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Design name: Food forest @ Beyond Buckthorns

Lumia Huhdanpaa-Jais’ Diploma Portfolio Design 8/10.
Diploma journey started in 4/22.

Introduction & summary

This design is about curating a food forest at Beyond Buckthorns into an area which
has been a garden in the past but has since grown pretty wild, located in Zones 2
arl;ld 3. The design aims to increase biodiversity, get yields and enable teaching in
this area.

Design Framework used: SADIM

Client: Residents of Beyond Buckthorns: myself and husband Dominik
Dates:

Observing and small tweaking of as-is started back in 2016

Design 10/2023-04/2024

Tools Used:

Client interview, Maps, PASTE. DAFOR, Zoris, Sectors, Phoics, PM!, Functions-
Systems-Elements, SWOC, Input-output, Weaknesses to solutions



Earth care
This design aims to increase and support biodiversity and sustainable food

production at our homestead. The solutions used should always be sustainable (and
regenerative whenever possible), not harming the Earth in any way.

People care

The garden is to be designed should be a relaxing, educational place for humans.
The creation of the garden should respect people’s resources and boundaries, not
taxing them exessively.

Fair share

One of the aims for this design is to use the garden for teaching. It should also

produce (as part of Beyond Buckthorns’ other systems) surplus yield of harvest that
we can share with our friends, neighbors and community.



Permaculture is imagination and information intensive .
This design will challenge my knowledge and will require me to do a lot of learning,
plus it will need creative solutions to work.

Everything works both ways N
How can the resources and boundaries that we face in this area be used in a positive
way?

Work with Nature, Not Against .
| need to work with the area, it’s strengths and weaknesses and see how it can work,
and not try to make the area something that it’s not.

The Yield is Theoretically Unlimited
What are the yields we could get from this area?

Least Change for the Greatest Effect .
Work bit by bit, take small steps to keep the project manageable.

Everything gardens
Design to leave space for Nature ic zarder.






The area is about 400
m2 big and stretches
in East-West
direction. It’s
originally an
abandoned garden
which has grown into
a forest. The area
starts a few metres
from our house’s
Western corner and
streches into the
forest/woodland.

The access point into
the areais close to the
house corner. There is
another easy-enough
access tothe areain
the other end,

openin gto thetractor Mep i:Basemap, ralative lociitior of are: on Bavand Buckthorr s
road in the forest.
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Image 1: Beyond Buckthorns areal photo from 2018,with location marked in blue. Source: paikkatietoikkuna.fi
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e Affecting the microclimate
in this area are a tall (about
20 m) spruce and a birch
shadowing the area from the
south, plus several trees
growing in the area that are
throwing much shade in the
area especially in summer.

Our area gets around 600
A I mm of precipitation per
| .! year, of which some is show
-' and some water. The driest
months in the growing
season are May and June,
and we get most rain in July
& August.

Image 2: Screenshot from Suncalc.org, sun on
21.06.2024, showing sun path on the longest

l.‘\ \ / 5 day.




Rich soil, very dark and lots of organic matter. Silty clay loam based on a jar test and
the soil pyramid (https://ameliamurtha.wordpress.com/2016/02/28/the-soil-
texture-pyramid/)

Unfortunately | couldn’t find an image of the soil jar anymore. The test was done by
our PDC students in summer ‘23.

The soil and the area is generally rather heavy and wet, but not disturbingly so.
The area was used as a strawberry field in the 90’s. As was usual in the days, once
the strawberry field was abandonded, the black plastic used to cover the
strawberry beds was just left there.

Hence, there are still big amounts of black plastic covered under new grass growth

in the area. Luckily, it's mostly still in big pieces and has not designtegrated to
microplastic.



The areais
rather flat
throughout,
located in
between the
contour lines of
95 and 100
metres from sea
level. The land
elevates
towards north.

The areais one
of the lower
points in the
forested area
and even creates
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Map 2: Elevation map. Screenshot from https://kartta.paikkatietoikkuna.fi/ on 12.12,2023 by Lumia Huhdanpaa-jais




The area
currently is
located in
Zone 2 and 3,
edgeing on
Zones 1 and 4,
as analyzed in
Beyond
Buckthorns
whole site
design.

Map 3: Zones in the area.




As for sectors, the Sun
is discussed
separately earlier. The
winter winds are well
catched by the forest
protecting this area.
Also from the west
the areais shielded, so
the summer winds
don’t hit hard here
either.

Wildlife paths go right
on the edge of this
area and animals like
tovisitit. The areais
surrounded by forest,
so fireis not an
excluded threat (even
though very rarein
Finiand).

Map 4: Sectors affecting the area / local sectors.




The area soaks water in fast and effectively. The area is very protected from wind
on Earth level by trees. The high trees meet the winds in all seasons. As far as |
know, there’s never been serious wind damage in the area (fallen trees, falllen big
branches etc). The area retains water very well. In dry times the area stays lush.
That said, the area gathers a lot of snow in the winter. The area generally is rather
cold - in the spring the snow is late to melt the snow and the soil is slow to thaw
(this happens in April, usually).

Link to client interview

See next slide
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Images 2-5 clockwise from top left: area from side of house looking west, 4/2023 - Miss Sophie in one of the birches,
7/20 - red currant in the south-east of the area and hammock in the background 7/20 - in the area looking south, 12/19
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PASTE sheet

Forest garden at Beyond

Buckthors 210124
have [Plants Animals Structure Technology |[Events
Birches and pines Deers visiting |Old garade/shed on the Hammock Chilling out in the hammock
south edge
Maples, rowans, aspens, Rabbits visiting Some almost-rotten fences Harvesting
willows |for blackcurrants
Plums, cherries, sea Lots of spiders and other Living in a tent during
buckthorns insects courses
Old apple tree, a young one [Humans visiting
too, big pear tree
Raspberries, gooseberries, |Housecat visiting
blackberries
Tayberries, juneberry Foxes visiting
Black and red currants Birds
Ostrich ferns (Matteuccia)  |Squirrels
Grasses Lots of mosquitoes in the
summer
Lady's mantle (Alchemilla)
Bellflowers (Campanula)
wants |Plants Animals Structure Technology Events
Less forest trees More birds Maybe a bench, something |Second hammock perhaps, [Teaching
to sit on or an in-the-air tent
Pears if possible More insects Protection for the young

Some specialities like the
tayberries

More herbs and perennials,
some climbers
Some annuals perhaps

Table 1: PASTE sheet of the area

trees

Perhaps some eye-catcher
like a stone element

Better pathways perhaps




Dominant
51 - 100%
Birches
Ostric ferns
Various grasses

Table 2: DAFOR of the area

Abundant
31 - 50%
Willows
Aspens
Maples

DAFOR

210124

Freq uent
16 - 30%
Black currants
Bellflowers

Wild strawberry
Sea buckthorns

Occasional
6 — 15%
Gooseberies
Blackberries
Tayberries
Wild raspberries
Pines
Lady's mantle
Plums
Red currants

Apple trees

1-5%

Pear trees
Elderberry
Juneberry

Rare




The area
already has
lots of berry
bushes and
some fruit
trees. Here
they are on the
map.

Map 4: Fruit trees and bushes plus pathways in the area.







e The areais close to the home, but not on any walking route  you need to
decide to go there especially.

e The areais very shaded, but also protected from winds by the surrounding
forest.

e The area gathers water, the water does not really flow through the area but is
all captured there.

PMI - the area
Plus Minus Interesting

Rich area with good soil Deer paths on the edge of
and ample water Lots of shading trees the area

Already a lot of biodiversity
in the area Plastic on and in the soil  |Water stays in the area
Area is close to zone 0
Very protected area from

winds from all sides
Table 3: PMI of the area




Input-output analysis

The forest garden needs The forest garden gives

Sunlight Food (fruits, nuts, vegetables, herbs, mushrooms maybe)
Water Medicinal plants

Living soil Organic material

Organic matter Work opportunities

Labor & work Education and learning

Plants and seeds (trees, bushes, herbs, climbers etc) |Habitat for biodiversity
Biodiversity Carbon Sequestration
Relaxation and recreation, but also workout possibilities

Microclimate opportunities
Wood and fiber

Table 4 : Input-output analysis on what a forest garden needs and gives



SWOC: area’s features and client’s wishes

Strengths (as-is now)

Rich soil

Ample water

Existing biodiversity
Closeness to zone 0

Protected from wind

Lots of material at hand to use

‘W eaknesses (as-is now)

Heavy, water-retaining soil

Cold area in spring (slow to melt)

Shaded area

Animal damage

Zone 2-3, not on any passing route

Low means of time and money to implement and
maintain

Opportunities (could-be/future)

Shaded area — possibility to have a “ shadow
garden”

Foxes and lynx (natural rabbit control)
Using the area for education

Possibility to fell some trees for light
Planting some specialities

Implementation over the years

Bench and eye-catchers, second hammock

Challenges (could-be/future)

Shaded area

Existing biodiversity — less space to add, need
work to modify

Neighbours forest in the north

Growing pears (too shady)

Table 5: SWOC: pulling together the area’s features and the client's wishes




Functions, systems, elements

Functions

Systems

[Elements & methods

Biodiversity

Habitats for animals

Birdhouses

Insect houses

Deadwood and brush piles

Microhabitats for soil microbes

No-dig gardening

Differently rooting plants (deep, wide, etc)

Chop & drop, leaving deducious trees up (fallen leaves as
natural mulch)

Pollinator attractions

Blooming elements diversity over time, space and type

Plant diversity

Native plants

Flowering plants

Plants in all the seven lavers of a food forest

Plants on the edges of the food forest

Food Production

Edible layers

Fruit and nut trees

Berry bushes

Culinary and medicinal herbs Perennial vegetables
Edible ground covers

Climbing edible plants

Root crops
Soil fertility Nitrogen fixers and dynamic accumulators
Pest control Bird houses

Insectary plants

Companion plants

Education

Hands-on learning

Clear pathways for access

Possibilities for hands-on participation

Information

Educational signage

Virtual tour

Living classroom

Spaces to sit

Table 6: Functions, systems, elements as based on the client interview

Key functions as per
the client interview

1.Biodiversity
2.Food production
3.Education

All done in a way that
is not too consuming
for the clients (time
and money-wise).




Everything works both ways

Some of the main problemsare stagnant water and the shade from the trees. We can fell some
trees, but we can also plant shade-loving species. Beyond Buckthorns as a whole has enough
sunny areas of growing, so we can create this area to be a more shaded one. We'll just need to
learn which plants like these conditions. We can also plant some thirsty species that will benefit
from the heavy, wet soil, or at least can tolerate it well.

Permaculture is imagination and information intensive -
Lots of learning and creative solutions to do in order to create this shady garden!

Work with Nature, Not Against
The same as above. We need to work with the area, it’s strengths and weaknesses and see how it
can work, and not try to make the area something that it’s not (like dry, hot or sunny).

The Yield is Theoretically Unlimited

What are the yields we could get from this area? Harvest of course - fruits, berries, herbs,
medicinals, flowers, leaves etc. Also relaxation, learning, housing, teaching, habitats for species.
Beauty, a cool (as in temperature, but why not also otherwise) microclimate...

Least Change for the Greatest Effect
It might be wise to create this design and its implementation bit by bit. Not change the area too
much at once, for the nature’s sake and also this was the client’s wish (not too much work at once).

Everything gardens

The existing elements all have an effect in the area. We must design to see which we wait to
support and help them garden, and which we’d like to give less chance of making changes (like the
deer and rabbits, as well as the maples, perhaps)



|Des!gn ideas from Weaknesses and Challenges

Weaknesses/Challenges

IDesign ideas

Heavy, water-retaining soil

Plant species that enjoy these conditions. Improve conditions with no-dig gardening like
lasagna beds.

Cold area in spring (slow to melt)

Plant cold-hardy perennials that can withstand or even thrive in the cooler early growing
Iseason. Use thermal mass (like rocks) to store and slowly release heat, hastening the
melting process.

Shaded area

Embrace shade-tolerant plants for ground cover, understorey, and food production. Use the
|shade to grow specialty crops that prefer less intense sunlight, like certain berries, herbs,
and leafy greens. Fell some trees.

Animal damage

Protect tasty plants, especially young trees with metal nets. Incorporate plants that are less
appealing to pests or use companion planting to deter them naturally.

Zone 2-3, not on any passing route

Create inviting pathways and clear signage to integrate the area with surrounding spaces,
lencouraging visitation and interaction. Use the isolation to cultivate a peaceful, secluded
sanctuary for biodiversity and contemplation,

Low means of time and money to implement and
maintain

Focus on perennials and self-seeding annuals to reduce replanting. Implement low-

maintenance design techniques like mulching and no-dig gardening. Use local resources

and community involvement to reduce costs and labor. Do the implementation over some
ears, not all at once.

Existing biodiversity — less space to add, need work to
modify

Enhance existing biodiversity by layering and interplanting com patible species that add
value without requiring significant modification. Use vertical space and edges to increase
planting area. Remember that less is more.

Neighbours forest in the north

Make sure to keep the coppicing area that is between the forest garden and the neighbours
forest high enough to act as a windbreak, if the neighbour should ever fell his old forest.

Growing pears (too shady)

Look at spaces that emerge after felling some trees.

Table 7: Design ideas from Weaknesses and Challenges (SWOC)




e Some of the trees in and around the area should be felled. The big spruce homes
a huge ant heap under it, so felling it is not an option. Many of the birches,
maples, aspens and willows can go. Need to make sure to leave birches and
willows in the wettest area. Perhaps coppicing or live weaving solutions?

e The tayberries where they are now are not liking it at all. Can the extra sun from
felling some trees be enough or should they move?

e The sea buckthorns are not liking their area, but as they are adult plants, they’ll

stay there. Take suckers into more suitable areas?

Need to research shade-loving or shade-tolerating herbs and perennials!

Add a raised bed for annuals as an element and as a workshop area to add-to

Add an insect hotel (wood and /or stone) - also acts as an eye-catcher?

Add some bird houses deeper into the forest (housecat likes to climb the

birches closest to the house, as seen in photos)

Design to add a bench or similar sitting opportunity in the garden

Protect all new trees and bushes well with metal nets; design for high snow, too

Observe desire lines in the new design and create pathways after that

Leave suitable trees up to accommodate a second hammock or a tentsile

Add signs and information about the area for teaching purposes

Create design with incremental implementation, building it bit by bit

Create design guild-based; one guild after another

Create different kinds of guilds.



| listed possible plants
for my guilds that are
suitable for the Finnish
climate, and our cold-in-
the-spring, shaded area
with lush soil especially.
In these lists | list plants |
know and have, but also |
have researched many
plants that could thrive
in this area’s conditions.

Climbers and vines

Sunlight
Name Latin Name | Name in Finnish | Preferenc| Soil Maisture Analysis
e
Hardy Kiwi [-ctinidia  Japaninlaildukoyn |c, e Ivoist Suitable
arguta nos
Climbing |Hydrangea P . |Half/ : :
Hydrangea [petiolaris Kéynnoshortensia Shade Moist Suitable
Hogeymcd [Losicem s e [Sua/Eialt [Miiise Suitable (but
e periclymenum poisonous berries)
Viginia  Parthenodissus|y o ivitiviin [PUVHAY i Suitable
Creeper quinquefolia Shade
Clematis  |Clematis spp. |Karho Sun/Half |Moist Suitable
Arctic s " : i
Beauty Actm]?ha {(umnlmkkukoyn "Sun/Half |Moist Suitable
53 kolomikta 0s
Kiwi
Hop pumulus - mala Sun/Half [Maist Suitable
upulus
Rubus
Tayberries [fruticosus x  |Teivadelma Sun/Half |Moist Suitable
Rubus idaeus

Table 8: Example of plant analysis table, Climbers and vines







e Asforthe Zones, aim to keep the area in Zone 2/3. Design for low maintenance
systems that don’t need daily visiting.

e Keep the Sectors in mind when designing, especially Sun and Animals, which have the
most impact on the plants in this area.

e To beginwith, fell a lot of the brush, plus all the birches around the shed, plus one
spruce from the south.

e Do my best to remove the plastic from the area.

e Create the food forest as an incremental design and build it one guild after another.

e Use the trees, bushes and plants that are already in the area where they are and add
to them (Least Change for the Greatest Effect)

e Over the years other trees can be felled from the area and around it as per yearly
observation.

e Only add climbers with grown trees, as they would suffocate the young trees

e The sea buckthorns are not liking their area, but as they are adult plants, they’ll stay
there. I'll take all suckers into more suitable areas (Eutopia Borealis)

e Add araised bed for annuals as an element and as a workshop area to add-to

e Create awooden insect hotel in this area and add some bird houses.

e Add a simple sitting opportunity.

e Protect all new trees and bushes well with metal nets; design for high snow, too.

e Observe desire lines in the new design and create pathways after observation if
needed.

e |eavesuitable trees up to accommodate a second hammock or a in-the-air-ternt
(Tentsile)

e Add signs and information about the area for teaching purposes.



A guild is a team of plants, that support, protect and nourish each other, working
together for the benefit of all (https://www.ediblebackyard.co.nz/introducing-
guilds/, referenced on 20.3.2024). It’s also a “... harmonious assembly of species
clustered around a central element (...). This assembly acts in relation to the
element to assist its health, aid our work in management or buffer environmental

n

effects.” (Bill Mollison, Permaculture Designers Manual, p. 60)

My planis to start a) with what | have & what is already there and b) small. Starting
with a small guild around a new fruit tree or an existing tree or bush and allowing
the ground covers to expand naturally is a practical and efficient approach for this
area, following the principle Everything gardens.

| will use a wide but still limited number of species to start with. This has two
reasons
o simpler management and observation on what succeeds and what not in the
first years
o lower cost of acquisition. The plan is to use what | have and only make
purchases for a few of the new elements.

The guilds will be small to start with, around 2-3 metres across. This way the

Everything gardens principle can come alive best and | can observe which species
enjoy their new habitat and which don't.



Guilds around existing trees

1. Apple tree guild with berries and

herbs

e Main Tree: Existing apple (Malus
domestica)

e Shrub: Gooseberry (Ribes uva-
crispa)

e Dynamic accumulator: Comfrey
(Symphytum officinale)

e Perennial vegetable: Rhubarb
(Rheum rhabarbarum)

e Perennial herb: Wild garlic (AIIiu

ursinum)

e Ground cover: Wood sorrel (Oxalis

acetosella)

2. Plum tree guild for 3 plums

Main trees: 3 existing plums
(Prunus domestica)

Shrub: Black currant (Ribes
nigrum)

Nitrogen fixer: White clover
(Trifolium repens)

Dynamic accumulator: Borage
(Borago officinalis)

Perennial vegetable: Good king
henry (Chenopodium bonus-
henricus) and Hostas

Ground cover: Creeping thyme
(Thymus serpyllum)

Ground cover 2: Alpine strawberry
(Fragaria vesca)

Food Vosoils dons



4. Wild cherry tree guild (three trees):

e Main trees: Wild Cherry (Prunus
cerasus)

e Shrub: none, as the existing area is
already rather densely grown

e Climber: Hops (Humulus lupulus)

Guilds around existing trees e Nitrogen fixer: White clover
(Trifolium repens)

e Dynamic accumulator: Yarrow
(Achillea millefolium)

e Perennial vegetable: Good king
henry (Chenopodium bonus-
henricus) and Hostas

e Ground cover: Creeping Jenny
(Lysimachia nummularia)

e Edible flower: Musk Mallow (Malva

3. Sea buckthorn guild (four grown
bushes in wet soil):
e Main shrubs: Sea Buckthorns
(Hippophae rhamnoides)

e Water management plant: Willow moschata)
(Salix spp.) in the northern edge e Edible flower: Bellflower
(Campanula)

!if!

e Ground cover: Creeping Jenny
(Lysimachia nummularia)

e Flowering plant: Siberian iris (Iris
sibirica)

e Water tolerant herb; Mint (Ment a
spp.)

e Dynamic accumulator: Comfrey
(Symphytum officinale)

e Deep rooter: Horseradish
(Armoracia rusticana)




5. Gooseberry bush guild:

6. Tayberry bush guild:
e Main Shrub & climber: Tayberry
(Rubus fruticosus x Rubus idaeus)
e Edible perennial & flowering plant:
Musk Mallow (Malva Moschata)
e Ground cover: White clover
Guilds around existing bushes (Trifolium repens)
e Perennial herb: Lady's mantle
(Alchemilla mollis)
e Perennial cegetable: Wild garlic
(Allium ursinum)
e Dynamic accumulator: Borage
(Borago officinalis)
e Nitrogen fixer: not needed, as the
tayberries reside very close to the
sea buckthorns and alders

Main Shrub: Gooseberry (Ribes
uva-crispa)
Nitrogen Fixer: White clover

g;lrfg[!:::? Arfc%ega ator: yarrow The tayberries have a row of alders,

(Achillea millefolium) maples and rowans behind them for

Perennial Herb: Lady's mantle e']zc mbm Aefpds, /

(Alchemilla mollis)

Perennial Vegetable: Wild garlic~
(Allium ursinum)

Ground Cover: Creeping Jenny
(Lysimachia nummularia)

Ground Cover 2: Alpine
strawberry (Fragaria vesca)




8. Cherry tree with edible
understorey
Main tree: Cherry (Prunus cerasus)
Shrub: Haskap / Honeyberry
(Lonicera caerulea)
Nitrogen Fixer: Alder (Alnus) on
New guilds the edge

Perennial vegetable: Bellflowers
(Campanula)

Perennial Herb: chives (Allium
schoenoprasum) might even repel
the deer?

Ground Cover: Wild strawberry
(Fragaria vesca)

7. Rowan with edible flowers and
medicinal herbs:

e Main Tree: Rowan (Sorbus
aucuparia)

e Shrub: Haskap / Honeyberry
(Lonicera caerulea)

e Perennial Herb: Lemon balm
(Melissa officinalis)

e Perennial Vegetable: Good king
henry (Chenopodium bonus-
henricus) and Hostas

e Ground Cover: Alpine strawberry
(Fragaria vesca)

e Ground Cover 2: Wood sorrel
(Oxalis acetosella): Shade-loving,
offers a lemony flavor to salads,
and has attractive flowers.




Ground covers like white clover and creeping thyme will naturally expand over
time, filling in spaces between plants and creating a living mulch. This reduces
maintenance by suppressing weeds and retaining soil moisture.

As the trees mature and their canopy widens, creating more shade, some areas may
transition to favor shade-tolerant species. Observing which plants thrive and
adapting the guild composition over time can enhance the guild's resilience and
productivity.

The smaller, adaptable guild setup allows the ecosystem to evolve alongside the
tree's growth, ensuring that companion plants remain beneficial throughout the
tree's development stages. This approach aims to foster a balanced, self-sustaining
environment that minimizes maintenance while maximizing biodiversity and
productivity.

| am leaving some trees and bushes guildless at this iime, the rcasons being
e not wanting to create shade in the south wit!i tices
e wanting to see how the guild herbs and ground covers spread
e some of the existing plants like the oid appie tiee and somie of tiie biack
currants are so old they might die or need to be replaced soon. This will need a
tweak in the design then anyway.










































