


Four-Season Growing in Wisconsin

Let's look at some 1deas for growing year round In Wisconsin, These
can be as 5|m|vle 25 Insvlated covers for cold—hardy greens to In-

grovnd greenhouses with passive and active heatmg.

Scott A J. Johnson

Director, Low Technolo@y Institute
scott@lowtechinstitvte.org
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https://www.nature.com/articles/sdata2018214
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Biological Adaptations

Caveats pee— rey

P

Grower's Library / Methods, Tools & Supplies Library / Winter Growing !

General Variety Selection S V

Slow, stubby, short, X dry
Focus on CR( PSfOIWINTERGROWING
AB Test! g

Ranked by Reliability for Winter Growing Success

63 V 6 y o u r‘ 566& 5 Feedback received from northern growers has provided a ranking of crops proven successful for winter growing

regionally. In order of popularity and degree of reliability, these crops fall into 3 tiers. Hardiness, adaptability to
winter growing, and quality and quantity at harvest time also factor into the ranking.

TIER 1 TIER 2 TIER 3
MOST RELIABLY SUCCESSFUL SECOND MOST DEPENDABLE MORE CHALLENGING
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Biological Adaptations

Caveats
General Variety Selection

6Feal'ﬁa Varieties

Avallable as handout.
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Beets, |5-20°F: meerkeerer, Lutz, Rouvschka, Albino,  Kohlrabi, 10°F: FurFIe Vienna, Vienna, éuyerechmel’cz

Chioggia Leeks, 20°F: Carentan, Blve de Solaise.
Broceoll, 15T F”rfle 5["‘0”{""9' nine star Fer‘enmal Lettuce, 10-20°F: Ozkleat, Prizehead, Kwiek, Marvel of
Brussels éFrouts, 0-10°F : Long lsland |mFroveal, Four Seasons, Rovge d'Hiver, Pirat, Red
Roodnert, Rubine, Red Ball Mon’c'yeller, Winter Density, Blushed Butter Oak,
Little Gem.

Cabbage, 25°F: Landgedijker, Glory ot Enkhuizen,
Christmas Drumhead, Rodyna, Kappertjes,
OrmeKirk, Janvary King, Early Jersey, Tete Noir.  Mustard, Z5°F: Pak/Bok Choy, Green Wave,

Tendergreen, Santoh Frilled

Mache /Corn Salad, 0°F:

Carrots, I5°F: Nantes

Caullower, 22°F: Engheh winbers, Walchermes, Radish, |0°F: China Rose, Black 6|vamsh, Dalkon

Armado. Rutabaga, I5°F: Lavrentian.

Chinese Cabbage, 25°F: 9F|naah, 20°F: Cold-resistant Savoy, Giant Winter,

o Winter Bloomsdale
Collards,0-|10°F: Vates, Cham'mon, Georgja, Calvlaage

o Swish Chard, 20°F:
Kale, 10-15°F: Tall Scotch, semi-dwart, Tall Curled,

Cottagers, Thovsand-Head, Tuscan. Turmr,l&-—l@"r": Golden Ball, Orange Jelly, Golden

Pertection.
Low Technology Institute
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Caveats
General Variety Selection

6Feal'ﬁa Varieties
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Methodologica
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Methodological Adaptations

Warnmge
Soll Prainage
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signs of well-drained soil

soil is loose & allows plant gruwth
bright soil color
sightings of earthworms &

beneficial insects

water drains well & soil 1s moist
soil has a crumbly texture

soil pH range is balanced

P;;t*lindoornurser)r




Methodological Adaptations

Warnmge
Soll Prainage
Soll Nutrients
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MACRO & MICRONUTRIENTS...BOTH ARE ESSENTIAL

Micro-nutrients
Required in smaller quantit:’es

Macro-nutrients
Required in larger quantities
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Methodological Adaptations

Warnings

Soll Prainage
Soll Nutrients
Mulch
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BENEFITS OF
USING MULCH

&)

2" to 3" of Mulch

6040

Nourishes Soil Suppresses Weeds Conserves Water Regulates Temperature Prevents Erosion

As ORGANIC mulch Mulch cuts weed seeds  Mulch helps soil retain ~ Mulch insulates your Mulch acts as the first

decomposes, it off from sunlight. This  moisture. This lowers plants’'root systems  defense against nature’s
nourishes your soil and prevents them from the amount of watering against the sun and elements that threaten
feeds your plants. This growing enough to needed in your plant extreme temperature  to wear away your soil.
happens over time. break through the bed. variations.

surface.



Sunlight

Rain Eall Rain Fall

: ) Erosion of Bare Soil
Non-Mulching

[ > Maximum erosion——
: —» Wilting of crop plants
—>Organic mulch add —» Maximum evaporation losses
nutrients in soil —> More penetration of heat in bare soil
—> Low level of growth, development
& yield of crop plants
—» Weeds problem >

Igbal et al. Bulletin of the National Research Centre (2020) 44:75 Bu”etl n Of the Natl
https://doi.org/10.1186/542269-020-00290-3

L—» No weed germination under
mulch cover

REVIEW

Potential agricultural and environmental
benefits of mulches—a review

Rashid Igbal '@, Muhar Aown Sammar Raza
Muhammad Saqlain Zaheer', Salman Ahma

and Muhammad Adnan Nazar'

Abstract

Rapid industrialization and urbanization have resulted in elevated global temperature over the years consequently
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Warnings

Soll Prainage

Soll Nvtrients

Mulch

Siting & Micro-Climates
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Winds flow over the top of the

The wall absorbs heat
during the day and wall, creating eddles on the back
Full sun side. Fall debris and winter snow
releases It into the air and
soll at nlaht . i can pile up next to the wall.
\ Ya Fart-sun, molsture-loving plants,
- such as Siberian irf periwin
Full-sun, low-water plants, such ﬂﬂu’; cooler, Hu:‘ﬁ::imdlmﬁuﬁ'
as lavender, tolerate extra
heat.
_#'.E.'G y
o
Mulch retains soil Pwtmw:tn;m
moisture and keeps comvected from
o warms the soil early and Because of the shade, this
It warmer Lhan the soll stays cooler longer and
tends to be more molst.

other side of the wall




South

Sheltered garden sites

winter
sUN

CAROL OBERTON

Poor site
cold air, boggy

CAROL OBERTOM



Cold air is blocked by tight
fence and trapped in garden.

i BT il m .

A

Cold air flows through
open fence or hedge.

A solid barrier yields a sheltered area 8 times the
height of the barrier but increases turbulence.

ReBeCCa
SAMSON

A 40 percent permeable barrier yields a sheltered
area 16 times the height of the barrier.
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Warnings Flanting Timing
Soll Prainage

Soll Nvtrients

Mulch

Siting & Micro-Climates
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'TERRITGRIAL

SEED COMPANY
Winter Gardening Chart

Sowing Date Range

Vegetable
June | July |Aug. |Sept |Oct.

ts

‘Beet: | t—— |
(BeansFava [ [ [ ] e

Cabbage - Late Summer Harvest | —

Cabbage - Auturnn/Winter Harvest

Cauliflower - Summer Harvest | —— |
Caulifiower - Autumn Harvest | -

Corn Salad

‘Endive

.Fenne.e.l.
Garlic & Shallot Bulbs

Onion - Bunching I
Onion - Overwintering & Shallots
Parsnips |
Peas - Autumn
Overwintering

Radicchio

adishes
Rﬁ'tébae s |
Spinach |
Swiss Chard | _=_-

— -
R N N — — 2




Methodological Adaptations

Warnings Flanting Timing
Soll Prainage Beds

Soll Nutrients

Mulch

Siting & Micro-Climates
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Methodological Adaptations

Warnings Flanting Timing
Soll Prainage Beds

Soll Nutrients Weeds and Pests
Mulch

Siting & Micro-Climates
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HOW DOES TEMPERATURE INCREASE AFFECTS INSECT PESTS?

§
A o
2|
( W W —
/71N /*\ /71N : :
BB K 8K B O K é ]
Increased nqmber of Expansion of Outbreak of plant
generations geographic range diseases transmitted by
insects
- O
et $rg SOy
-« ( +—>
. ) Desynchronization of Loss of synchrony with
Increased overwintering insects and their natural the host plant

survival enemies
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Warnings Flanting Timing
Soll Prainage Beds

Soll Nutrients Weeds and Pests
Mulch Harvesting

Siting & Micro-Climates
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Methodological Adaptations

Warnings Flanting Timing
Soll Prainage Beds

Soll Nutrients Weeds and Pests
Mulch Harvesting

Siting & Micro-Climates Stay P ositive!
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Infrastructure
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inner
glass
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gutter - —
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L7 Tearthbags with 5 percent
T T T T—hydrated lime + 50 perc:
[T clay and 45 percent straw
w/ courses connected by
barbed wire )
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THE Low TECHNOLOGY INSTITUTE
11927 WEST STATE ROAD 59
EVANSVILLE, WISCONSIN 53536 U.S.A.

[WSTETUTE located in the historic village of Caoksville

Earthbag Walipini
TEL.: 608 . w: 9584 Greenhouse — 1.0
HIN. i QN 2
WrR Ll}\\Tl CHINSTITUTE.ORG (Test De‘“g“)

This greenhouse is partially buried and oriented to catch the sun. The
thermal mass of the bermed earth and earthbags will provide thermal
enertia, evening out temperature fluctuations and allowing a longer
growing season than an above-ground greenhouse. The earthbags are
reclaimed from local breweries and filled with on-site clay, straw, and
hydrated lime. The walls are curved to absorb lateral pressure from the
bermed carth and protected by a double moisture barrier: exterior plastic
sheeting and internal plastic bags within tl1e e1rth bags. The roof is
double layered. -~

n 7 or . ‘ ¢~ flashing

gutter
ﬂ:hhing-: AT
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Infrastructure

Warnmgs
Cloche =
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Infrastructure

Warnmge

Cloche
Duteh Lights

Low Technology Institute
ISEEhinSHLIe.GEg Double Dutch Lights. Ends are closed off with boards held in place with stakes.




Infrastructure

Warnings
Cloche

Puteh Lights
Cold Frames
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Infrastructure

Warnmgs
Cloche

Dutch ngh’cs

Cold Frames
Hot Beds
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Infrastructure

War‘nmge Row Covers
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Dutch Ll@hte
Cold Frames

Hot Beds o ¥ g,
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Clips to hold plastic
Stake on to wire
tied
plastic

9 gage wire hoops on

| Wire hmop:fs outside to hold
C|Ip5lt0 hold (9 gage wire) down plastic
plastic up when to hold up plastic

ventilating

Clips (the kind

W

Top view
you get in the c}f'ztnsed
stationery frame
stores)

RERECCA SaMSOM



Infrastructure

Warnings Row Covers
Cloche Polytunnels
Puteh Lights

Cold Frames

Hot Beds
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Infrastructure

Warnings Row Covers
Cloche Folytunnels

Puteh Lights Walls and Terraces
Cold Frames

Hot Peds
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PUTAH CREEK AMPHITHEATHRE

PERSPECTIVE VIEW

DESIGH ITENE

THIS FORMAL EDUCATIONAL
AMPHITHEATRE 15 DESIGNEDAS A
MNATURAL SITE THAT IWTATES SLABS
OF ROGK REVEALED BENEATH THE
EXIST S04l THE SITE
FURCTIONS AS AN ENTRANCE TO
THE ARBORETUM BY ATTRAGTING
AND GUIDING PECPLE THROUGH
SMALLER EXHIBITE OF ETHELE AND
FRAGRANT VEGETATION

BLANT LEGENTD.

EMBLE FRUIT PLANTING AREA
PINEAFPLE GAA, FIG
ETRAWBERRY, KLAJCUAT,
AND OTHER FRUIT TREES

FRAGRANT PLANTING AREA

REBECCA
SAMSON

A solid barrier yields a sheltered area 8 times the
height of the barrier but increases turbulence.

A 40 percent permeable barrier yields a sheltered
area 16 times the height of the barrier.




Infrastructure

Row Covers

Polytunnels

Walls and Terraces

Greenhovse
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Infrastructure

Warnings Row Covers
Cloche Folytunnels
Puteh Lights Walls and Terraces
Cold Frames Greenhovse

Hot BPeds Grow |ndoors
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Case Studies

Chinese Greenhovses

A B 280m  (©

brick wall
sail wall

ol wall

B 590 m +
¢ - D
Insulation blanket acutemahtic winder o

back roof

0.2% m brick well
0.10 m polycarbonate makfe
0.24 m brick walk

(.12 m brick wall
0.10 m polycarbonate matte
0.26 m brick wall
north wall” V& Y K
Low Technology Institute i 1150 my 10.46 m 780 m

lowtechinstitute.org 750 m 860 m 080 m
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Chinese Greenhouse Design for Winter Gardening

Kris De Decker

IO OO X

M UNIVERSITY OF MINNESOTA EXTENSION

Learn About ~ Courses and events Connect ™

Deep Winter Greenhouses

Farm-scale deep winter
greenhouse partnership
opportunity

RSDP is seeking applications from farmers in each of

Unlock the sun's full potential with passive solar greenhouse designs for an the five RSDP regions in Greater Minnesota to partner

energy-efficient Chinese greenhouse design to grow warm-season plants in the development of a farm-scale deep winter

T e R greenhouse (FSDWG). Farmer partners will be selected
through a competitive process to build a UMN-
designed FSDWG and will receive $25,000 toward their

commitment and partnership on research, outreach

and educational activities over the next three years.

Farmers located in Greater Minnesota are eligible,
(The 11 metro counties of Hennepin, Ramsey, Scott,
Carver, Dakota, Washington, Anoka, Isanti, Chisago,
Wright and Sherburne are excluded at this time).

ply for farm scale deep winter greenhouse

Home > Fruit and vegetable farming > Growing systems > Deep Win

LOW<TECH MAGAZINE

This is a solar-powered website, which means it sometimes goes offline
@ About | Low-tech Solutions | High-tech Problems | Obsolete Technology | Read the Magazine Off-line | Archive
| Donate | NTM = &

Reinventing the Greenhouse

Contrary to its fully glazed counterpart, a passive solar greenhouse
is designed to retain as much warmth as possible.

o = =

A Chinese greenhouse. Picture: Chris Buhler, Indoor Garden HQ

738 .96KB

You may be
interested in

Regional Sustainable
Development Partnerships >
Sign up for RSDP Happenings

newsletter >




Case Studies

Chinese Greenhovses

LTI Wah'mm
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THE LOW TECHNOLOGY INSTITUTE
11927 WEST STATE ROAD 59
EVANSVILLE, WISCONSIN 53536 U.S.A.
located in the historic village of Cooksville

4 :
,///7' ; 7 Earthbag Walipini
EL.: 608 . 886 . 9584 G h ~1.0

This greenhouse is partially buried and oriented to catch the sun. The
thermal mass of the bermed earth and earthbags will provide thermal
enertia, evening out temperature fluctuations and allowing a longer
growing season than an above-ground greenhouse. The earthbags are
reclaimed from local breweries and filled with on-site clay, straw, and
hydrated lime. The walls are curved to absorb lateral pressure from the
bermed earth and protected by a double moisture barrier: exterior plastic
sheeting and internal plastic bags within the earth bags. The roof is
double layered.

2y, 1 \ )
7227777777777 7

e B

. .

L

~ flashing

This plan is free to use, copy, modify, and distribute as long as the following attribution is provided:
Low Tech Institute (lowtechinstitute@gmail.com, https://lowtechinstitute.org/) CC-BY-4.0 If you use this plan, we’d love to see a picture.
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Walipini Earthbag Greenhouse — Foundation
and Bags

Posted on

oW Technology Inst

' | i
§ postmdustrlal\subslstenteltechﬁolagy bl

e

‘We’ve been working hard on the earthbag walipini greenhouse. Although our
weekend workshop got rained out, we've still managed to get the foundation
trenches dug, the rubble trench poured in, and the first layer of bags laid. Here’s

the details.

STORE

Foundation

= | h Video, N
P M O oo : I g & \J_:d% 3
In all, we've excavated approximately 48 tons of soil. This has taken about 40 hours

of work. Each trench is about 2 ft wide. The outside wall is 3 ft 6 in deep. T} Walipini: Underground Greenhouse, Part | -- Low Tech Video, No. 23

htly lower cold sink area is 4 ft 6 in deep. Each trench bottom is filled with 6 in ini @ Low Technology Institute ﬁ 454 gu /> Share t}- Promote
of gravel for drainage and a perforated 4-in drainage pipe around the exterior. Posted on De v lo e 2 8K amaarhern .

28K views 2 years ago
b Boanwwhilasiss Poareitier ATTENTION: | cannot change the music. I'm sorry. Please forgive the error.

about the walipini, but it has been Wa'va haan wirkina an an in.armind ereanhanica rallad a walinini cinra IN17 Wa ara elawlhy naarina snmnlatinn and thic vidan Autlinac  mara
getting steady work over the last year.

A walipini is an in-ground

greenhouse. It uses the thermal mass

of the earth to help keep its internal

temperature from fluctuating too

quickly in the winter. It is essentially

a pit with a retaining wall of

earthbags (which I call “engineered

sand bags” full of clay, hydrated lime, and straw and/or woodchips, at a ratio,

held together by barbed wire between the layers) with a post-supported roof over it.
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SALES CATALOG

GREENHOUSE IN THE SNOW

Greenhouse in the Snow

Geothermal Greenhouse Kit
All kits are 17" wide

The smallest kit offered is 54' long & we
increase in 6'increments in length
96'and 102' long are the most

efficient sizes

IN THE SNOW

In the Show

GREENHOUSE IN THE SNOW

Cross Members & Attachments for

Engineered Retaining Wall Sets

Set includes cross member & two hangers to attach them
to retaining wall posts

Cross members offered in bare steel or galvanized steel

@ Composite and wood posts (as pictured) are not included

*NOTE: Does not include shipping. Shipping is calculated g e of shipment.

*Prices Subject to
Change at Any Time



&+ Order your Greenhouse in the Snow kit today!™ =

N p r R Q

KCUR
Up To Date (816)235-2888

NEXT UP: 10:00 AM 1A -nllp-

Greenhouse in the Snow
Check Out These Oranges And Lemons Grown
In The Midwest

KCUR | By Grant Gerlock

Published January 21, 2016 at 4:41 PM CST

Welcome to Greenhouse in the Snhow located in
Alliance, Nebraska!

High on the Nebraska plains, there's a citrus grove with trees holding up a canopy of
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CANADIAN MODERN

Building an Ark for Prince Edward Island, 1974-76
Steven Mannell

The PEI Ark Catalogue

“Living lightly on the earth:” building an Ark for Prince Edward Island, 1974-76

Bulltin 1976 by Salsearch Architects and the New Alchemy Institute as “an early exploration in weaving together the sun, wind,
biology and architecture for the benefit of humanity,” the PEI Ark was conceived as a “bioshelter” integrating ecological design
features to provide autonomous life support for a family. Opening day mixed counterculture together with official culture: Prime
Minister Pierre Trudeau, Premier Alex Campbell, Whole Earth Catalog compiler Stewart Brand, and hundreds from PEI's
counterculture settlements, and the neighboring traditional communities. Thousands more would visit the Ark over its short life. This
website, along with the accompanying book and exhibition, explores the story of the Ark for PEI, and its architectural vision of life led
in collaboration with nature.

The PEI Ark Catalogue offers a selection of documents and research materials about the Ark - its conception, development, and
operation - along with stories about the research process. It also offers the opportunity for anyone who experienced the Ark to
share their stories, photographs, and other materials, through the “Share Your Story” page and the gallery. We invite you to take part
in celebrating the 40th anniversary of this visionary project.

Exhibition: October 2016 - April 2017 at the Confederation Centre Art Gallery, Charlottetown PE; September - December 2019 at the
Beaverbrook Art Gallery, Fredericton NB; 04 March - 17 April 2022 at the Dalhousie Art Gallery, Halifax NS.




= > Youlube new alchemy institute X Q 4 I é’
Please
6 0

THE GREEN CENTER e
Restore the lands, protect the seas, and inform the
Earth's stewards.

HOME About Bioshelters Aquaculture Agriculture Nutrient Recycling~ Blog Journals

Bioshelter Arks

P Pl ) ocasi7ss O B ¢ [ O I3
The Cape Cod A The Cape Cod Ark

LR 6v 9 pm o
74 subscribers

3K views 3 years ago CAPE COD

The Cape Cod Ark is a solar greenhouse developed by the New Alchemy Institute to grow fresh food in the winter without fossil fuels. It grows
salad greens and vegetables in soil beds and grows fish and lettuce in aquaponics ponds. The Ark is attached to an energy-efficient and
nutrient recycling house and provides a model for ecological living in a post-petroleum future. These ideas for a single-family home ha ...more

m your search From Green Center Backyards Nature Related For you Recently uploaded

Martha's Vineyard Expedition 1602 | Bartholomew Gosnold | Cape Cod, Provincetown, Cuttyhunk Island
TIMELINE

A Study in Self-Sufficiency
rity of



Case Studies

Chl n656 Gree N h o u565 THE COMPOSTING GREENHOUSE AT NEW

ALCHEMY INSTITUITE:
A REPORT ON TWO YEARS OF OPERATION AND

LTI Wa l l ?l N l MARCH 1984 - JANUARY 1.@5.0“.-
0'”3”{)65 in Ransas

NA| Bioshelter Arks

November 1986 BioThermal Associates

N A l co m E 0 5'b G r‘ee n h o U 56 New Alchemy Insitute Research Report No_3 by Bruce Fulford
te

Low TEChnOIOQH Instit This work was supported in part by the Funding Exchange, the Jessie Smith Noyes Foundation, the

- = Massachusetts Society for the Promotion of Agriculture and James L. Peeler.
lowtechinstitute.or Reprinted March 1990, ISSN 0898-686X ISBN 0-933822-09-X







RAINWATER
CATCH EH‘r

'IHFLHT
eLOw E—D é LAYER,

INSULATED ' -
COMPOST ACCESS M EL&I\HG

PAMELS

LS cusic yARD :
COMPOST o 7 EEFILTRATMH

=) == l||||“f1'|F
COMPOST AERATION COMPOST & Brvce Fulford I"IE‘-'r

E‘:ﬂl'?hr:fu 'h.n ﬂ;{mﬂ 5

Figure 2 Cross Section of Composting Greenhouse
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Figure 5 Biofilter Cross-Section



fal-Circle Compost System
Low Techrology Institre: | S. Johnson

Plarts enoy on environment rich in ,NO., Ho, and HEAT
drectly in their grow bed
NH; is converted to NOs in a biofiter.

, NH., Ho, and HEAT are given off

H C, and N, conbine with 0, as the: conpost breaks down

This modar system wes tested ar the Low Technlogy Instinute
from 2021=23.

Compost Temperatures over Time

1. Blower Oraws in dir, a mmtte each howr.
=
_OC.) 2 PVC Ppig Distriutes air from blower; acts as plerv
3
= 3. Woodkchip Deds  Dismibves air from pipes
£
n 4. Fallet Bins Holds compos feedstock.
o
5 5. Rerforated Ppes  Tromsts gsses from compost plle 8 Dran Tle Accepts conpost off-gasses ard trowsnits it 1o
() - grow bedks
° 6. Conpost Provides ogovic. natendls to create heat, 9. Woodchip Diofiter  Distributes i and holds ritrogen-friendy boctera
Frequlency moistwe, and CO..
lg%r;k?]tssss 7. Dladder Inpermeable torp captwes compost off gsses 10. Grow Beds Holds plowts, which benefi from hear, moistire, el

CO- from below,

Low Technolgy lnstinute, CCN-S/
WMore dloont this stucly: |

Stucly firnced throygh USDA's Sustetnable:
ot-box-compost] Agricutwre Research and Education program: saveor

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6




Four-Season Growing in Wisconsin
Low Technology Institute

lowtechmstltute.or‘g

Scott A J. Johnson

Director, Low Technolo@y Institute
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