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ESSENTIAL READING: 2
===>>> VILJOEN, A., (editor) 2005. CPULs - Continuous Productive Urban Landscapes. Architectural Press.
===>>> VILJOEN, A. & BOHN, K. (editors) 2014. SECOND NATURE URBAN AGRICULTURE; Designing Productive Cities.
Ten years on from the CPUL City concept. Routledge Press.
ESSENTIAL PROJECT:
===>>> DOTT07 URBAN FARMING PROJECT MIDDLESBROUGH David Barrie, Nina Belk, Depra Solomon, B&
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ESSENTIAL READING:

===>>> JACKE, D., & TOENSMEIER, E., 2005
===>>> EDIBLE FOREST GARDENING
===>>> CHELSEA GREEN PUBLISHERS
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ESSENTIAL READING:
===>>> EUROPEAN ATLAS OF SOIL BIODIVERSITY, 2010, EUROPEAN COMMISSION, LUXEMBOURG.

===>>> COLEMAN, DAVID C., AND EDITORS, 2004, FUNDAMENTALS OF SOIL ECOLOGY, 2ND EDITION, ELSEVIER.

===>>> CARDON, ZOE, G., WHITBECK, 2007, THE RHIZOSPHERE, AN ECOLOGICAL PERSPECTIVE, ELSEVIER.

SECOND EDITION
EUROPEAN ATLAS OF

SOIL
BIODIVERSITY

David C. Coleman
D. A. Crossley, Jr.
Paul F. Hendrix
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pH Moisture content

Compared to arable sandy soils in the Netherlands (Mol et al. The moisture content grew significantly (p<0.05) with the increase
2012), the soil samples from different treatment had similar but  of mulching degrees, from about 10% up to 45%. ter evaporation
relatively high pH at around 7. This is because the garden is locat- from soil to air were less, which explains the higher moisture con-
ed in the urban area, where the soils contain alkaline construction tent in wood chips mulched soils.

and demolition waste like lime, bricks, etc.

pH [0.01M CaCl,] Moisture content
50.0

7.5 %
73 . 40.0%
71 . a 1 30.0%
6.9 20.0%
6.7 10.0%
6.5 0.0%

non-treated leaves wood chips non-treated leaves wood chips

Figure 4 Soil pH (in 0.01M CaClz) Figure 5 Moisture content

URBANIA\ mocsadneos e ALTERRA
HO®EVE WASENING EN I G EN ek



Organic matter content

Compared to non-mulched soils, leaves and wood chips mulched
soils doubled and tripled the soil organic matter content respec-
tively, and these increases was proved to be statistic significant
(p<0.05). Also the organic matter contents in mulched soils were
higher than the median level (the red line in the graph) of sandy
soils in the Netherlands, and were almost higher than 95% of

sandy soils (11.6 %)(Mol et al. 2012).

Dissolved organic carbon and its fractionation 60

The total DOC contents of leaves and wood chips mulched soils
were about 3.5 and 3 times higher than non-mulched soils. Howev-
er, if one combined the results of leaves and wood chips mulched
soils (Figure 8), a significant difference (p=0.016) between non-
treated soil and mulched soils can be seen. The increase of total
DOC in mulched soils was mainly driven by the increase of humic

acio

Organic matter content

18.0%
15.0%

-

12.0%

9.0%
6.0%

3.0%

0.0%

non-treated  leaves wood chips

and fulvic acid content.

total DOC (mg,/kg)

MHA WFA WHi MHoN

100.0

a

80.0

60.0

40.0

20.0 -

0.0 -

non-treated leaves

wood chips

Figure 6 Organic matter content
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Figure 7 Total DOC content
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Available nutrient contents

Generally, according to the previous studies, mulching improved the soil available nutrient status via two ways: reducing the nutri-
ent losses caused by runoff (Rees et al. 2002) and increasing the nutrient supply through the addition of organic mulching materials
(Tian et al. 1997). Besides, the significantly higher microbial activity (mineralizable N) observed in two mulched soils (See Section
5.11) may also lead to high nutrient availability by enhancing both the microbial biomass turnover and the degradation of non-micro-
bial organic materials(Zaman et al. 1999; Wang et al. 2004; Tu et al. 2006).

N N
(mg/kg) (mg/kg)
60.0 . 60.0 b
50.0 T 50.0
a
40.0 40.0 T
30.0 30.0
4 a

20.0 20.0
1 n.l} lﬂ.ﬂ 3

0.0 0.0

non-treated leaves wood chips non-treated mulched

Figure 12 Available nutrient contents
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Available nutrient contents

Generally, according to the previous studies, mulching improved the soil available nutrient status via two ways: reducing the nutri-
ent losses caused by runoff (Rees et al. 2002) and increasing the nutrient supply through the addition of organic mulching materials
(Tian et al. 1997). Besides, the significantly higher microbial activity (mineralizable N) observed in two mulched soils (See Section

5.11) may also lead to high nutrient availability by enhancing both the microbial biomass turnover and the degradation of non-micro-
bial organic materials(Zaman et al. 1999; Wang et al. 2004; Tu et al. 2006).

P P
(mg/kg) (mg/kg)
20.0 20.0
a
16.0 16.0 5
12.0 12.0
a
8.0 8.0
d a
. . :.
0.0 0.0
non-treated leaves wood chips non-treated mulched

Figure 13 Available nutrient contents
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Metal content

63

The red lines in the bar charts are the median metal content of sandy soils in the Netherlands (Mol et al. 2012). The reactive concen-
trations (in 0.43M HNO3 extracts) of five metals in different mulched soils were all above the normal value of Dutch normal sandy
soils, but no significant difference was found between three treatments. The reactive Cd content doubled in mulched soils, which
raised a concern about the metal accumulation during large quantity of mulching materials applied on the soils. The reactive Pb
contents were around 50 mg/kg, which is normal (40~90mg/kg) for urban soils. Besides, the reactive Zn contents in three treatments
were all about 15 times higher than the median level, which indicates a high zinc content in the original soils in DemoGarden. Consid-
ering the garden is rebuilt on an abundant fire hall, and water pipes is made of zinc, it is possible that zinc was released from waterp-

pipe into soils.

Cd [0.43M HNO3] (mg/kg) Cu [0.43M HNO3] (mg/kg)
0.8 2 14.0 b
0.7 F 12.0 |
bc
0.6 10.0
0.5 8.0 ac
0.4
6.0
0.3
0.2 +0
0.1 2.0
0.0 0.0
non-treated leaves wood chips non-treated leaves wood chips
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Metal content cont...

However, despite the high level of reactive metal contents, the directly available metal contents (in 0.01M CaCl2 extracts) in two
mulched soils were similar to non-treated soils and below the normal level of sandy soils in the Netherlands (the red lines). This is
because that the large amount of organic matter creates more adsorption binding sites for metals, and combined with the neutral
soil pH, the direct availability of metals in the soils decreased (Romkens et al. 2009), which indicates that there is no risk of metal
contamination in DemoGarden.

Ni [0.43M HNO3] (mg/kg) Pb [0.43M HNO3] (mg/kg)

4.0 120.0

4 a
35 100.0 1
3.0
2.5 80.0
2.0 60.0 a

a
15 40.0
1.0
0.5 20.0
0.0 0.0
non-treated leaves wood chips non-treated leaves wood chips
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Metal content cont...
However, despite the high level of reactive metal contents, the directly available metal contents (in 0.01M CaCl2 extracts) in two

mulched soils were similar to non-treated soils and below the normal level of sandy soils in the Netherlands (the red lines). This is
because that the large amount of organic matter creates more adsorption binding sites for metals, and combined with the neutral
soil pH, the direct availability of metals in the soils decreased (Romkens et al. 2009), which indicates that there is no risk of metal
contamination in DemoGarden.
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Cd [0.01M CaCl2] (pg/1)

Cu [0.01M CaCl2] (pe/1)

2.5 25.0 a

E.D ______________________________________________ ED_[}

1.5 15.0

1.0 b 10.0 "

a
0.5 a 5.0
non-treated leaves wood chips non-treated leaves wood chips
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Micro-organisms

For non-treated soils, the bacterial biomass was 44 ug C/g dry soil, which was a little bit lower than the normal range of horticulture
land on sandy soils (i.e. 52~144ug Cl/g), while fungal biomass at 21 pg C/g was within the normal range (16~35 pug C/g) (Rutgers &
Mulder 2008)..

Bacterial biomass Fungal biomass
(ng C/g dry soil) (ng C/g dry soil)
250.0 b 400.0
200.0
300.0
150.0
200.0
100.0
a 100.0
50.0
a
0.0 0.0
non-treated leaves wood chips non-treated leaves wood chips
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Micro-organisms cont...

Mulching with leaves and wood chips significantly enhanced bacterial and fungal biomass in the soils. The increase of microbial
biomass in straw mulching soils was observed by Tu et al. (2006), who also attributed the high biomass to the improvement of car-
bon and water availability in mulched soils. Previous studies (FlieBbach & Mader 2000; Peacock et al. 2001) demonstrated that high
amounts of organic input (e.g. mulching) often result in high microbial biomass. Apart from the quantity of organic material input, the
quality (i.e. C:N ratio) is also of importance to micro-organisms, especially to the composition of microbiota.

Bacterial biomass Fungal biomass
(ng C/g dry soil) (ng C/g dry soil)
250.0 b 400.0
200.0
300.0
150.0
200.0
100.0
a 100.0
50.0
a
0.0 0.0
non-treated leaves non-treated leaves wood chips
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Metal content cont...

Figure 16 shows that bacteria dominated in leaves mulched soils whereas fungi played a more important role in wood chips mulched
soils. The quality of organic input is probably the main reason for the difference in two mulching systems. Due to their hyphal growth
form, fungi can more easily uptake nutrients with a high C:N ratio (e.g. lignin in wood chips) into substrate, while bacteria prefer ma-
terials with a relatively low C:N ratio, such as leaves. Therefore, the preference of bacteria and fungi leads to the different dominance
in two mulched soils.

Bacterial biomass Fungal biomass
(ng C/g dry soil) (ng C/g dry soil)
250.0 b 400.0
200.0
300.0
150.0
200.0
100.0
a 100.0
50.0
a
0.0 0.0
non-treated leaves non-treated leaves wood chips
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Earthworms 72
Several studies showed that mulching can promote the build-up of earthworm populations probably through improving the soil micro-
climate and providing food for earthworms (Tian et al. 1997). In this research, large amount of earthworms were found not only at the
aspect of abundance but also at the aspect of diversity. Overall, the earthworm density of mulched systems was about 2 and 3 times
higher than non-treated soils. Over 60% of the earthworms in DemoGarden were juveniles, which reveals a relatively vivid ecosys-
tem. The leaves mulched soils had the highest earthworm density as well as the diversity, which were almost twice as high as the
values of non-treated and wood chips mulched soils. In three systems, over 60% of earthworms were endogeic earthworm. However,
compared to other two systems, in leaves mulched soils, more epigeic eathworms were found. This is because epigeic earthworms
live on the surface of the soil and tend to feed on the leaves, and the leaves mulch provided sufficient food source for epigeics.

Earthworm density ([number/m2) Earthworm diversity
(number of taxa)
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The effect of no-tilled mulching treatments in DemoGarden
In order to better integrate the results of individual indicators, the outcomes were presented in a cobweb chart (see below) using the
AMOEBA method (Ten Brink et al. 1991). The cobweb chart shows the average results of the 27 indicators for two mulching systems

in the DemoGarden, compared to the non-mulched system (reference). The value of each indicator in the reference wa

100% (red cycle).
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Entropical (December 13, 2015 - February 14, 2016): Zone 2 Source | Glazen Huis | Amstelpark | Amsterdam
(images shown: REALBOTANIK) installation in cooperation with Jaromil Rojo

Entropical is a research project started in 2015, the UN international year of the soil. This first presentation of Entropical consists of four art works in which the
value and dynamics of the exchange of materials in the biological world is set against the abstract value of algorithms and computer calculations.

Entropical plays with the concept of ‘entropy’, the second law of thermodynamics, a condition of constant change in which materials and energy are transformed.
But the term is also used in cryptography, where it refers to algorithmic processes and abstract information. Entropical inquires into the incentive to produce
ecological regeneration in an age in which running intensive computation (e.g. ‘mining Bitcoin’) yields far more value than soil production and ecological regen-
eration.

REALBOTANIK (in cooperation with Jaromil Rojo) Cardboard mats inoculated with oyster mushrooms grow mycelia using the heat released by a computer which
produces blockchains, the technology behind the mining of cryptographic currencies such as Bitcoins. Heat as a by-product of our information industry is recy-
cled to grow nutrients on abundant urban waste materials such as cardboard. The title ‘Realbotanik’ references the term ‘Realpolitik’, reflecting the deranged
value attributions for resource exchanges within the soil organism and within computer networks. The protein rich mycelium mats that take shape will be used
after the exhibition to restore poor urban soil with fungi, initiating soil health, the basis of a robust ecosystem.

Entropical is generously supported by Amsterdam Borough South Art and Culture, Amsterdam Foundation for the Arts, and the Stokroos Foundation

Entropical Public Programme Opening and Presentation Sunday December 13, 14 — 16.00h
Tempeh workshop Friday December 11, 14 - 17.00h and Finissage and Debate VALUES and YIELDS, Sunday February 14, 16-18.00h
Sunday February 7, 14 - 17.00h

Debra Solomon / Urbaniahoeve / Recent Work
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ESSENTIAL READING:
===>>> INTRO TO AROECOLOGY; PRINCIPLES AND PRACTICES, 2006, DR. PAUL WOJTKOWSKY.

===>>> THE CARBON FARMING SOLUTION, 2016, ERIC TOENSMEIER.

THE

CARBON FARMING
SOLUTION

A Globel Toolkit of Perennial Crops and Regenerative Aancullure
Fractices lor Climate Change Mitigation ani! Foud Security

Introduction

to
roecology
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MORE ESSENTIAL READING:

===>>> ALEXANDER, C., E.A., 1977, A PATTERN LANGUAGE, OXFORD UNIVERSITY PRESS
===>>> FUKUOKA, M., 1978, THE ONE STRAW REVOLUTION, OTHER INDIA PRESS
===>>> MOLLISON, B., 1988, PERMACULTURE: A DESIGNERS’ MANUAL, TAGARI PRESS

A Pattern Language

Towns - Buildings - Construction

Christopher Alexander

Sara Ishikawa - Murray Silverstein

Max Jacobson - Ingrid Fiksdahl-King
Shlomo Angel
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The One-Straw Revolution



ESSENTIAL READING: 83
===>>> FUKUOKA, M., 1978, THE ONE STRAW REVOLUTION, OTHER INDIA PRESS

The One-Straw Revolution

}/ MASANOBU FUKUOKA
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ESSENTIAL READING:
===>>> HOLMGREN, D., 2007. PERMACULTURE PRINCIPLES, WWW.PERMACULTUREPRINCIPLES.COM
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En Necromasse (April, 2015): (An optimistic fungal view on soil production)
A series of 5 screen prints 70 x 100 (Spore print, Forest Root, Mycelium), and 70 x 70 cm (Leaf skeleton - not shown)

En Necromasse: The art research of En Necromasse shows points of exchange in the world of the soil necromass (the dead materials of the soil),
the area teeming with life and nutritional exchange in the topsoil and around the roots of plants. ‘En Necromasse’ aims to give perspectives on
natural economies and realms of exchange that are not anthrocentric, but that are generated from the points of view of fungi, plants, and microbes.

The En Necromasse screen print series has been generously funded by and is the result of my participation in an artist residency initiated by the
Centre for Contemporary Art and the Natural World (CCANW) at Schumacher College in Devon (UK). From August 2014 to June 2015 the CCANW
initiated 12 Soil Culture artist residencies aimed at an exploration of the importance of soil, coinciding with the United Nations International Year
of Soils. Of the 12 residencies 9 were selected through an open call process that attracted 655 applications from 39 countries.

The Soil Culture Arts residencies are supported by Arts Council England, the British Society of Soil Science and South West Soils.

Art and Soil Culture UK traveling exhibition resulting from the Art and Soil Culture artist residencies.

2015: 2016:

Schumacher College, Dartington Gallery, Totnes [8 May - 19 June] 8 Jan to 21 Feb 2016 Eden Project, Bodelva
Create Centre, Bristol [6 Jul - 30 Aug] 18 Apr to 5 Jun 2016 White Moose, Barnstaple
Seale-Hayne, Newton Abbot [7 Sep - 18 Oct] 13 Jun to 31 Jul 2016 Peninsula Arts, Plymouth

Hauser & Wirth Somerset, Bruton [14 Nov 2015 - 3 Jan 2016]
Debra Solomon / Urbaniahoeve / Recent Work
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Seven Layers (July, 2015): Created with media artist Jaromil Rojo. 70 x 100 cm screen print

Seven Layers

Frami i Perrracrd e Sl rurane [ rarre tine
7 Surface area Canopy Application  Interprocess communication 7
£ Cropping Understory Presentation Data en/coding &
§ Lone exchange Climbers Session Interhost communication i
i Coverage and Shelter Shrubs ']'nlu.uimr: Reliability and Flow control i
Pioneering and Cycling Herbaceous Network Path determination i
Remediation Ground cover Diata link Physical addressing 2
Nutrient c*x['him_uc* Rhizo /N [_'n.'['n_-iplu'rv I’h_'-.':-;il'.1| Media !ii._L[]l:I'. LA SIS 100 |

This typographical work by artist duo Solomon and Rojo juxtaposes seven layers of the forest garden (agroforestry / permaculture)
with comparable layers of software architecture.

Debra Solomon / Urbaniahoeve / Recent Work
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| DO EAT FLOWERS (February - July 2013): Land art installation, in situ seed exchange, and educational programme
commissioned by Bureau Europa for the Sphinx Park, Maastricht, in collaboration with the United World College.

| DO EAT FLOWERS: On the footprint of a former ceramics factory, Bureau Europa (formerly the Dutch Architecture Institute at Maas-
tricht) commissioned Urbaniahoeve to produce an installation and educational programme in a temporary park (Sphinx Park). The
words | DO EAT FLOWERS were sown with green manures and bee forage, and left to go to seed for the season. In the autumn, the
temporary park was returned to the municipality to become a parking lot (!) and local gardeners were invited to come and collect the
seeds for their seed banks.

Debra Solomon / Urbaniahoeve / Recent Work
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Plant Guilds Poster: (from 2011, ongoing translations and updates) in collaboration with Jaromil Rojo (Dyne.org)

broccoli, turnip

. 3 ° Contains 9-15 genera a
Leguminosae and radish. ° Rosaceae L Adoxaceae 170 species. Includes he
———— - hop and hackberries.
Legume family [ ] Rose family Plant l\i;\_sk-rofn[fa.rrxlj' ) P
Plantqc, Fabales, Fabaceae Plantae, Rosales, Rosaceae “Cnoanét’oi:'ypsé(:lul é?emoz(:\c;m
Contains 730 genera and Contains 72 genera and -— 150,20095 ecies
19,400 species. Includes 1189 species. Includes Includes el‘;er and
b, (soy)beans, peas apples, pears and 1derberm
Cucurbitaceae and peanuts. ° ples, pears o elderberry.

Cucumber family
Plantae, Cucurbitales,
Cucurbitaceae
Contains 125 genera
and 960 species.
Includes cucumbers,
melons and squashes.

A\

v ‘ Juglandaceae

Grossulariaceae

Caprifoliaceae

Ribes family

gooseberries. and hickory. Includes honeysuckle

and snowberry.

Saxi S, Walnut family Honeysuckle family
Asparagaceae Pl“gfﬁﬁ;:ﬁ‘,f{jfé’ﬂe‘” Plantae, Fagales, Juglandaceae Plantae, Dipsacales,
———————— Contains 17 genera and Contains 8 genera and Caprifoliaceae

Asparagus family 150 species. Includes 50 species. Includes > Contains 15 genera

Plantae, Asparagales, currents and walnut, pecan and 400 species.
Asparagaceae

Contains 6 genera and
150 species. Includes
asparagus and hyacinth.

Solanaceae

Nightshade family
Plantae, Solanales, Solanaceae
Contains 102 genera and

over 2,500 species.

Includes potato, tomato,

. chili pepper, paprika.

Apiaceae

Umbelifer family
Plantae, Apiales, Apiaceae
Contains 300 genera and
3,000 species. Includes
anise, carrot, celery
and dill.

Boraginaceae

Borage family
Plantae, (unplaced),
Boraginaceae
Contains 146 genera and
2,000 species. Includes
borage, comfrey and
forget-me-not.

Asteraceae

Aster family
Plantae, Asterales, Asteraceae
Contains 1,620 genera and
P2,750 species. Includes oils,
lettuce, sweetening agents
and teas.

Lamiaceae

Mint family
Plantae, Lamiales, Lamiaceae
Contains 236 genera and
over 250 species. Includes
basil, rosemary,
oregano and thyme.

Moraceae

Walnut family
Plantae, Rosales, Moraceae
Contains 40 genera and over
1,000 species. Includes fig,
breadfruit and mulberry.

. N

The Plant Guilds poster, available in English, Dutch, Bulgarian, Turkish, Greek, Portugese, and Italian (the image shows a small selec-

tion of the total poster), and is exhibited and distributed widely. Last exhibited at ONE ARCHITECTURE WEEK 2015 (Plovdiv, BG - and
generously supported by the Dutch Foundation for the Creative Industries.)

Debra Solomon / Urbaniahoeve / Recent Work
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The Shipwreck: Land art installation, at ARCAM, Amsterdam Centre for Architecture (2011)
Commissioned by Farming the City Amsterdam

A demonstration of phytoremdiation techniques applied to polluted urban soils (courtesy of the Amsterdam Municipal Soil Bank).
The title is a reference to the saying, ‘The ship contains the shipwreck’, but in this case indicates that the problem contains its own
solution.

We posit that urban agriculture provides a platform for cleaning polluted and enriching poor urban soils through phytoremediation.

Debra Solomon / Urbaniahoeve / Recent Work
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