216 3 10.8 bulb 0.3132
venkel 108 2 7.2 cabbage 0.21384
winterblad postelein 54 1 3.6 leaf crop 0.06804
winterblad veldsla 81 1.5 5.4 leaf crop 0.10206
winterkers 0.9 0.1 0.36 leaf crop 0.001134
yacon yacon 108 3 10.8 root 0.14256
zomerpostelein   54 1 3.6 leaf crop 0.06804
rode klaver om te eten 0.9 0.1 0.36 bean 0.0378
perzische klaver 0 0
phacelia 0
smeerwortel 0
japanse haver 0
winterwikke/ zottelwicke 0
witte klaver 0
russische dragon 0
moerasanemoon 0
asperge 54 3 10.8 cabbage 0.10692
rabarber 648 3 10.8 cabbage 1.28304
bataat 100 0 starch 0.32
bladselderij 27 0.5 1.8 leaf crop 0.03402
komkommerkruid 0
spinaziezuring 2.25 0.25 0.9 leaf crop 0.002835
mierikswortel 2 30 stuks root 0.00264
witlof? 7.2 0.2 0.72 leaf crop 0.009072
witte peen
gele biet

daikon
lepelblad
stengelui 1.8 0.2 0.72 leaf crop 0.002268
bieslook 1.8 0.2 0.72 leaf crop 0.002268
silenesla
zwartmoeskervel
winterkers
zeemelde
venkel meerjarig
crosne
oca

knoflookbieslook


