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This presentation was originally created for use in the fall of 2013 for the Cornell Garden-
Based Learning Regional Training for Cornell Cooperative Extension educators and Master
Gardener Volunteers. This training kicked off our CCE 2014 Growing Season Educational
Campaign: Designing for Garden Ecosystems.

Garden design is critical for setting the stage for garden success and environmental
stewardship. In this training we consider a polycultures approach to garden design. The

concept embraces growing multiple crops in the same space, in imitation of the
diversity of natural ecosystems.

gardening.cornell.edu




Ecology Defined

e Oikos = home

e Study of the relationship between organisms
and their environment

e Study of the relationship between organisms,
their environment, and each other
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PARADISE LOT

TWO PLANT GEEKS, ONE-TENTH OF AN ACRE

and

THE MAKING OF AN EDIBLE
GARDEN OASIS IN THE CITY
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Eology fo: Gardeners

_ STEVEN B. CARROLL and STEVEN D. SALT




Nature is a web

Abiotic Factors :> : @

Decomposers



Abiotic Factors

* Non - living elements of the ecosystem

* Precipitation, Landform, Sun, Soil, Geology,
Climate, Microclimate, Wind, Water, etc

 “Limiting Factor’
— An environmental variable that limits or slows the
growth of an organism/system:

— Sets limits to what we can do!
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gardening.cornell.edu/sectors

Sun
Shade
Wind
Water
Noise
Visual
Wildlife
Pollution
Traffic
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Microclimate

Morning Sun




Basic Ecology

“limiting factors” .

Abiotic Factors :> Producers

Understand limits
of site climate &
microclimate

Decomposers



Producers = plants

Only organisms that can
Photosynthesize sunlight




Producers = plants

Only organisms that can
Photosynthesize sunlight




Plants transform sun energy to

wood, seeds, fruits, roots, & shoots




Trees and plants respire

water, modify temperature

& humidity
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Biomass production —
the root of ecosystem wealth

R dland and shrubland
=X hries

: undra (artic and alpine)
reme desert
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The forest as our model

The Seven Layers of a Forest Garden

Canopy (Large Frut & Nut Trees)
Low Tree Layer (Dwarf Fruit Trees)
Shrub Layer (Currants & Bermnes)
Herbaceous Layer

Rhizosphere (Root Crops)

Soil Surface (Ground Cover Crops)
Vertical Layer (Climbers, Vines)
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2 Comfrey

1 Sky Blue Aster

6 Anise Hyssop
2 Yarrow
6 French Sorrel

o
—

2 Dwarf Apple

Ground Cover-318,292 sq ft
95 Violet

57 White Clover

20 Oregano

20 Creeping Thyme

Polyculture!
1 Lovage

J" ¥ tacyerd W www.BackyardAbundance org
Abundance www facebook com/BackyardAbundance
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“We don’ t plant plants,
we plant ecosystems”



Basic Ecology

“catch &
“limiting factors” store
e n ~ g Y4

Abiotic Factors Producers

Understand limits “We don’ t plant

of site climate & Plants, we plant
microclimate Ecosystems!”

Decomposers



Consumers = Animals

© Brandon. Colée | www.brandoncole oot

* Move fertility, seed, pollen, materials




Pollination
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Not just honey bees




Attracting

NATIVE
POLLINATORS
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Domestic animals cycle fertility




Importing fertility from offsite




“Importing” fertility

Winter food sources, diverse plantings & edges, nesting habitats

Bluebirds
Chickadee
Nut Hatches
Sparrows
Swallows
Woodpeckers




Edge, Structure, Texture is Key

H 3 b | ta t W.T. Deer  Bobcat Fox Turkey
C ha rt Black Bear

Brown Thrasher Cardinal

Gray Squirrel

Ruffed Grouse

Rabbit Field Sparrow Bobwhite

Bluebird

Cottonrat

Mourning Dove Killdeer

Age in years 1] 2 3-20 25-100 150+
Community Type | Bare Field | Grassland | Grass-Shrub Pine Forest Oak-Hickory Forest

Stage I Early | Mid | Late




Resource Partitioning

Foraging height (ft)
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Deerproofing
Your Yard & Garden

RHONDA MASSINGHAM HART

THE BUCK
STOPS HERE!

© Surefire plants |

deer truly hate - :
© Homemade & E
store-bought =

deterrents that
really work

© Innovative
fencing &
netting options

© Up-to-date

information on
Lyme discase

with Deer, Raccoons, Ind Edition

Rabbits, Crow COMPLETELY
and Oth Po 'Is(v REVISED &
aNC oL e UPDATED

Creatures

5 Foroeword by
EXPANDED EDITION
JIM WILSON




Basic Ecology

“catch &

“limiting factors” store
ene
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Abiotic Factors Producers

Understand limits “We don’ t plant
of site climate & Plants, we plant
microclimate Ecosystems!”

“movement & fertility ”

Value & include
Animals in the
landscape

Decomposers



Decomposers or Recomposers?

. N

~ Shredders

Nematodes
Root-feeders

Arthropods
Predators
SN Birds
Nematodes
Fungal- and
bacterial-feeders

Nematodes
Predators
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Ecosystem energy flow
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Detrivores



2/3 of ECOSYSTEM biomass
goes directly to decomposers
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Arthropods
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SN Birds
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Gardens & Farms need to be net
biomass producers!



Diverse forms of Organic Matter,

Living and Dead,

Pulsing throughout the season



Living



Organisms Live in Rhizoshpere

PG =

Microbial Biomass Decreases With Depth

] o

Depth (feet below soil surface)

-10p

Increasing total microbial biomass
>




This image shows increased drought tolerance of a plant with a
mycorrhizal relationship.

Fred T. Davies, Texas A&M Aggie Horticulture



Sunchoke

Helianthus
tuberosus



Living Mulch: “Chop and Drop”




NUTRIENT ACCUMULATORS






Comfrey
Symphytum X
uplandicum







SOIL DECOMPACTORS
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NITROGEN
FIXATION




Dead
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Putting it together:
“Pulsing throughout the seasons”



Wood
Chips

Composted

For
2-3
months
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Structure & Aggregation in Soil

Undisturbed Soll Trampled Dry Trampled Wet

Architecture of an Aggregate
¢ Clay
= Bacteria
~~ Qrgonic Matter

Bacteria glue together small aggregates (clumps of soil)

Fungi glue them into larger aggregates.



REDUCE TILLAGE FREQUENCY/DEPTH

Tilling breaks
these
aggregates
apart and they
have fto start all
over!




Tilling w/o cover crops
leads to more erosion

Ray Archuletta, USDA + Vimeo



Tilling stirs up weed seeds
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SHEET MULCH:
mimicking how nature builds soil

www.gardening.cornell.edu/sheetmulch



first and slash

down befre you mulch

tion or cover crop grow

Let vegeta
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...Then Aerate with pitchfork or broadfork
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Mulch (Straw, Woodchips)

Finished compost

WEED BARRIER
(newspaper or cardboard)

Weedy compost,
manure, amendments
2-6"

Existing Soil
(weed seed layer)



Planting in
sheet mulich

Hori Hori



Does mulch “rob” nitrogen ?

“Carbon-rich woody wastes will not compete with
plants for nitrogen if they are placed on the soil
surface around plants. However, these materials

should not be mixed into soil without extra
nitrogen fertilizer Use wood chips and sawdust to
mulch trees and shrubs where the soil is not tilled
and the mulch stays on the surface. “

Source: U of Missouri Extension



ALL ECOSYSTEM DESIGN SHOULD BEGIN
WITH SOIL BUILDING.

THE PRIMARY YIELD IN YEAR ONE AND TWO
SHOULD BE HEALTHY, LIVING SOIL






BUILDING SOILS == BETTER CROPS

SUSTAINABLE SOIL MANAGEMENT

SY MR VAGOONT ANE AMD raMee

www.gardening.cornell.edu/soil
www.gardening.cornell.edu/soiltesting
www.gardening.cornell.edu/compost
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