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Preface

Gene and Tania have led innumerable tours and walks through their gardens, whesgdhetegrated

the biointensiveschool of thoght associated with John Jeavons, with elements of Permaculture (Bill
Mollison), and the winter greenhouse principles of Eliot Coleriary have also given many talks,
workshops and classes on organic gardening at farms, garden clubs, PASA, throughatétesa

State, for the Master Gardener training program, and for local gardeners through Centre Region Parks
and Recreation. The following Primer integrates and expands on material from these talks, and is given

here for readers to use freefhepronon fil 06 represents Gene ¢al ki ng,
may direct your questions and comments to ugeaterraexpts@aol.com

Neo-Terra* P.O. Box 24 * Lemont * PA * 16851
www.Neo-Terra.org * 814-234-0836 * NeoTerraExpts@aol.com



mailto:neoterraexpts@aol.com

Introduction

The two of uscontinue to be amazed by what goes on inbaakyard organic garden. Here are
six such items:

1 Honeybees perform an elaborate dance to tell their cohorts where the best flowers are. Know why?
James Nieh at UC San Diego believes the dance is a coded message to fellow hive mates. If bees
leave an dor to mark the source, other bee species may discover this odor and cash in on the pollen,
killing any first arrivals if these resist. (Discover, October 2004, p. 17).

1 MIT scientistshaveu s ed fAspinach to harness aempeiggnt 6s ab
creating a device that may one day -2604mA | apt
4).

1 Insect antennae transmit and receive radio signals in ther@tfrspectrum, which they use to
determine direction and distance from mates. Teetelnic antennae we use for tv, short wave, and
microwave transmission, resemble insect antennae in shape, function andririlgy Callahan,

Tuning In To Nature, Acres USA, 2001]

T Weak plants attract pests b e fitreesssBatalsohplasts under n at
attack actwually signal benefici al i nsects to
complexit?n [ Source: fAPl ants Send Distress Signals
Minor, AP, £26-99. USIA researcheConsuelo De Moraels

1 Rick Karban, an entomologist at UC Davis, has shown that some plants under attack develop
tougher skins, become |l ess tasty, or produce
Karban says, i t heepthe peats ik chectkistiroeradidle] way s t o Kk

1 Researchers at several universities have found that spider silk and feces reduce feeding and damage
caused by pests. Thus, Japanese beetles are less likely to feed when leaves have spider silk on them
By using composih your garden and fields, you provide food for spiders, and these in turn reduce
damage frompests. " Researchers find spider silk may b
Gazette, by Dan Lewerenz, AP, 7/15/01].

1 At Penn State, Consuelo M. De Moragd aolleagues found that the parasitic dodder weed smells
its tomato host and grows toward it, curling up the stem. By contrast, wheat puts out a chemical
scent which repels dodder (CDT, | ate Sept 0606

With the adoption of organic standards by the USBtAdy on the benefits of organic practices is taking
off as more and more farmers and gardeners adopt these practices. When compared to industrial
agriculture, organic agriculture has four significant benefits: improved soil fertility, lower detrimental
effects, improved bottom line, and better nutrition.

By contrast, industrial food production, dependent on petroleum and natural gas, destroys our soil, our
ecosystems, and our health.

The state of agriculture in the U.S. can be summed up by onefgmthbid: it takes400 gallons of oil
equivalentsannuallyto feed eaclofus( 1994 data, quoted in Pfeiffer,
Wilderness, October 2003. Dell Erickson;BJ2003)And t her eds mor e.

1 In Australia a glass of milk is abouténty percent oil. In Europe, it's about fifty to sixty percent oil.
In Israel, it's about ninety percent o{lFrom permaculturist David Holmgrgn
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1 Inthe U.S. agriculture consumes 85% of all freshwater, but surface waters supply only 60%. The
balance iglrawn down from underground aquifenghich are not being replenished.

1 Compared to years ago, milk has declined in iron and magnesium. Chicken has twice the calories,
but 1/3 to 1/8 the omegafatty acids.

1 It takesl1O kcal ofnon-human energyekosoméc) energy to produce 1 kcal of food delivered to the
consumer in the U.S. food systemmclusive of all energy inputs except cooking. In other words, the
Energy Ratio is 0.1 (Pfeiffer, from 1994 report by Mario Giampietro and David Pimentel) .

Climatdogist William F. Ruddiman had to wait until he retired to write what he réadlyght was

going on with humainduced global warming. In his 2005 book, Plows, Plagues and Petroleum he
reveals how the glacial ice core record shows that humans began guagingouse gasses to the

at mosphere 8,000 years ago. The cul prit was our
population centers the Americas, the Middle East, SE Asia, and China. Our ancestors burned trees and
grasses to clear fields @ertilize soili producing CO2, flooded rice paddies to kill weégwoducing

methane, and herded animals, also producing methane.

We still burn to clear, flood rice paddjesd herd animals. In addition, we now burn petroleum.

In addition, indugial agriculture has impoverished the soil. Consequently, the food we eat has fewer
nutrients. An article in the May/June 2006 issue of World Watch magazine (p. 11) quoted British and
U.S. studies to illustrate just how much we have lost. The iron casftébtdifferent meat items fell

47%, and as high as 80% for the worst item. Chicken has twice as many calories, but 1/3 to 1/8 the
omegag3 fatty acids compared to 30 years ago. In milk, iron has declined 62%, and magnesium by 21%.

Industrial agriculturdnas its organic variant, and is hardly less destructive of soil and the environment
than its larger cousin. Organic farms can be large, use tractors that burn petroleumfardalioff

though organié amendments to the soil, and depend on the fossildul$gribution chain to get food

to the consumer, just as their chemical counterparts. Consequently, organic consumers have little to be
smug about.

Asgardeners really, as organic gardenersye can make a positive impagte essence afrganic
gardemng can besummarized by the answers to three questwhgh we cover in PART:1

1. What are the Organizing Frameworks or Schools of Thought for Organic Gardening?

2. What are the Principles Common to different Schools of Organic Gardehiy?

3. What Constittes Organic Practices? Whiai wedo to get thingsight, and what do we dahen
things go wron@

In PART 2, wewill thenapply the principleto a 2@x 306garden plot.

In PART 3, we will explore four Case Studies covering tomatoes, peaches, gragesasand

In the concludingsummary we leave you with the main themes and invite yeisitoduring one of our
spring garden tours.
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PART 1. ORGANIZING FRAMEWORKS, PRINCIPLES AND PRACTICES

Image Looking across butteut squash and Japanese millet to tomatoes and pole beans

1.1 QUESTION 1: WHAT ARE THE ORGANIZING FRAMEWORKS OR SCHOOLS OF
THOUGHT FOR ORGANIC GARDENING?

1.11 John Jeavons and Biointensive Minfarming

In our backyardwe follow the organiazng framework put forth byohn Jeavons, which he calls GROW
BIOINTENSIVE& ( f or nbeirodiynthensi ve minifarmingo ). Jeavo
Alan Chadwick, has been practicisgce 190 and is known in th&S, Mexico,South America,
RussiaKenyaand other countries for training thousands of householders how to grow food sustainably.

Biointensive is an updated and deeply researched amalgam of two streams of gardening: biodynamic,
founded by Rudolf Steiner (enchiotenswe gardéhingas pracockdd s n
in and around Paris in the latter half of the 19th c.
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Jeavonsd famous book and Htolwe ti I5Ir @ wt dMo(fhamgadteigteit @
ever thought possible on less land than you can imagine). Tiltidth edition is available for around
$20 pb. The spiral bound version takes more abuse and lies flat for only $22.

Biointensive includes five distinguishing practices integrated together: (1) ddudplgarden beds; (2)
hexagonal spacing of plantsrtaximize yield, which also reduces water use and weed growth through a
living mulch; (3) growing your own compost and fertilizer crops; (4) use of-pp#mated seeds, and
saving seeds from plants that perform well; and (5) companion planting in sphitme. Beds are

al ways i n producoi off @elioh €avemust be takem softhatdhe 500 is not
strip-mined. Thus, 60% of bexfoptime isdedicated taompostand fertility crops.

There is a big difference betwesustainableand organic when applied to growing food. Be aware that
some folks use the term fisustainable agricultur
sustainable means: salfifficient; no fossil fuel; grow your own inputs (carbon and fertilizer crops)

You build soil, not deplete it.

Jeavons and his small crew run an educationaipmofit called Ecology Action
(http://www.growbiointensive.ord. Thr ough ABounti ful Gar drgamis 0 t he\
openpollinated seeds, hand tools, and educational booklets. The BG catalog is an education in itself.
Bountiful Gardens is at 18001 Shafer Ranch Road, Willits, CA 99626. Email them for their

catalog abountiful@sonic.nettheir website is atvww.bountifulgardens.orgrheir website now

contains instructional material and videos for beginners, airdfiise DVD which you can purchase.

Jeavons give 3-day weekend workshopghich we took in 199.7Check their websittor any offerings
in the east. W highly recommend this training, which inspired us greatly.

1.1.2 Bargyla Rateaver and Other Organic Practitioners

Bargyla Rateaver, thoughrecently @&ceased, is still in our minds the grand dardherganic gardening.

We purchased her eyrdopedic 600 page masterpiedeDr gani ¢ Met hod Pri mer Uy
Edition, 1993 ,(now available through the Acres USA Book Catalog, item #6539 for only $8%). Thi

|l ifeds work is chock full of organic practices,
framework. You can probably review through interlibrary loan. The Biological Sciences Library,

University of Kentucky hdit, and you may want to menti this when you request it.

There are other weknown sources and practitioners from whom we have learned much:

1 Greg and Pat Williams, publishers of Hortldeas newsletter, available in print or online, full of the
latest research, products, book re\deand other information. Contact thengaill@mis.netor
write them at 750 Black Lick Rd, Gravel Switch, KY 403E8nail edition monthly for $1%but
they will retire from publishing it at the end of 2013)

1 Eliot Coleman Maine gardener, has published a number of bodks:New Organic Grower,
Chelsea Green, 1989, which has a GREAT bibliographyFand Season HarvesGhelsea Green,
1992. Gefrom Amazon oiPeaceful Valley Farm and Garden Supply. For those wimb twary
growing greens in a hoop house for the winter season, get his 1998 Ifakietstill available)

The Winter Harvest Manuédlor $15 from AFour Season Far mo, F
Also, Coleman collected a number of classic waysutoup food inKeeping Food Fresh: Old World
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Techniques and Recip€éelsea Green Publishing, 1999. But also see the latest in food
preservation safety tips at tRenn State Extension sitétp://foodsafety.cas.psu.edu/preserve.html

1 John Seymour The SeHSufficient Gardeneoubleday & Company, Garden City, NY, 1979. A
British oldie but goodie if you can find it in your library. He endorsed Jeavons and began to convert
his garden beds tadintensive beds as he was writii§js book has entered a second edition (2008)
posthumously he died in 2004 at 90! He has authored many books osidétfiency.

1 Robert Kourik , Designing and Maintaining Your Edible Landscape Naturdgtaphoric Pess.
Santa Rosa, CA 1986. Excell ent permaculture p
PermacultureGreat section on fruit trees. Available through Peaceful Valley Farm and Garden
Supply.

1 Rodale Presshas published many books over the years oarocgpractices. Their magazine,

Organic Gardeningis available by subscription, at PO Box 7377, Red Oak, IA 5P397.

Because they publish books and articles by many different practitioners, you will not get an
Aorgani zing fr ame woactitonersimaythave éordgamizing fraiewarks) bat nqt
publishing companies. | re&IG for years and culled considerable useful information. While | have
stopped using it, | think it useful for the beginner.

1 Lee Reichhas authored an incredibly informatiweok,Uncommon Fruits For Every Garde2Q04,
which has become our main support for trying fruits and selecting appropriate cultivars. Also
contains detailed soil and care requirements, including pests, diseases, and pruning.

With the growing interesni backyard food growing and sdlfifficiency, there are a number of new

books hitting the marke©Of the three listed below, we have purchased the first one, and it looks
excell ent. It has been vetted by Magidn®ehakar dene
not looked at th@ext two,but the brief descriptionse foundsuggest theemight beworthwhile:

1 David Deardorff and Kathryn WadswortWhh at 6 s Wr ong Wit h My Pl ant ?
Visual Guide to Easy Diagnosis and Organic Reee@ 00 9. A John Jeavons r e:
with its straightfor war d-bydtepdlgmhrars method fod fgyrisgt e m. 6
out whatés wrong € The photos are clear and t
are offerel . 0

1 TanyaL.K.Denckla] h e Ga r dZeQuidertdGowiAg OrganicFoo2, 0 0 3. A Tanya heé
gathered together the facts on growing 765 vegetables, fruits, nuts and herbs. Includes concise
information on germination, insect control, companion planting,dsing, storage and more. A

good, quick reference. 0
9 Carol DeppeThe Resilient Gardener: Food Production and -$fiance in Uncertain Time2010.
ACar ol Deppe has spent the | ast couple of dec

What if the electricity stops? What if | get sick or infirm? What if there is no water for gardening?

And how far would most of us really get on the vegetables we grow without grains, proteins, and

ot her staples? é Carol h as aadgrow(g)lalngst evesythirgdshema n
eat s, and yet she |ives in the suburbs. o

1.1.3 The Essence of Organizing Frameworks or Schools of Thought

What counts witlan organizing framewor&r school of thought is the integratigrnas achieved among
many pratices. These frameworks or schools answer notwhBt to do, butwhy, how andwhenin a
way that prevents confusion in the novice and semsea basis for improving practice among the
accomplished.
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Forme, the key question a school of thought mustnaaniss A Wher e does t he gar de
composPo This is a bit |like the business rule, #f
compost b the gardeneimportscompost he is a bit like the industrial farmer. If she proelstter own

compostthen she is living more lightly on the earth.

For examplegriginators of thdollowing schools of thought rely on imported organic matter, and gloss
over the details of soiH, minerals, and other nutrien{s) lasaga gardening (Patricia Laa),

(b) square foot (Ruth Stout, Mel BarthowlemeBPINismall plot intensive)and (d)American
biointensive (the Poissons).

In her description ofasagna gardeninthe author mentions casuathat she had a neighbor bring in a

load of horse manurenough to supply six inches of organicteral, to which she added pesand,

newsprint and cardboard to keep down the weeds. This is not a sustainable practice. Moreover, six
inches of manure is way too much nutrient. If all her neighbors gardenad way, they would

collectively create a nitrogen hot spot in their local stream or ground water supply. The optimum amount
of compostor an established besd one half to one inch, not six. Moreover, the manure she applies
representsoil nutrients dislaced from elsewhere. That manure should have been turned back to the

field in whichthe horse grazed, or to the soil where the ftosedwas grown.

Without a school of thought, it is difficult to decipher whether a particular gardeningyomig © be
useful.For example, biointensive gardeners plant in triangles, covering the entire bed. We do not plant
in rows.Thus, we can get four times as much produce per unit area, or obtain the same yields as a row
gardenewho usedour times as muckand

We start seedlings in flats; thus, we do folibw the seed package directiofiiss ¢ aaut carrot seed
on a smoothbed and cover lightly with 1/8 inahf f i ne s oi | 0 ImaBointensive,tiiear d e n.
practice of thinning carrots or any seedbns absent.

We do not improve our soil by addingl®-5. Nor do we add bags of purchased cow manie grow

cover crops for compost and nitrogen, and make our own con@ros$iis point, we recall the visit of a

land grant farm manager who visited gardens and kept marveling at how lush and green everything

was Looking askance at U askedii Ar e you sure you fol ksintleondt us
spring, docal gardener we knowses a rototiller teurn under leaves he piles deeply os giarden beds

in the fall. He then adds synthetic fertilizer to help break down the leaves, and to boosi@pring

fertility otherwise absorbed by the decaying leaaed therefore unavailable to spring crdpsshort, he

does not create or use comp@h. another occasion we hosted a group of new Master Gardeners, one of

whom worked for Ag Extension. Standing by the c
connection between compost and our heal-10by ogr ece
When we replied that we didndédt use synthetic fe

1.2 QUESTION 2: WHAT ARE THE PRINCIPLES COMMON TO DIFFERENT SCHOOLS
OF THOUGHT?

Now you mi g hotall angankcischaols &f thouihDs har e t he same princi
have studied, | have noticed three common principlisplayed in the figure belowlhree Organizing
Principles This figure summarizes the most important things | have to say!
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THREE ORGANIZING PRINCIPLES
FOR ORGANIC GARDENING

3

OBSERVE NATURE:
DON’T SHOOT THE
MESSENGER

\

Sunlight Air Water
() N/

HEALTHY
PLANTS

Plants feed you
(and 1insects, fungi,
animals)

Soil feeds plants

(actually, mycorrhizae,
bacteria, other fungi) CREATE
COMPLEX

ECOSYSTEMS

/
CREATE N HEALTHY
HEALTHY You feed the soil -- flora and YOU
SOIL CYCLE 1 fauna (actually, fungi,

microorganisms, worms)

Neo-Terra* P.O. Box 24 * Lemont * PA * 16851
www.Neo-Terra.org * 814-234-0836 * NeoTerraExpts@aol.com




Principle 1: Feed the Soilhe triangle closes on itself and consists of three phases: you feed the soill,
the soil feeds the plants, and the plants feed you.

Principle 2: CeateComplexEcologiesEcosystems Takekale, formerly high in folic acid but now less

so, even though ghpresence of folic acid in the soil has not declined. What has changed is the condition
of the soil, and the complex ecology around the root hairs. This4®imiogy has apparently become
impaired so that kale does not absorb folic acid as it formedly di

Principle 3: rserveNature:Do n hbot theMessenger

Example 1You find hordes of aphids on your lettuce. You run to the garage and get your sprayer and
douse your plants witaninsecticidalkoap. Sure, that will do the tridgkfor a week ora. You will find
yourself doing it again, and again, and again. Why? Two reaSwsts.you are not correcting the
underlying cause of the imbalance: aphids love watery leaves feeriahiautrogen diet caused by
overfertilizing. Secondprganic insectidals wipe out beneficials such as ladybug larva almost as easily
as their chemical cousins. Beneficials need a little time to respond to the outbreak. LESSON: Attract
beneficials to your garden and they will do the work. Eliot Coleman has no aphidsletiudue pnts,

even in his greenhouses! Wwpped usingnsecticidal soap severgkars ago. The very next yase

sawour first ladybug larvd on our roses and other places in the gardennd\ehave many fewer

aphids on our roses, domestic or wilinother imbalance: drought stress. One dry fall we had aphids
on our asparagus ferhghousands. But these attracted lady beetles and larva in profastthese
beneficials soon took care of the problem.

Example 21 had irises that were healthyr fgears until | let them become overcrowded. One spring they
told me theydd had enough. The big three took wu
root borers. | spent several days in the late summer pulling up sick plants, stialdmpwn holes to

kill the big fat borers, cutting off the rotten pieces, bleaching my hand pruner after every cut, and

dusting the tubers with a sulfur fungicid®e have never totally gotten rid of these invadegnee then.

LESSON: There is no cure, @gic or otherwise, for poor cultural practices! (However, in an

emergency, try grub nematodes.)

Example 3For three years in a row we had gray aphids on our top corn leaves and tasselsadset

a mess as their sticky exudate preedpiollen from fdling down on the corn silk. But damage became
successively less each year, as the lady bug and beetle populat@ne bstablished in the garden and
able to respond in numbers sufficient to contain the problem. LESSON: Unless you have aphids, you
will not attract lady bugs, so adopting a policy of zero tolerance will not help you. After all, if the
supermarket shelves were empty, would you bother going there to buy groceries?

By the waywe have learned a tremendous amount from seed cat@agfavortes are Fedco,
Pinetree, Peaceful Valley Farm and Garden Supply, and Bountiful Gaatlemsg others:

1. Fedca Top notch foiseeds foweggies herbs and flowers; amendments; cover crop seeds; tools;
potatoes. Many organic selections. Trees are in aaepzatalog. Write Fedco Seeds, PO Box 520,
Waterville, MI 049030520.Low prices. A producers cooperativenatw.fedcoseeds.com
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2. Pinetree Garden SeedsBox 300, New Gloucester, ME 04260 (207)-32®0. Great gggies,
nice selection of flower seeds. Reasonable prices.

3. Bountiful Gardens. Source of quality organic and biointensively produced séei@smation At
18001 Shafer Ranch Road, Willits, CA 95486P6. Website atvww.bountifulgardens.org

4. Territorial Seed Company. PO Box 157, Cottage Grove, OR 97424. Chock full of practical
cultural information! Their website isww.territorialseed.com

5. Gardens Alive. For smallquantities suitable for the backyard gardener of organic amendments,
beneficial pest/insect controls. 5100 Schenley Place, Lawrenceburg, IN 47025.
www.gardensalive.com

6. Peaceful Valley Farm and Gaden Supply (www.groworganic.comn). This is an incredible source
of supplies fothe organic farmer and largeale organic gardenerrigation supplies, season

extenders, cover crommpduand /ibmomovwslea Mmad n( «clait @k c
Acover crop seedso and click on Acover crop s
tools, and a whole |Iine of fAnatur al pest mana
barriers, nsecticides c 1 i ck on Aproducts/ browse main catal

and click on @pestShippngfrom&A isexpehsive for beavy itemdy sortry 0 ) .
morelocal sourceskedco, Fertrellkertrell address belom Secton 1.3.).

7. Lee Valley Tools(www.leevalleytools.com For a wide selection of high quality garden tools,
check out Lee Valley Tools.

We have also learned much from various web sites. We note only a fevalgemes below.

Sustainable Farmindpttp://sunsite.unc.edu/farmingpnnection

Good Search sitérttp://www.gardenweb.com/vl/

Integrated Pest Mgmtor Vegetableshttp://www.nysaes.cornell.edu/recommends/

IPM/Organic garden sitdttp://www.ibiblio.org/rge/index.htm

ASt at e o fOrganic Earning Systens Research at Land Grant Institutions; 22000 1 6, a
68 page report compiled by the Organic Farming Research Foundation, PO Box 440, Santa Cruz,
CA 95061 ($5 donation) or amww.ofrf.org

1 Safety tis on food preservation at PSU Extension siti://foodsafety.cas.psu.edu/preserve.html

1 Organic Insect Disease Management publicatidritpt//www.nysaes.cornell.edu/pp/resourceqguide/

1 Ohio State web garden page: full of reference, photosyetigarden.osu.edu/

E I

1.3 QUESTION 3: WHAT CONSTITUTES ORGANIC PRACTICES ?

We 6 v e c o viang gathewmnkgpraschools of thought) We 6ve st ated the thr
principles. Whatloes all this mean in practicé?hat do we do to get things right? What do we do when
things go wrong®Ve will illustrate with examples fronour own experiencesising the biointensive

school of thought and other organic practices.

1.3.1 Principle 1 Feed the Soil
There are four steps to feeding the soil, and we cover these.below

First, you must determine the o iploediesand nutrient contenPropertiesnclude color, texture
(percentage of clay, silt, sand), structure, drainage, and depdmy soils reflect an equal influence of
clay, silt and sand, and generally make the best garderi@agowing vegetabledut different plants
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have different regueements.Soils too sandy (large particles) or too clayey (tiny particles) can be
improved by adding organic matter (compost) and growing cover crops (more on both topics below).
Improved soil will have a deeper brown color, improved structure, and dreier.b

You can assesuutrient contenthrough conducting a soil test and getting readings for your soil pH,

macro nutrients (phosphorus, potassigaicium, magnesiujyand micro nutrients (iron, copper, zinc,
manganesejoron). Land grant universitieBave soil testing laboratories, and you can get your soll

tested for a modest chardée basic soil test available from thenn Staté/ ni ver si t yés Soi
Lab (8630841) is inexpensivbutlimited. You can get more out of your soil sample by enctpa

written note asking them for the following additional inforroati% organic matter (another)$ficro-
nutrientsZinc, Fe, Mang, Coppeadditional charge); andobon (another chargeNitrogen is yet

another test and charge. Unfortunately, thermftion is usually translated into synthetic fertilizer
recommendationsand this will not help the organic gardener.

A comparable commercial tésg) servicewe usecost $63or their Basic Soil & Trace Mineral Test
Package and gives us recommendation®fganic amendments in an easy to read and understand
format. The ownes, Bob and Valerie Russareavailable to talk over the phone or via emiiis well
worth the premiumContact them throughimberleaf Soil Testing, 39648 OIld Spring Road, Mugaje
CA 92563 (909/67-7510)and athttp://www.timberleafsoiltesting.com/index.htm

You may wonder how traditional farmers deter min
marvelos bookl et on using your plants (veggies and
ATest Your Soil Wi th Plantso by Jfd®6Garde ®oesh250 Bo o

(www.bountifulgardens.orpy

Secondyou feed the soil bgorrectng mineral deficiencies indicated in your soil test replorbugh

adding amendmentsrour soil test will indicate what amendments you should add. The best way to use
rock powders and mineralstis add them gradually as you build your compost pile. They become more
thoroughly mixed with each turning. This way, these have time to break down and become available
through action of humic acids produced during composting. You can add trace elenmantsmgyhem

with sand or finished compost and spreading uniformly on top of your bed before turning under. For
small amounts of copper, dissolve in water. For boron, pour into hot water while stirring vigorously to
aid dissolving and prevent caking, espélg of highly granulated powder$hen add measured amounts

to water in a watering can and sprinkle evenly on your garden bieaserleaf sells small amounts of

trace elements at reasonable prices.

Increasingly, seed and garden catalogs are offerig@nec amendments. Fedco has a nice selection of
amendments in themain (paper) catalog, or check them outatw.fedcoseeds.contlick on

AnOrganic Growers Supplyo and t hetmenc Scroktthe on A Do w
ARock Powders and S oForlheayysreonrdspsbippingcan be expehsive so.try

local source$ for us here in Centre Countigway in Bellville, Centre Farm Supply in Centre Hall

Tait Farms in Boalsburg.

Fertrel, a PA firm offering biological plant fertilizers and soil conditioners to farmers, sells organic
amendments in larger quantities at reasonable prices. Write to them for their cata®op2 6B,
Bainbridge, PA 17502. Ph: 717/31666. Web sitewww.fertrell.com Ask who their localep is and
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arrange for pickup or drepff. Prices are lower than Fedco. For a more complete (but also more distant)
source, see Peaceful Valley Farm and Ga&igmply(www.groworganic.com

The tird andmostimportantstep we follow to feed the soil is through addanganic matteWe do

this by (1) growing cover crops; and (2) using (and making) our own convgilstappropriate

amounts bcover crops and compost, you do not require any extra bagged fertilizers, synthetic or
organic. We have tested our own compost, andnivionlyequivalent to the 40# bags of steer manure
you find at garden centers (€011-0.1) but organic, and withothe toxic materials found in some
commercial brands.

1) Growing cover cropsHere we have two choicésomposior carbonrich crops, anditrogenfixing
crops. Below we show the Bountiful Gardens Cover Crops CYiaut can finda biggerchart at
Fedco, ad a more richly detailed chartReaceful Valleymore appropriate for farmebsit still
informative. Look through their eline catalogs for the appropriate pages; unfortunately, the exact
web link changes each year.

a) For FedcoWww.fedcoseeds.com, c¢cl i ck on AOrganic Growers S
Catalogodo and |l ook in the index for fAcover cr
section.

b) For Peaceful Valleywww.groworganic.com use t he menu under AOr g:
cickonh Or ganic Seeds. 0 In the horizont al me n u
Onthatpageqyu wi |l find a downl oadwhishissgr@gdf ti tl ed

Carbonrich crops include corn and grains sashwheat, oats, barley and rixgtrogen fixing crops
include alfalfa, clover and bell beans (vicia faba). Nitrogen fixing plants take nitrogen from the air,
and with the aid of friendly bacteria, fixighto the root hairs in small nodules. These bacteria may
not be in your soil, so you add these to the seed through inoculants containing these bacteria.

In addition to providing carbon and nitrogen, cover crops keep the soil biologically active, shade so
from the baking sun, take up nutrients from deeper down, and attract beneficial insects. Buckwheat
is a great summer cover crop, which bees love. Japanese millet is another great summer cover crop,
whose seeds birds eat.
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Applications
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* Plant: Fall planting may not survive in cold climates.
" **Planting rate for GROW BIOINTENSIVE® spacings.
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Next, we show a chaftom an early Fedco catalog sh i i [

og the relative cost of nitrogen, comparin
Cover crop use versus baggathlfa mealfertilizer high in nitrogenSowing cover crops cost 20.65g
per pound of nitrogen compared to $12.78 per paimitrogen for the bagged fertilizer.

'74”/]0()05(] ft. S $275
8331 1728 $5.50; 8332 24 $10.50; 8333 10# $45.00; 8334 504 $172.50 : ;
8341-8344 White Clover, New Zealand Trifolium repens Hardy, 3:377 ﬁ:{:::‘s“ﬁ'o'roﬁ“s':‘;;‘(m‘s‘l‘;’;? For soybeans.

long-lived and self-propagating perennial with a fibrous root system which
spreadls easily oncc established. Very useful as green manure or erosion

control in steep or trafficked areas. Tolerates shade, mowing and excessive - -
moisture. Grm,lvs hest in clay to loam soils. Good bee forage. More vigorous Sy 'lnocu::hf“ Leg‘ur!r)\'es suclh ?s tt:e s, p:‘as dO\:Bf :m:‘ a"a“al make'
and, at 8, slightly taller than Dutch variety. Our most popular clover, We + | nitrogen from the air avaiiaole o ?}::s acause 9{;‘ fossH 7 o cais 9
planted Fedco Seeds 94 broceoli trials in soil that had a crop of this clover bac'?ﬁﬂ _callsd thizobacters. Rhizobacters live on the rools in a sym lotic
tumed under 3 weeks before transplanting. Decomposed clover was the only relationship to legumes. The plant rools feed the bacteria while the bacteria take
fertilizer. The broccoli was outstanding in vigor, appearance and yield. Seed molecula nitrogen from the air and convert it inlo a form that the plant can use.
at 6-14#/acre, /i#/1000 sq t. Differant legumes raquire different spacies of rhizobacters to form & successlul
8341 '2H $3.25; 8342 2# $10.00; 8343 10# $45.00; 8344 504 §172.50 relationship. Our legume seed is sold ‘raw”: It has nol been inoculated with the
~——aB851-8354 Yellow Sweet Clover Melilotus officinalis We tried to drop appropriate bacteria in & process called *rhizocoating." Because the seed maintains
* 4P biennial clover last year, but the outcry from beckeepers persuaded usto - good geimination longer than the bacleria remain viable, we prefer to sell frestf
keep it in our list. Long thick tap roots do an excellent job of breaking up inoculant each year and allow you to treat the seed at the time of planting.
subsoils and improving soil aeration. They bring up phosphorus and Use fresh inoculant each time you plant a legume even if you have planted
potassium in the process. Bees love it. Plant in spring with a nurse crop of inoculated seed in the same spot before. When you are ready lo put the soed in the
oats for weed suppression. Most of its growth will occur the following year. - ground, moisten it with water, pou the inoculantover i and mix; g‘w direct
Seed at 9-20#/acre, 1#/1000 sq ft. luﬂﬁﬂh'l and plant bofore the soed dries oul o remoisteri and mm )

8351 '/2# $2.00; 8352 24 $4.00; 8353 104 $16.00; 8354 504 $62.50
The cost of nitrogen from legume seeds

Legumes as cover crops have the great benefit of increasing the amount of nitrogen in the soil. This chart shows the cost of adding nitrogen by using cover crops.

The price per pound is based on our largest size. : i
m‘%s‘%-— 1.54
78 2

8204 Alfalla 20 325 100 5.0
8213 Bell Bean 125 0.90 145 1.16 : 1.29
8223 Field Pea 145 0.50 1712 1.19 42 : 2.38
8233 Madison Ilairy Vetch 30 2.10 110 3.67 57 1.75
8243 Soybean 50 0.60 67 1.34 A5 2.23
8304 Crimson Clover 25 245 100 4.00 61 1.64
8314 Mammoth Red Clover 13 : 2.10 1o 8.46 25 402 -
8324 Aunual White Clover 30 215 80 261 ) 1.03 97
8334 Dutch White Clover 10 345 130 13.00 27 an
8344 New Zealand White Clover 10 3.45 130 13.00 21 .
a== 8354 @== Yellow Sweet Clover 15 1.25 130 8.67 14 6.94

In addition to cost of seed, one ‘must consider the time i involved in preparing the seed bed and the loss from having the bed out of pro

e cost ot nifrogen 1n rertil GIS .
Fertilizer %N Ni5o# price/S04 Lric

8602 Alfalfa Meal 24 120 15.25 12.78

8617 Blood Meal 120 6.00 37.00 6.17

8632 ['cather Meal 9.0 4.50 21.50 6.11

8637 Fish Meal 8.0 400 32,00 8.00 ;
8702 Fertrell 3-2-3 3.0 -1.50 17.25 11.50 0.09
8707 Ocean Organics 5-4-4 5.0 2.50 32.00 12.80 0.08

¢

Fertilizers, besides being ready to use, as opposed to waiting for the cover crop to mature, make other nutricnts available to plants. But for long tem additions of
nitrogen, cover cropping is an excellent way to go.

Farmers grow cover crops in rotation with other crops. One traditional rotation scheme is corn, oats
wheat and hay (alfalfa). Corn is a heavy feeder, and follows the alfalfa, which provides nitroge’n Thé
Ieave§ stalk, cob and roots from the corn, and the stalk and roots from the wheat and oats suppi
organic matter to the soil. For backyard gardeners, a more finely detai¢ion scheme may be ’
useful, and we include our ovRotation Charbelow. )
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Planting Scheme: Rotation/Companion/Antagonist/Cover Crops

Cover Crop Main Crop Companions Antagonists
fava (bell bans) | Tomatoes, peppers basil, chives/onions, carrots, potatoes,
reduces wilts, p (follows) asparagus, parslemarigold, cabbage, kohlrab
fixes nitrogen nasturtium
Bell beans < corrf Corn peas, bush/pole beans, potatoes
(fixes nitrogen) p (follows) squa$, cucumbers
not vetch or Bush beans................. peas, corn, potatoes, ralj onions, garlic
legumes < cucumber, strawberrynarigold,
legumei may summer savory
transmit disease;]
alfalfa: plantin | Pole bean ................... corn,summer savory onions, beets,
fall, turn under 2 kohlrabi, garlic
weeks < beans
cabbage, c|dil hyssop, mint, chamomile, tomatoes, pole
kale, chard, radish oregano beans, strawberry
b
Root s: oni |beetschamomile (sparsely), beans & peas
summer savory
barl ey, |carrots. .cooooovvinnnnnn.n. tomatoes, lettuce, parsley, onion{ dill
radishes, peashives, flax
beets ..., lettuce, cabbage, onions, radishg pole beans,
potatoes
turnips ... peas
b
Greens: lettuce carrots, radish, beets, cilantro
b
no oats,barley or| Potatoes bush beans, corn, eggplaftéx, peas, squash,
peas! (scab); b marigold tomatoes, cukes,
soybeans reduce sunflowers,
scab; rye raspberries
Bell beans<corn | Corn peas, bush & pole beans, potatos
(fixes nitrogen) b squash, cucumbers
Not vetch, not | Peas bush beans, corn, radish, turnips| potatoes, onions,
legumes<legume b cucumbers garlic,glads
Broccoli, cauliflower | potatoesgelery, beets, oniordill, | strawberries,
b chamomile, sage, peppermint, | tomatoes, pole

rosemary

beans

Squash, melons
b

Corn,nasturtiums

1. Gui dance

from Jeavons,

AfHow t o

2. Plant names iinalics are herbs or flowers, ndtalics other vegetable crops
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You canfollow the sameractice &rmerdollow by sowing cover crops on your vegetable beud
then

1 turning the cover crops under, usually in the spring for fall sown rye and oats, and in summer for
spring sown buckwheat and bell bsa

1 cutting (or mowing) the green matter and adding it to your compost pile (alfalfa, clover, rye, oats);

fski mming the top inch of the green Aturf o wi:
the root mass to decompose in your beds. Rootsindnéamendous amounts of organic matter,
released when they decay.

This last is what Jeavons recommends, as it produces more compost, preserves soil structure, and
adds very active soil to your compost pile, which may be high in carbon (dead leavebrmiire
matter).

Note on inoculants.lnoculants are specific to the legume, so read the catalog carefully when
ordering. For | arge beans (vicia faba or
the powder on the seeds so it sticks. Thnanplant the seeds directly in the beds in a hexagonal
patternon@® 0 centers. For smaller seeds, thsesd i s d
with a little bit of syrup made using heated sugar and water or honey and water. Let caulxtimen
seeds. Thesnprinkle the inoculant on top and mix ifry to avoid getting the mixtur@o wet or

sticky. You canmix in a bit of sand ttielp separatthe seeds from one anotheshich eases
broadcastingWe therbroadcast the se@yenly on the lstand chop in with a steéhed garden

rake. Water immediately arkdep moist with light sprinklings during the didyyough germination

and early growth. For growing in a flat for later transplantimg make a slurry with the inoculant

and drip it ontolie sown seeds with an eye dropper directly after planting. Farmers plant such seeds
with drills, but you will get excellent results in your backyard by broadcasting and choppiing in.
planting a grass (e.g.,, oats) with a legume (e.g., vetch), preparettheas above, broadcast each,

then chop both in at the same time.

ibel

2) Making your own composiThe £cond way we add organic matter isamgingcompostthatyou
can make in your own back yarhables 1 and 2 show what yoanandcannotuse in your compst
pile. Table 3 shows the difference between bacterially and fungally dominant compost.

TABLE 1. What You CAN Use to Make Compost

Layer 1 (Browns)

Layer 2 (Greens)

Layer 3 (Manures

Layer 4 (Bacteria)

Fall leaves Weeds (before go to Cow, horseghicken | Garden soil (has goo
seed) manure (aged only!) | bacteria)

Hay, straw Trimmings from garden | Forget dried blood! |[Last year (

Corn stalks Hedge trimmings Compost starters

Paper (newsprint)

Cut grass clippings

Yogurt cheese whey

Sawdust

Veg. kitchen wastes

Biodynamic preps
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TABLE 2. What You Should NOT Use to Make Compost

Animal Matter Vegetable Matter Other

Cat and dog manure (sprea| Weeds that have gone to seed (will sprou Glossy paper (does
disease, attracts other garden next year!lCut off seed heads ovel not decompose
animals) trash can, compost stalks, leaves. easily)

Meat scraps, bones: (attracl| Diseased plants (spreadsdisease to healt| Plasticbags (do not
flies, decomposes slowly) | plants), esp. iris, tomato, bean. Put in trag decompose)
Grease and fats (does not | Tuberous plants such as wild violets, day| Plastic packing
decompose, save to make | lilies; rhizomatus grasses. Cut off tubers,| peanuts (corn starg

suet for birds in winter) and put in trash, compost leaves only. Or| ok -- test to see if
weeds, dry in hot suior several days. dissolve in water)

Dairy products: milk, cheesq Woody material (takes too long to Rubber products

butter decompose). For small twigs, build a big | (do not decompose

pile and let moulder for a year. Chop with
spading shovel for nice mulch!

Vine clippings such as ivy, Virginia creepd
(will send out new roots). Dry in hot sun!

Old bulbs (spring bulbs, onions, wild
chives)

TABLE 3. Two Kinds of Compost (% by vol or vggit)

High Nitrogen: Greens (sugars, Carbon (straw, leaves,
manures, alfalfa carbohydrates) sawdust, wood chips)
Bacterial dominated 25% 45% 30%
(vegetables)
Fungally dominated 25% 30% 45%
(shrubs, trees, cane)

Here are the steps we follow takng our compost

Step 1: Build a pile. This can be a frestanding pile shaped like a pyramid with a flattened top, or
a pile placed in a bin you have constructed out of wooden boards, bricks or concrete block. Piles
can be up to five feet wide at the basd ap to five feet high. Build repeating four layers above or
mix as you go from the four components of Table 1. A three bin system is great for handling
organic matter produced during the season (kitchen scraps and garden clipipiisga)ows two
turnings (bin 1 to 2, and then bin 2 to 3), sufficient to complete decomposition. Make the sides
between the bins removable to ease turning from one bin to theSnee. we have a lot of fall

leaves, we use a single frending pile which we turn twice a sea mixing greens (cover crops
and garden clippings) as we turn.

Step 2:Add Amendments(based on soil test). Consider adding (black) rock phosphate (P),
greensand (K), or other minerals to the pile in small amounts sprinkled lightly on top of &af lay
These compounds break down slowly, interact with humic acids formed during decomposition, and
become available to plants when finished compost is added to garden soil. They will get mixed in
Neo-Terra* P.O. Box 24 * Lemont * PA * 16851
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when you turn the piléAlternatively, add your amendmentsth® top of the garden bed when you
add compost and aerate your beds prior to planting in the spring.

Step 3: Add Moisture. Usually rainfall is sufficient to keep your pile wet. However, if conditions

are dry, take your garden hose and spray watermnetting it percolate through the pile. Your pile
should be as wet as a damp sponge. If too wet, cover with a tarp (which also acts to retain heat in a
slow pile). A porous canvas tarp or thick cloth is better than plastic tagpaus€0O, from

bacteral respiration hilds up under plastic tarps, and impedes breakd@anyas or thick cloth

tarps are expensive, so support a plaatic on branches so that air can circulate beneath.

City water often has chlorine, which kills bacteria, and your cotrtesrequires these bacteria to
break down the organic matter. If you use city water, use a garden chlorine water filter to remove
the chlorine. To compensate for chlorine, or to increase the activity of your pile, feed your bacteria
using a sugar solatnh of 1# granulated sugar per gallon of dechlorinated or rain water sprinkled on
your pileas you turn it. Be liberal.

Step 4: Monitor and Turn pile. Aerobic decomposition requires air. If air is insufficient, your pile
will smell like rotten eggs, angive off acids and alcohols that can harm your plants in the garden.
The microbes that break down material require air. If you want compost to use the same season,
turn your pile oftenTo monitor compost temperature, geurkey thermometemdburyit2 6, or
geta special longporobed compost thermometer. If too hot, you will oxidize more of your organic
matter, which you will notice as gray asiith frequent turnings and sufficiently high temperature,
your compost could beeady in two weeks! Reserverase for use in bed prep and planting mixes

for the following spring. You can run the pile cooler and more slowly but you will not be killing
seeds or pathogenseffectively.For this, a temperature of 135 degrees is required for at least three
days. A god site isvww.soilfoodweb.com

Since our pile uses a lot of leaves, we run a cooler pile, which takes longer to breakatmwnh a
year. Thus, we have a pile we are using, and a pile in formation at atignene

Elaine Ingham has conducted research on the making of compost, and a summary of her
composting profile is given in the diagram below.

Step 5: Add earthworms Earthworms love compost piles. They help break down all the organic
matter by eating jtand making tunnels which let air and water in. Generally, even in poor soil,
earthworms will find their way to your pile.
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—Turn Pile
6 1| e e S Y | R s GRSt R T A
F N_ N Al simple sugars
used up
-|< 15 min |¢
too much N
Too hot,
T add catbon | At least 3 days sbove 135 degrees F to kill
E seeds, root-feeding neraatodes, bad bacteria
M “ »
P Beneficial protozoa start
to reproduce
Tl
R e O S e o Y o e e e N
E !
I
Too Slow, add greens. Toxic raaterials (pesticides, antibiotics), I (Yood neratodes grow to
so add sugar to feed bacteria, fungi (1# sugar/l gal rain water, | xin root-feeding neraatodes
amhbient | to avoid chlorne in raunicipal water, which kills bacteria) |
I I
I I

2-3 days TIME

1 n_l. 'I-uw
From PASA talk given by Elaine Inghare, Feb. 2000 (wnw soilfoodweb cor, vy growingsolutions cora)

Step 6: Storing compost If you store under large trees, especially those with shallow roots such as
maple,placetwo layers beneath your pile (or bin arrangement): a layer of 6 millkestic

covered by a woven plastic tarp. The clear plastic acts as a vapor barrier, and the tarp acts to prevent
damage to the more easily punctured plastic. Your atmpseventmvasion of new tree roots into

your pile. Root invasion can happen between the May and July turning! If you wait until the end of
the summer, or worse, next spring, yoaynot have any usable compost left! Ideally, it is best to

let your finished composiry out and store in covered containers to prevent further oxidation and
crystallization. If this latter happens, you may notice that your compost has a granular, gritty texture
rather than a soft, loamy texture. You can still use the granular stufbdsaenendment. The gritty

material consists of minerals!

3) UsingYour CompostYou may wonder how much compost to use. This we lay out in the following
AMetricso chart. On established beds, you wi/l
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indicates how much cover crop seed to use. Also, planting density for those following Jadlvons
bed planting, and a recipe for potting mix.

Garden Metrics
Spacing Relationship

In Bed Max # In Bed Max # In Bed Max #

Spacing | Plants/100sf | Spacing Plants/100sf Spacing | Plants/100sf
20 5894 70 432 150 84
30 2507 8 0 320 180 53
40 1343 90 248 210 35
50 833 100 201 240 26
6 0 621 120 159 300 14

Compost Requirements

Amt Per 100 sq.ft. Per 125 sq. ft. Per 40 sq. ft.

10 w 8cu.ft/60 gals/ 10 cu.ft/75 gals/ 3.2 cu.ft/24 gals/

Soil 12 5gal buckets 15 5gal buckets 4.8 5gal buckets

1/ 2 0|4 cu.ft/30 gals/ 5 cu.ft/38 gals/ 1.6 cu.ft/12 gals/

Soil 6 5-gal buckets 7.5 5gal buckets 2.4 5gal buckets

Cover Crop Weights

Cover BG:amt/ | Fedco:amt/ | Amt 100 sf 125 sf | 40 sf
Crop 1000 sf | 1000 sf Chosen | wt cups

vetch 3.41bs 1lb 6.8Ibs |11loz 1.75c |1350z|4.50z
rye 8 0z 3-4 Ibs 8 Ibs 1280z |1.25¢c |160z |5.10z
oats 1250z |34lbs 8 lbs 1280z [1.25¢c |[160z |5.10z
field peas | 1.61Ibs |4 lbs 4 Ibs 640z |1c 8oz |260z
buckwheat | 26 oz 2-3 Ibs 6 lbs 9.6 0z 15¢c 120z |3.80z
fava 2.5 Ibs 300 seeds| 4 oz 0.5¢c 50z 1.6 oz
f ava 5 lbs 600 seeds| 8 oz lc 100z |3.202z

In col. 4 | doubled max. recommendation from BG or Fedco. If use mixture (e.g., oats, peas, ve
soil building mix), then cut each seadhount to 1/3. Fava beans lose weight and size as they age!

Seedling Flat Mix Recipe(fills 2.5 flats)
10.0 gallons compost 0.5 cups azomite
2.5 gallons peat/sand 0.5 cups greensand
2.5 gallons turf loam 0.5 cups fish meal or alfalfa (nitreg boost)

1 cubic yard ~ 200 gallons; 1 cubic foot ~ 7.5 gallons
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If you useyour potting mixfor transplantinglower seedlings intdarger pots, it may be helpful to

add sand, perlite or vermiculite if you will not be transplanting into a garden bed. Otherwise the
potting mix tends to become waterlogged and the plants suffer from lack of air around their roots.
This becomes more seus the more shallow the pot and the longer the plant stays in the pot.
Watering from above worsens soil compaction. If you make soil blocks for starting seedlings, try
Col emanbés dAsoil b | Thve New @rganionGrowep. ¥3@. ¥du pae finficsl o m
blockersal o hnny 6 s S#p//evewtjohrBreseedsscom55-soil-block-
makers.aspx?source=Home_SeedStart §111

Accomplished gardeners mamploy a Fourth Way to feed the sailsing dynamic aceuaulators plants
which concentrate certain nutrients in their roots, stems and l@&vesk has a list in his boglcited in
section 1.1.2 aboyeThese plants pull up minerals from the subsoil, lndomposting them, you add
these minerals to your compost, and then to your soil.

An important giestion remains: where to get the initial compost to start your garden? Bézatigh
compost piles at parks; | ands e BenrerPke; pags of cemmpest s u c
at garden supply centers; aged horse and cow manure from local farms; mushroom compost from the
mushroom research facility at PSU (1 year waiting;llslif also sewage compost at the University Area

Joint Authorityat the ed of SpringValley Road, off Shiloh Roadlheir compost has be&teared for

vegetable use, and is chéalast year it was $0.50 for a 30 gallon garbage barrel, or $6 per pickup truck
load. Best time to get: early in month. Later it is sold to commelxigkrs.

1.32 Principle 2: Create Complex Ecologies or Ecosystems

With the first principle of organic gardening, feed the soilWith the second principle, weeate
complex ecologies or ecosystethat are healthy and producti¢ow do we do thi3

FIRST, reservahesunniest part of yard for veggies and lay out your (vegetabateeg and beds
(northrsouth for summer beds, eastst axis for winter bedsJhis orientation is ot as important ifou
plant your seeds in long rowas there is conderable light between rows, but even with roivs;ould
matter if you plant understory crops as Colerdaes.

SECOND, practice companion planting in time and spdoeur Rotation Chart above, companion
planting in time (crop rotation) is shown in goin 1. Companion planting in space (what goes next to
what) is shown in column 3. For example, precadarrot crop with barley or winter rye (not rye grass
seed"to kill carrot root nematodes. Carrot nematode predators are $30 at &Alidena lot mae
expensive and less productive of organic maBargylaRateaver is especially good on cultural
practices.

Be wary of antagonistic relationshifml. 4 ofour RotationChart) Some plants dootlike to be next
to each other in time or space rotati®@ome plarsthave allelopathic propertieBor example,
wormwood repels cabbage moths, but exudes growth retardants from itfsoooisce wormwood in a
border, not in your vegetable growing aréerusalem artichoke, and all sunflowers, are allelop&th
many plants, and shouitt be planted with your vegetabkl&Vhile rye benefits a following crop of
carrots, oats planted where potatoes will go next season may induce scab in your (@sj@tciadly if
soil Ph is high) Therefore, wrap your potate in some acidic materialpeat, pine needles, comfrey
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leaves. Do not locate you garden next to or downwind frwainut treegblack, English or butternut)
The leaves, bark and roots exulilgjlonic acidWhen these leaves fall on your beds, rake or picko
prevent leaching of Juglonic acid into your soil.

A THIRD WAY to increase complexity is to integrate properly culinary and medicinal héhnley can
help or hinder your main crops, supply important additions to your pantry and your medicinarmtiest
attract beneficial insects (3rd column of rotation chart, italM& grow sixteen culinary herbs, and
thirteenmedicinal herbs (echinacea, ashwaganda, licorice, astragatesnehne, valerian, horehound,
sacred Basil,S. J o h rhr@esnintwamad adhamonhile)Wild plantsalso increase complexity by
providing shelter, pollen, and food for insects and other spatiegick dandeliongyarlic mustargdPA
bittercress and ot lramwothér paetseotitisedard.

FOURTH, attract beneficial inscts. Grow plants that feed drtherefore attract beneficialse&sand

pollen feedersove annual monarda (citronelldhe perenniainonardae s p. A Vi thene Qu e en
and oreganoBees gouts over anise hysspgnd many beneficials love caraway lslosis.

Meadowsweet has a heavenly fragrance, long bloom time, and attracts many bendfidialso

Japanese beetles, who bury themselves in the intoxicating blossoms, making them easy to pick.

We use buckwheat as a summer cover crop, which bees agiitlzds love.We also have golden
marguerite, voted by iQanicGardening magazinas the bestf 30 plants for attracting beneficials:
ladybugs prey onaphids], lacewingsgrey onaphids], hover flies [aphids in tight places], parasitic
wasps [caterpilles, s@le, stinkbugs], and tachinid flie&lso on this list werdugleweed, alyssum, dill,
sedums, yarrow, coriander, and goldeni©dyanicGardening, Jard 9 7 , ). m 2007lwenoticed
wheel bugs and assassin bugs in our yard and ghodtre firsttime. Wheel bugs prey on Japanese
beetles.

How does all this look? Conceptually, we start with our Rotati@iart. (above). We then trans|abées
concept to a mafbelow). From the napwe derive glanting scheduleone page of which we show
following the map. We can send you the complete set of planting charts if you are interested, together
with other charts such as the Garden Metrics, Rotation Scheme, etc.
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BG=Bountiful | CH=Centre Hall | F=Fedco | H=Houts | P=Pinetree | Ag-Star Bellville | Gro-Mark
Gardens | (364-1393) 717-935-7401 | 359-2725

NP: Nature’s Bellville Agway FF=Frank | U=Under- | G=Gurneys | Carl Lingle

Pantry 1-717-935-2148 ferd Farm | wood 466-6630 straw

Last Frost Date: May 9

D= days/weeks to proj. first yield vs actual yield;

First Frost Date: Oct. 1

TinF= Time in Flats(wks)/actual TinF; r = #

rows in flat i=indeterminate, d=determinate, h=hybrid, italics: order; upright: have on hand
(n)= # desired plants

ds= direct sow seeds

n= number of seeds to plant;

SUMMER Source D: sow dat | # time | date date sqft |bed#
CROP proj/ targ/act | flats | in transpl: | 1st yield | plant-

act flat | targ/act ed
onion: bng F2439EV | 65/ 3-30/ 1.0 |5-6 |5-13/ 6-28/ 10 | 3¢
onion: sets 4” | Houts 2? 3-30/ 2.5# | 6-8 7-20/ 20 | 3¢
lettuce sp Have 6-12/ | 3-30/ 04 [3-4 |5-5/ 5-28/ 20 |10
Spinach Have 43 3-30/ 3r [3-4 |52 5-26/ 5 10
Leaf beet F3034PS | 55/ 3-30/ Ir |3-4 |5-5/ 5-26/ 5 3¢
Bts:Detroit ' | F2182DD | 60/ 3-30/ 1.0 (34 [355 7-9/ 10 |3a
Bts:mangels | BG (1) 8§-12 3-30/ 0.5 3-4 |51 7-20/ 10
ct:danvers 47 | P70 75/ 3-30/ 1.25 | 4-5 | 5-10/ 7-23/ 10 |3b
ct:chantenay” | BG 70/ 3-30/ 1.6 4-5 | 5-10/ 7-23/ 20
Bulb fennel 10” | 4556ZF 3-30/ (6) |4-5 |5-10/ 3) |12
Sumo 5’ F833S0 66/ 3-30 T.75 2 4-18/ 6-18/ 20 4b
Sugar Ann 2’ | F8828SU | 58/ 3-30 1 4-10/ 13 4b
Cascadia 2.5° | P263 48/ 3-30 1 4-10/ 13 | 4b
Mammoth M | F842MM | 72 3-30 1.75 4-10/ 13 4b
Collards * BG 70 4-1/ 2r | 4-5 |6-1/ 6-10/ 20 | 5¢
Parsley 57 PW274 70/ 4-1/ 0.5 |5-6 5-12/ 6-20/ 10 4c
dill 5” ours 4-1/ 33 5 |51V 7-23 seed/ 5 4c¢,5¢
caraway 6” * | ours 4-1/ 4 7 | 5-14/ 7-2/ 10 | 4c
cilantro 57 U HCSS 4-1/ 04 5 |5-11/ 6-12/ 10 | 4c¢
Kale F3385WO | 60/ 4-1/ r=1 3-4 | 5-11/ 7-14/ (6) |10
Pr:bells F3706KN | 70/ 4-2/ n=15 | 7-8 6-1/ 7-30/ (10) | 3b
pr: hot wax | F3754HH | 68/ 4-2/ n= 7-8 | 6-1/ 7-30/ (2) |3b
Pr: jalapeno ours 4-2/ n=4 (3) |[3b
Pr: cayenne 3770CY 75 4-2/ n=4 (3) |[3b
Eggplant P154 66/ 4-2/ n=3 6-1/ 4) |7d

* flats: 22 rows x 14 cells; 23 rows x 13 cells

! Increase spacing on ¥ bed from 4” to 5”. Count out seeds for 1 flat; may have to mix EW with DRs.
* Soak in kelp overnight; if not enough chantenay, mix in danvers.
3 Potted up 5/1 n=14
4 Bleach as tomatoes and soak overnight
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For a view of how all this looks in reality, go to our website and clicBackyardMinifarming Part A
and Part B for a nice array of images covering all the topics above.

1.3.3 Principle 3: Observe Naturei D o n Shbotthe Messenger

With the first principle wdeed the soilWith the second principle wareate complex ecosystenWith
the third principle webserve nature and learn from those who have stindietiow to do this?

For startersget some good to®for observing nature yourself. Plagad guides on insects and diseases
high on your list The Audobon Society has aggbbug guideWe recommend highlyVhitney

Cranshawod0s Garden I nsects of Nor t The RetesoniGuides ( Pr i
are great for wildflowers and medicinal plants. One of the best guides for common vegetable diseases is
producedbyPenn St ate Extension: Aldentifying Diseas:eé

Springer. $10Also, several land grant universities have great disease ID webtdson your list, get
yourself agood magnifying glass for examining bugs and fungalsspp closeStamp and coin shops
have these.

Next, pay attention to what goes on in your gardementioned the incident of the aphids on our corn
tassels. We had never had this probhefore 2001Why did we get these in our yard?? My best guess

is that the prior winter | had let our turnips go to seed in our nearby winter bed, and | noticed that these
attracted grey aphids in large numbers. | did nothing about them, and it may have been too early in the
season for ladybugs and beetleshould haveouged out the plants then.

Learn from otherdaNed v e | e ar n e dve kmuvsalout wihter gahdaning from Eliot Colenian
andhe traveled to Europe to learn from oth&&0 v e | raughbyreading about the observations

and research of others. thmis regard, my favorite garden newsletter is Hortldeas published in paper or e
mail format by Greg and Pat Williams (addres®ve in sectioi.1.2.

Fourth,experiment yourselEarly in our gardeningseapades we struggledth verticillium wilt in our
tomatoes. Perhaps it was already in our soil. But pedhap®duced it through buying a siéarly Girl

from a nursery. Perhaps | wused contaminated see
plants or seeds in your garden beds, NOR GIVE YOURSDTHERS! (Unless you feel confident in

your or t he soilsdngnmactiogd)r dener 0s

| observed the performanceair sixtomato varieties. Hybrids did better; heirloosuccumbed to wilt
Borghesesuccumbedbut partially recovered. My own accidéad large cherry tomatogemained

untouched!! | sawe and usethese seed®r many yearsl experimented with two remediebe first,

resistant varieties, usually hybrids. But we wanted to grow heirlooms whose seeds we could save. | tried
J e a v o n §:plant andntarc under fakmeany b e | | beans fivicia fabao) ¢
This worked, and the incidence of verticillium wilt dropped from 75% to 25% morialdge year

By the way, fungus may ride on your tomé&nd otherseeds. Thissi probably how | transmitted wilt

to other beds, together with composttigeasedomato debris! Two remedies: (1) immerse seeds in
hot waterat 125 degrees for 230 minutes, cooling quickly; (2) soaked¥90 seconds in a diluted

bleach solution (1 béch to 9 water) and rinse. Plant immediately. Of course, discard diseased tomato
debris inthetrash.You must get your compost to 135 degrees for at least three days to kill pathogens.
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Fifth, use appropriate remedies that match the probliembservingnhature, it is important to figure out
how nature works, and to work with nature in controlling pests and disétsseshe question i§, Wh a t
to do when the bugs, bacteria, and fupggt t he better of you?o

In the early days of organic gardening, thesre few solutions. Now there are a great many. One of the
most informative charts summarizing alternatives is in the Peaceful Valley Farm and Garden Supply
catalog(www.groworganic.comCl i ck on Aomtgramliac iprestthe | eft han:
on Slhéufmi on Chart, 0 a dVWehaleex@alpebmbreonipekrf | ower ri

PEST SOLUTIONS CHART

Entire contents © Copyright 2006 . 2
Peaceful Valley Farm Supply, Inc. 5 2 )
All rights reserved. g B ; ) ‘g o %n .
OMRI=@ NOP=#4 Neither =0 9 gnw% Hﬁg"gggégw% z 3 §§§
Note: Product status % gi @éém%ig‘asgg" S BE 0% &
Bibjestfo gnange. EPEEE PRI E Ll I PL P Y
- Camlog 2 8 EREEEEE20R2EeEdE882 88k
Page < < << <mmARUU00U000VARUEEELEAOOOU
Agrimycin : 142 ® ! 0
Agroneem - 1145 ® ee o e |o @
| All Down Green Chem. Herbeide | 151
Aza-Direct 145 ® 0 0 0
Basic Copper Sulfate ' 1421 |o O u] m]
Beneficial Insects 128 a O oo
Bi-Carb Old-Fashioned Fungicides { 142 ;
Bioneem Insecticidal Repellent 145 10 oo 0 oo
Bird Control Netting . 132 . o O -
Bird Repellents & Scare Devices | 131 ' O
‘Bumout IT, - - 151
Cedar Zone _ 11451 on oo -

Admittedly, many of these solutions represent use of commercial products, and samenafyywish

to find and use simpler, less expensive approa&sewe search for alternatives, we should keep in

mind that our gardens and our larger ecosystems are dynamic. Pests and diseases come and go. We mu
be wary of adopting a policy of zero taeice against either. Eradicating all pests will deprive

beneficials of prey. Similarly for diseasasriving toredue the incidence to zero encourages adaptation

of microorganisms to our fAsolutionso and the en

We have so few weeds in our food growing area that we have little to say about their control beyond
making sure you produce clean compost (see above). Use of cover crops, mulchespadd full
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coverage with plants reduogpportunities for weeds to take up desice. Our total Hbed weeding time
throughout the growing season is probably under four hours for both of us.

Here are several referenags have on our garden shelf that have protenmost useful over the years:

* |dentifying Diseases of Vegetabldsy MacNab, Sherf and Springer, Penn State Extension publication.
Great colo pictures for many vegetables ($18)famous publication, and one to which we frequently
refer.

* Hort Ideas. | get mine in eformat, and this keeps me up to date on breatteévglopments on a
variety of gardening topics. Inexpensi$l5) ContactGreg and Pat Williams, 750 Black Li¢td.,,
Gravel Switch, KY 40328 E-mail: gwill@mis.netor visit web site:http://users.mikrotec.com/~gwill/

* Good seed catalogs and the descriptions of products they offer. In partioumafedcoseeds.com
and Peaceful Valley Farm and Garden Supphyw.groworganic.com | have learned so much from
these two seed catalogs.

* Internet search for specific problems. Here you will find extension websites from a number of state
land grant institutiongpgether with other sources. Takes time, but the information is detailed.

* Field guides.The Audobon Society has a good bug guide.rééemmend highlyVhitney
Cranshawbdés Garden Insects of North Ameriidea (Pr i
are great for wildflowers and medicinal plants

*The Organic Gardener 6s Handbook of OChidettaur al Pes
Maintaining a Healthy Garden and Yard the Edwtlendly Way,edited by Fern Marshall Bradley,

Barbara W. His, and Deborah L. Martin, Rodaldew York, 2009, 408 pp., $24.99, ISBN 978

60529677-7. Hort Ideasreviewed thé book very favorably, sayingye think the organization of the
Handbook is excellent arrdcommend it highly as a primargodtodresoure whenevepest or disease

problems arise. We have an old version and used it ext
look at this one, we expect it to be superior in all regards and worth getting.

* We have already mentioned in section 2.dbove David Deardori nd Kat hr y nbodads wo 1

What 6s Wrong With My Plant? (And How Do | Fi x |
Remedie2 009. fAJohn Jeavons really |likes this book
Thegastéefpy-st ep fl owchart method for figuring out \
descriptions ¢é in plain EnyEkmhasgehustaddedghes bookto osiro | ut i

garden library, and expect it will be very useful to usfafidw gardeners who ask us questions.

* Resource Guide for Organic Insect and Disease Management, Caldwell, Rosen, Sideman, Shelton,
and Smart. New York State Agricultural Experiment Station, 28@6v.nysaes.cornell.edu

For the conditions in our ya@t the present time, we describe below whatloze

For insect pests.Five general strategies: cultivate beneficifdandpick, sticky traps (with or without
phermones)install physical barers kaolin clay,row covers)use compounds selectively to repel
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(diatomaceous earth, Neenonkill (pyrethrin) The strategy we employ most often is picking, for which

there arelireeopportunitiesscrapingat egg stage, squasg at larvae stagendcatchingattheadult

stage (early morningftenb e st when it o0s cool er Withgbodifieldsgeides, s mo
you will be able to identify these stages, and distinguish pests from benefitiatk frequently and

learn when these insecppear! Their populations can bloom quickly and take over and devour a bush,
plant, or crop!

Here are the principal pests with which we contend:

1) Japanese beetleBheseattackraspberies,peach andgrapes. We put out a pheromone trap
downwind from tle garden, and we haipack, shaking or gently disturbing the beetle so that it goes
into its defensive mode and drops straight down into a small container of soapy water. We sprayed
with beneficial nematodes for many years, but have not for the paststweewll pressure has
declined The nematodes multiply near the surface of the soil, and feed on the grub stage of the
beetle For the population of nematodes to be sustained, there must be grubs for them to feed on.

2) Asparagus beetle spotted and strig@idking is the strategy we employat all threestages.

3) Striped or spotted Cucumber beellée rarely see many of these, but all it takes is a few to transmit
viruses that cause wilt. We have not found something that works consistently. Last Sigasomg
with Neem seemed to act asepellantto beetles, and we had a bumper crop before the plants
succumbedCommercial growers use row covers and make several plantings in succession.

4) Ordinary potato beetl@garely see). Théhreelined potato beét, also affecting tomatillggs more
common. We hangick eggs, larvae and adulisd use yellow sticky traps.

5) Leaf miner The adult fly lay eggs which hatch, and the larvae tunnel between the surfaces of the
leaves, causing damage and death of ledlesse can cause severe damage, and by the time you
notice it, significant damage may already have been done. We use handpicgagg and larvae.

We use a blue sticky trap to catch the adultBlgneficials are wasps, who are carnivoessl carry
awaylarvae This year we will try a row cover of nylon mesh procuredfabéac shop as a barrier to
the fly stage.

6) Cabbage mothdVe use dutterfly neton adultsplushandpicking of eggs and larvakhese affect
our collards, Brussels sprouts, broccafid fall planted kaleDamage can be severe if left
unchecked because the larvae prefer the emerging new leaves at the growing tip.

7) Plum curculios on plums and apples.

a) Apple curculio is brown and shiny, plum gray or dark, almost black, and ugly, wittved
snout. This bug makes the puncture damage in apples, and causes the tree to drop its fruit early!
Codling moth causes similar drop, so dropped fruit (after thinning) is a sign of pest insects in
residence. Same with peaches. The sweet smell ofsaigplesecticidal, the apples response to
insects.

b) Make a circular trap (two sergircles made from bed sheet and black plastic tubing [ABS]).
Shake tree trunk if small, hammer with a padded mallet (watch for damage to bark), at sunset to
avoid damage tbeneficials. Kill and count dead bugs. Next day, repeat. Pealsldys, so
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keep track. Spray with Pyola at end of peak. Spray agathdays later. Start in eartgid May.
Can follow same procedure for peaches, except these are théogiarg gray plim curculios.

c) Oriental fruit moth damage can be seen by a large hole on the bottom, and damage limited to the
core. The codling moth goes through the skin. We use pheromone traps for apples and peaches,
separate trap and pheromone lure for each.

d) Dimpling caused by the lygus bug (green, look like soldier bugs).

8) Grape cane girdler. This is a tiny weevil, hard to see, but leaving unmistakable daamagendrils
of new grape shoots cut and drooping dalwn, ha
for these during the sunny parts of the day. We squash them. Prune the broken ends below the
damaged cut and throw awayhe adult lays eggs in the cut portion.

For diseasesln shadyyards such as ours, fungal diseases can be con8nogeneral gategies: plant
resistant varieties, locate in sunny parts of yard and where air circulation is better, prune to promote air
circulation within the plant canopy, space plantings to promote air circulation betweenrplaitds,

crops, andgpray Sprays ca kill the fungus (fungicides containing copper or sulfur), establish a barrier
(oils, kaolin clay), improve plant health and therefore its immune system (foliar sprays including
minerals andompost tea), and populate the leaf surfaces with benefici@riza¢hereby depriving
pathogens space to take up residence (milk sprays, SereBpdg)egularly!

Here are the main diseases with which we contend:

1) Powdery mildew Our most common and troublesome disease, but mostly on ornamentals (lilacs,
peones, monarda) and a few crops (kale and collards planted in shady conditions). dtfedsave
sprayed horticultural oils and fungicides on ornamentals for years, but this past summer used a
remedy we came across in Hort Ideas. This is a spray mixturstiog®f baking soda and
traditional Palmolive green dishwashing liquild.a pressurized sprayeise 1 teaspoon of liquid
Palmolive and 2 teaspoons of baking soda to 1 gallon of water. Spray every two weeks, starting in
mid-June or at first sighting gdowdery mildew. Repeat after rain. You must keep thisAmether
prepared remedy is GreenCure, whose prime component is potassium bicarbonate (not the more
commonly known sodium bicarbonate, or baking soda). An 8 oz container should last the backyard
garcener all season. You can find more informatiohts://www.greencure.netC| i ¢k on fi Wh
t o Buy. 0 redliggootl priceratdyardiover.cofi-12-11).

2) Septoria leaf blightSee section 3.1 for tomatoéglow.

3) Leaf spot disease$hese are common, attack many plant leaves, and consist of many different
species. We keep our eyes out for diseasestant varieties. In vegetables, avoid too closely spaced
(rotational) plantings of vegetables fromthesamf ami I y. That i s, dono6t p
spot where you planted beets last year. We managed to do this before we realized the problems we
were creating for ourselves. Copper and sulfur fungicides work well, but use sparingly. You must
keep thisup, because vegetables keep puttipgew leaves.

4) Black rot of stone fruit (discussed under peaches in section 3.2)below

5) Grey mold of strawberries. Here we employ all six strategies mentioned above. In addition, use
straw as a mulch early in theasen so that as berries ripen, they rest on the straw, not the ground.
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This is why they are called strawberries. During the wet and cool summer of 2009, we lost perhaps
1/3% of our crop to grey mold. Check daily for grey mold, and put moldy berries inetste (or

bury). Thispastsummer, admittedly dryer and warmer, we sprayed with Serenade to good effect and
had almost no losses.

Sixth, keep track of your findings and creatur own Garden CalendarHere is a portion of ours, and
we can send you thentire calendar if you requasfrom us. The items left justified in column 1
represent tasks for us to do. The items in column 1 right justified, in italics¢ceuerencesve have
noticed in the gardeihnbloom times, pests first appearing, eltheentries often find their first
expression in our Garden Log sheet, which we show after the Garden Calendar @kedegxp the
Log andGardenCalendar in the front of ouBardenNotebook.

Garden Calendar 2011 Excerpt

TASKS W | Mar Apr May
Plant favas (soak and rinse, 2 days) 31 | -5
Start cool flower seedlings inside 7
Iris: spray Bordeaux mixture (Jab 7 21 3
Work compost into spring garden 7
Shear hypericum o)
D6ANnj ou 7
Korean bush cherry bloom 7
First blossom Nelson Juneber 8
Forgetmenot blooms 9----25
Takedown greenhouse frame 10-15
Skim potato bed 3 wks< plant potatoes 15
Install apple codling moth trap at bloom; 15----- 1
replace in 8 weeks
Check beds for maple root invasion @)
Check rasp for anthracnose t&ss and spray 15
w lime sulfur at green tip stage
First dandelions bloom: plant potatoe 159 27
First asparagus pops u 15
Blossoms emerging peach, cherry, pli 3----150 27
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Garden Log
Date | Activity/T ask/Observation Bed | Time | Comments
2011 # | hr/min
1/1 Took garden water meter reading:

50,295 gal. Use new filter in water ling
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PART 2. HOW DO WE APPLY THESE PRINCIPLESTO A 2 0 GARDBHENO
PLOT AS YOU MIGHT FIND AT A COMMUNITY GARDEN ORIN
YOUR OWN BACKYARD ?

Image Our six biointensive bedsinanarég®4 @6 4 bounded b yntworsidegs.er b al

I n Part 2 we outline a bB3Bigardehemeoftprfbhlowgn
school of thought, angrovidingthe contextfor developing and expanding upon the three principles of
organic gardening. We will do this through the following three ite(@3:a list of cops; (2) a map of

the plot; and (3) calculation of the cover crop ratio, an important measure of performance in the
biointensive school of thought which we have not sarfantioned.

2.1 LIST OF CROPS

The crops in the table below are merely suggestive. You vdmulbtless growdifferent crops. We have
selected a variety of crops, cold and warm weather, including cover crops. This will give you a sense of
proportion, pace requireddr each crop, together with the area you should pheydur seedflats.
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Last Frost Date: May 9
D= daysiveeksto proj. first yield vs actual yield;
r =# rows in flat; ds= direct sow seeds; n= number of seeddo plant;

Garden Crop Chart

First Frost Date: Oct. 1

TinF= Time in Flats(wks)/actual TinF;
(n)= # desired plants

33

SUMMER D: sow dat | #flats |timein | date date sqft | bed
CROPS proj/ | targ/act flat transpl: 1st yield | planted | #
act targ/act
oni on: 65/ 3-30/ 0.4 5-6 5-14/ 6-28/ 4
Lettuce]|6-12/ |3-30/ 7r 3-4 5-1/ 5-28/ 16
Spinach]|67/ 3-30/ 4r 3-4 5-1/ 5-26/ 4
Beets5 0 60/ 3-30/ 6r 3-4 5-1/ 79/ 6
Carrots |75 3-30/ 6r 4-5 5-5/ 7-23/ 6
Sugar A|58/ 3-30 075 |15 4-10/ 6-10/ 8
Collards1 406 |70 3-30 0.5r |45 5-21/ 6-10/ 4
Par sl ey |70/ 3-31/ 55r |56 5-11/ 6-20/ 4
di | | 5 3-31/ 5r 5 5-11/ 7-23 4
cilantr 3-31/ 5r 5 5-16/ 6-12/ 4
Pepper s |70/ 4-2/ n=18 | 7-8 6-1/ 7-30/ 12 (12)
Tomat oe {67/ 4-26/ n=14 6 6-1/ 7-26/ 38 (8)
basil ({68 4-26/ n=20 | 6-8 6-7/ 6
Cukes:h1 206 |50/ 5-15/ n=10 | 3-4 6-12/ 7-14/ 8 (6)
Sum squa|57/ 5-15/ n=6 |34 6-12/ 7-13/ 12 (3)
Wi nter 82/ 5-15/ n=6 3-4 6-12/ 9-24/ 12 (3)
Brussel {90/ 5-18 n=10 |2-3 7-7/ 11-15/ 8 (6)
Pol e be{70/ 5-24/ ds=50 7-20/ 8
Broccol i|90 6-14/ n=12 |2-3 7-5/ 10-4/ 10 (8)
FALL CROPS
Beets 48/ 7-24/ r 3-4 8-14/ 8
Par sl ey |70/ 8-1/ 3r 7-8 9-1/ 12-1/ 4
Lettuce]|6Y 8-7/ 5r 3-4 9-1/ 9-24/ 16
Spinach]|43 8-14/ 6r 3-4 9-3/ 10-21/ 12
tat soi 45/ 8-14/ 1.5r |34 9-1/ 10-1/ 8
Kal e 15 (59 8-14/ 1r 3-4 9-8/ 12-5/ 12
Mac he 45/ 8-21/ 0.5 5 9-26/ 111 12
Garlic 17-26 | 9-15/ ds=72 7-14/ 8
SUM VEGS 4 flats 174
FALL VEG 2 flats (80)
COVER CROPS broadcast 174
SOD PILE 44 6 16
COMPOST BIN 48¢ 96 36
PATHS 26 160
TOTAL 560

* flats: 22 rows x 14 cells; 23 rows x 13 cells. Flat hold ~ 300 seeds.
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2.2 MAPS OF THE GARDEN PLOT, YEARS 1 &2

We translate the Garden Crop Chart to a garden plan in two steps: (1) a Concept Diagram; and (2) a
Garden Bed Layout. The Concept Diagram illustrates several principles we have already discussed:
rotation, cover crops, and four yeatarvals between plantings of the same crops in the same spots
(especially important for members of the tomato farmilgmatoes, peppers, potatoes, eggplant). We

use the term Asolanineso to stand for amgnber s o
areas in red.

The Concept Diagram.In the Concept Diagram imagine you divide your garden area into quadrants.
Then imagine alternating your plantings from one side to the other. Thus siprthgof Year 1, you

will plant your vegetables in tHeft-hand side. In Year 2, you will plant your vegetables in theright
hand side. Similarly, since you will be using cover crops to improve your soil, you plant these in the
right-hand side in Year 1, and then in the-ledind side in year 2.

In thefall of Year 1, you clean your vegetable beds and plant cover crops for the fall and winter. You
can also plant fall vegetables in one of the right quadrants, that area having been improved by your
spring planting of cover crops.

Notice how tomatoes rotatlerough each of the four quadrants. This leaves four years before returning
tomatoes (and other solanines) to the upper left quadrant. We do similarly for fall vegetables, to avoid
buildup of diseases and insect pests from planting the same vegetabéesamehspots.

The Garden Bed Layout.In the second step, we translate this Concept Diagram into a bed layout for a
small garden plot, of the sort you might find at Tudek Community Gardens, or your own backyard. With
these principles, you can adapt tlus/our own requirements. Following biointensive practices, we lay

out permanent beds and paths. Arrange your beds along ssnatthaxis. This way, the sun shines on

both long sides of the bed as it moves from east to west.

| n our e x p e rpatkeisabeut theanosn@rrow that ean be easily navigated by individuals,
especially with a wheelbarrow. This leaves the width of the beds at 4 feet. Since many gardeners like
growing tomatoes (and peppers, potatoes and eggplant), we have highlightexdyétable family in

red, because it is important to keep at least four years between plantings of members of this family in the
same spot. This prohibition extends to all members of the same family, as these share the same diseases
In the first map, wéave shown four years between plantings of tomatoes in the same spot.

In our opinion, backyard gardeners plant too many tomatoes. You are not going tesodfisedht in

tomatoes and keep the required spacing between successive plantings of tonwtmesembers of

the tomato family in a small 206 x 3006 garden p
individuals suffer digestive distress when eating too many tomatoes. Finalgtoesare prone to a

number of diseases, especiallp@al diseases exacerbated by the humid conditions during northeastern
summers. It is important, therefore, to give your tomato plants plenty of room to promote air circulation.

The compost bin has three compartments, with removable dividers betweentotenpa This allows
two turnings from start to finish. As you transfer organic matter from the first to the second
compartment, this frees up the first compartment for a fresh batch of organic matter.
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The area | abel ed fs o dthebedwheie yousKineyouw coveocrop threaftep or t i
cutting your cover crops to the ground for the last time. You will cut your sod into squares and stack
these on your sod pile. As a practical matter, you may want to buikideed enclosure (with slagsd

openings to promote air circulation) to keep the sod from spilling onto the paths as the organic matter
composts. When done, you will have an incredible soil useful as an ingredient in your potting mix, as an
addition to your compost pile to inoculaieganic matter, or to turn back onto your beds.

Skimming turf applies to overwintering cover crops, such as rye and vetch, and spring cover crops. You

can get 24 cuttings from your cover crops, a cuttingtaked6 f r om t he ground, th
into390 | engths, and mixed i mmediately into your

you have | ots of brown material, as the Ahoto ¢
faster, due to t he . dyomwarténslthdcutgngs lose their aolgreyou amo nt e

losing the nitrogen content.

Consider a fence around the perimeter of your garden to keep out small animals. If you have deer, we
have found a high wire stroun(gusfirnogn d osntgaerrd grod e7s
stake) works well if you also hang yellow ribbons from the wire, affixed, for example, wilasiicbn

wooden springoaded clothes pins (Wlart). This arrangement is far cheaper than deer fencing. Keep

at | esasinsidgp&rimeter path between the fence and the garden beds.

Neo-Terra* P.O. Box 24 * Lemont * PA * 16851
www.Neo-Terra.org * 814-234-0836 * NeoTerraExpts@aol.com




CONCEPT DIAGRAM FOR BED LAYOUT & CROP ROTATION

Y1l

Y2

Y3

Y4

Spring

Cover Crops
5/7-7/31
9/1-11/30

ditto

Cover Crops
5/7-7/31
9/1-11/30

Cover Crops
5/7-7/31
9/1-11/30

Fall
Cover Crops
9/16-11/30 Fall
3/1-4/30 Vegs
Cover Crops
ditto 9/1-11/30
3/1-4/30
Cover Crops
Fall 9/16-11/30
Vegs 3/1-4/30
Cover Crops
9/1-11/30 ditto
3/1-4/30

Cover Crops
5/7-7/31
9/1-11/30

Cover Crops
5/7-7/31
9/1-11/30

Cover Crops

Cover Crops

9/16-11/30 9/1-11/30
3/1-4/30 3/1-4/30
ditto Fall
Vegs

Cover Crops
5/7-7/31
9/1-11/30

Cover Crops
5/7-7/31
9/1-11/30

Cover Crops Cover Crops
9/1-11/30 9/16-:11/30
3/1-4/30 3/1-4/30
Fall ditto

Vegs

Cover crop ratio: 54%. Jeavons states that 60% realizes se$ufficiency in compost.
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GARDEN B E D LAYOUT FABARGARDPEN PP@TO6 YEAR 1
SPRINQT SUMMER
| Y 289 Y|
46 20 46 2060 40 20 46 26 40
Y% Bed 3 Bed 4
COVER COVER
CROPS CROPS
10
160
Sf
VA
40 40
¥ 40 40
COVER COVER
CROPS CROPS
10
188
i
7 Bed 8 Bed 9
| Y 174 s.ft. Y| Y 174 sq.ft. Y|
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| Y 286 Y |
406 2 0 46 20 46 2 0 46 20 406
g Bed 1 Bed 2 Bed 3 Bed 4
C
COVER COVER @) FALL FALL
CROPS CROPS M VEGGIES VEGGIES
P
10 o
S
160 T
Sf
B
I
N 36
7 40 40 4 40 40
¥ 40 40 12 40 40
SOD
PILE
COVER COVER COVER COVER
CROPS CROPS CROPS CROPS
14 14
10
COV | CoVv
188 Crop | Crop
sf
Bed | Bed
7 Bed 5 Bed 6 7a 7b Bed 8 Bed 9
| Y 174q.ft. Y| Y 174sq.ft. Y|
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2.3 COVER CROP RATIO

The cover crop ratio shows the percent of total garden bed time thatowweayver crops. For total self
sufficiency in organic matter, Jeavons has determined that you should have your garden beds in cover
crops 60% of the time. In the table below, we show that we have reached 54%, close to the 60%
threshold. This figure is pof his 60630-10 rule, where the 60% refersttee proportion of yougarden

bed time incompostcrops (grains, corn); 30% in calorie crops (root crops such as potatoes, burdock,
garlic, parsnips); leaving 10% for income crops that can be soekiteff

Implicit here is the practice of total recycling of wastes, but since we flush human wastes down the
toilet, some fraction of our nutrients are lost, and must be replenished through mineral replacement.
Unless practiced carefully, biointensive minifarmoan deplete the soil much more quickly than
conventional agriculturel e a v @-8010 rule acts as an important guideline for keeping within the
bounds of sustainabilityTo check on soil fertility, you should also conduct soil tests, probably every
three years or so. We ugevw.timberleafsoiltesting.coras described earlier.

A careful study of the table below will reveal how we have integrated the use of cover crops with
vegetable crops during tleatire growing season. Gardeners following this school of thought will treat
their compost crops with as much seriousness as they treat their vegetable crops. Without good cover
crops, planted in a timely manner, you cannot have good vegetable cropshid/haans is that you

must stick to the calendar. No leaving your tomato plants in the ground in an attempt to get the last
tomato off them. Doing so stints growth and development of your compost crops. The calculations are
further detailed in the notdsllowing the table.
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CALCULATION OF COVER CROP RATIO

40

YEAR 1
Bed Total
SPRING-SUMMER 2013 FALL -SPRING 201314 sq.ft.
days
1 Solanines /Other Vegs Rye+vetch 9/1%, 11/30 =76 days 5,480
3/1A 4/30 =61 days Total days
= 137x 40 sq.ft. = 5,480 sq.ft. days
2 Solanines/Other Vegs Rye+vetch 9/1%, 11/30 =76 days 5,480
3/1A 4/30 =61 days Total days
= 137 x 40 sq.ft. = 5,480 sq.ft. days
3 Oats+vetch 5/1% 8/1 = 77 days x | Winter Vegetables 3,080
40 sq.ft. = 3,080 sq.ftdays
4 Oats+vetch 5/1% 8/1 = 77 days x | Winter Vegetables 3,080
40 sq.ft. = 3,080 sq.ft. days
5 Other Vegetables Rye+vetch 9/1% 11/30 =76 days 5,480
3/1A 4/30 =61 days Total days
= 137 x 40 sq.ft. = 5,48sq.ft. days
6 Other Vegetables Rye+vetch 9/1%, 11/30 =76 days 5,480
3/1A 4/30 =61 days Total days
= 137 x 40 sq.ft. = 5,480 sq.ft. days
7a | Other Vegetables Wheat+vetch 9/1% 11/30 =76 days 1,918
3/1A 4/30 =61 days Total
days = 137 x 14 sq.ft. = 1,918 sq.ft. days
7b | Oats+vetch 5/1%, 8/1 = 77 days x | Wheat+vetch 9/1% 11/30 =76 days 2,996
14 sq.ft. = 1,078 sq.ft. days 3/1A 4/30 =61 days Total
days = 137 x 14 sq.ft. 4,918 sq.ft. days
8 Oats+vetch 5/18, 8/1 = 77 days x | Oatst+vetch 9/1A 11/30 = 91days 12,156
40 sq.ft. = 3,080 sq.ft. days 3/1A 4/30 =61 days Total days
=152 x 40 sq.ft. = 6,080 sq.ft. days
9 Oats+vetch 5/1%, 8/1 = 77 days x | Oat 9/1A 11/30 = 91days Total days 6,720
40 sq.ft. = 3,080 sq.ft. days = 91 x 40 sq.ft. = 3,640 sq.ft. days
Cover crop sq.ft. days| 51,870
Cover crop ratio (see notes below| 54%
Notes:

1) Maximum cover crop days all days except those from Dec. 1 through Feb 28, or 274 days.

Maximum possible planted sq.ft. = sum of sq.ft. of all beds = 348 sq.ft. Therefore, maximum sq.ft.

days = 274 x 348 = 95,352 sq.ft. days. Therefore, cover crop ratio = 51,870/95,352ct054%0

Jeavonso

2) If you want to plant fall vegetable crops (lettuce, spinach, tatsoi, garlic, etc.) as shown on the Garden
Crop Chart (totaling 88q.ft.)then you plant oats and vetch as cover crops from 5/7 to 8/1 in the two
sectons shown in beds 4 and 5. This will improve the soil and add fertility and organic matter. You
want to leave B weeks after cutting and skimming your cover crops to give time for the roots to

6 0%

cover

crop ratio.
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break down in the soil. Then, you can add minerals or conppiostto planting. Your first
scheduled date for transplanting 448 for beets.

You plant your fall cover crops in all the be
ASod Pile. o This takes di s cingdovenceopdeadardeepi ng
inoculant (for the vetch) on hand. The discipline requires pulling up plamaswaiting until you

get the last bean or tomato, for example, and recognizing that cover crops are as important as your
main vegetable crops.

The reaon why you must stick to the calendar is that unless you plant cover crops early enough,
they will not germinate and get established before winter. For oats and vetch, plant during
September, as oats winter kill, and must therefore get in all their gbafdhe winter cold kills

them. For rye and vetch (or wheat and vetch), you have a bit moré tinté mid October. Rye,

wheat and vetch survive the winter and do their main growing the following spring. On wheat, use a
winter wheat. You can get orgamige and wheat berries at your local natural health food store (e.g.,
Natures Pantry in State College, PA).
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PART 3. ORGANIC PRACTICES APPLIED TO INDIVIDUAL CROPS: FOUR
CASE STUDIES

Keeping in mind the biointensivaehool of thoughtthethree principle®f organic gardening, and our
overview oforganic practices, we now examiokganic gardening through slices taken vidhr

individual crops: tomatoes, peaches, grapes, and @éasiave selected these four because these have
been the mostrpblematic for usThere is a lot more that can be said about thesecfopsthan we

mention hereOurf avor i te bible for i nformation on veget
Organic Method Primddpdate (reference in section 1.1.2 abov@n fruit trees, there are whole books
written on pruning. Our purpose here is not to show you how to grow each of these four crops, but rather
to illustrate how the principledescribed above apply to these four crops.

3.1 TOMATOES

ARG Y

' L

Image Our tomatoes in cages across from basil, a companion plant

Here isour abbreviated sequence for growing tomatateigvolves an integration of all three principles
of organic gardening improving the soil, developing a complex ecstgyn, and observing nature.

1) Inyear 1, ve tesédthe soil and adedamendments.
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2) In the fallof year 1 we grewrye with oats as cover crops to add organic matter and nitrogéme In
spring of year 2, both cover crops come back and produce lots afagemic matter, which we cut
at81 20 from the ground and mix into our open c¢

3) If we know we are facing verticillium wilt, we would plant oats in the fall of year 1. In the spring of
year 2 we rake off the dead oadsd direct seelell beans to add nitrogen, but also to help control
verticillium wilt fungus, which is in our soil, and devastates tomatoes.

4) On April 26, we start our tomatseedsndoors in our own potting mix, soaking our own saved seeds
in a bleach solutiojust priorto planting to kill fungus which may be riding tmeseeds (1 part
bleach to 9 parts water for 90 seconds and rifsivg plant immediately after this rinse.

5) Around midMay we pot up our tomatoes and put them in our outdoor greenhousedtiergesed
to the brighter light, and weather variation.

6) We have already started basil, a companion plant for tomatae®rs at the same time

7) Three weeks before otarget transplant datéd June Iwe cut back the rye and vetch to the ground,
compost the greanand skim the sod, piling up in the sod pile shown on the map. Cut a row across
your bed slightly wider than your spading shovel, then cut the row into squares. Getting down on
your knees (knee pads help, also a digging board if you are working ordthéogrevent soll
compaction), push the blade through the turf just below the surface, severing the roots from the top
turf. This takes some practice. Find the proper depth such that the slicing goes more easily. The roots
in the soilwill decompose intree weeksgiving your soil a wonderful tilth.

8) If you have planted oats in the fall, and bell baarthe spriing then you let the beans grow until
the June 1 planting dat®©n that day, cut the bell beans to the groundicate bean st al ks
pieces or so with shears or prunemsd turnthe pieces under when you work in compost and any
minerals indicated by your soil report. Then transplant tomatoes.

9) In the past, we have not had a problem with early b(ggytoria leaf blight)in the summeof 2009
wedid, and it was serious, due to the wet and cool conditiongdftytomato blight, a mulch is a
good ideaThree kinds by effectotal blockingi plastic; compact blockingy chipped bark; loose
blockingi straw,chopped perennial stalkfn previous seasokVe prefer the third mulch and do
not use plastic, which is usually a petroleum prodaddtd mulch immediately after planting. If
plastic, the plastic must be in place, and you plant into the plakdonger you wait, the greater
your chance of developing blightvhich is spread by rainwater or your own watering splashing on
the soil, and carrying fungal spores to the plant, lowest leaves first

10)Our mulchusually stave off blight for long enough that we get decent productibith timely
application of mulch, we get minimal to no early tomato blight

11)Stake or cage plants before they grow too much. Cagéestbecause you avoid continued tying
of the growing plant to the stake. Air circulation is also betftke threepronged cges you
normally find at garden centers are next to useless because they are too small. biald decent
cagesoutofhi ghway reinforci ng wiutruegalartized, so it it r i d
wire fencing, or other fencing with holesd@renogh to get your hand with prunigrand large
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tomatoes out! Build the cages so they endapewhatesstharR 6 i n .diJaemeevtoenrs 6 S p
for tomatoes is 26 for indeterminates, which
circulaton, particularly in our shady, wooded and humid northeast climate.

12)If plants acquire diseases, do not compost in a pile you return to your garden. Compost separately
and return compost to trees or s lyaudomatcomgosty t o
separately, put in your garbage and throw out. Another alternatioput diseased debris in a large
clear or blaclkplastic yard bag foa week or sand leave out in the sun, turnidgily. This will kill
pathogens temperatures get th35 degrees.Fhen add to your compost pikevoid packing the
bag too full, as this will lead to stdptimal temperatures.

135 Tomat oes can be put up in several ways: freez
all at different times. Ourfavort e fAval ue addedo ,andfordhiseveé haves dr i €
found the Italian Borghese patrticularly suitable for tiNe dry at 115 F to prevent destruction of
enzymes.

14)During the wet summer of 2009 gardeners in the northeast were hit withethenteato blight
(phytopthera infestans), the same blight that causekiishgootato famine. This is a totally different
blight than early tomato blight, and caught everyone by surprise. Normal fungicides do not work
(e.g., copper, sulfur). Learn to regoze this fungus. Land grant universities and seed companies are
working on resistant varieties, but in the meantime, we have found that Serenade works as a
preventative prior to outbreak, and to forestall spreading once your vines are attacked. $eenade
example of a recent class of preparations that cover the plant leaves and fruit with friendly bacteria,
denying spots where the pathogenic fungus can take up residence and spread. It should be apparent
that complete coverage is important, and regeeteerage if it rains.

15)We have never had a problem with insect pests on tomatoes, or peppers or potatoes for that matter.
We have built a good ecosystem, and good soil. We get a few potato beetles, and the reason for
few is that we scrape off the egign the leaves, and if we miss those,squaslthe larvae. You
have two chances before the beetles hatch, so be observant, learn what each stage looks like, and
take care of them early. Haipicking does wonder&ggplant is another matter. The dominpest
is flea beetles, which are hard to control, let alone eradicate. Flea beetles make lace of the leaves. We
do not bother, therefore, with eggplant. For the few we might eat during the season we get at a
f ar me r 6 Barentleetickllg, tve are makingcreasing use of row covers to keep pests off. We
have reduced infestations of leaf miners (the larva stage of a small fly) on beets and chard by using
row cover material on them as soon as we plant. Through this simple technique, we have reduced
scrapingof eggs and squishing of larvae to (almost) zer@013 we will be extending the use of
row coversagainst cucumber beetles on cukes and melons, and against cabbage Brosisels
and collardswhich were particularly bothersome during 2012.

16)Finallyy, when saving tomato seeds, fungal spores
Before planting seed in the spring, soak the seed for 90 seconds in a 1:9 household bleach to water
solution. Rinse, plant. We have found this procedure worksther seeds on whose plants you
notice fungal infections, stem rot, etc. We rid our caraway crop of stem inféiding to loss of
entireplans this way.
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3.2 PEACHES

Image One of our new Contender peashia its 3 year.

Tree fruit can challenge organic backyard growers in many ways. The rewards of frefsbrfroir

own trees have been sufficient for us to take on the challenge. Peaches rank as our favoriteltree fruit.
our first two attempts atetting up an orchard, Tania and | killed two sets of fruit trees for a total of 14
trees, at which point we gave up. This was in 1994. In 2004 we removed the last survivor of that initial
attempt, a sour cherry that had never done Wéllat little fruitit produced also suffered froblack rot.

The tree as a whole suffered from powdery mildew. Trees that get a poor start rarely recover.

1) First, prepare the soil properly. Soils inour own Nittany \alley tend to be heavy and poorly
drained. Such soils adeath to fruit trees, and they will most likely die within the first year as ours
did. We remedied our soil limitations by adding sand, amendments, and lots of compost. However,
the most important thing to do is to dig a wedhined bed or trench that dra downhill. Keep this
bed in cover cropprior to and during the first year or two of growatsand barleywork well, and
allow two crops per season, one in the sp(lmayley) planted say in midlay; the second in early
SeptemberBoth keepthe soilbiologically active and full of organic matter and microorganisms.
Barley and oats ar@mong the cover cropbat addhe highest amounts of organic matter per unit
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area.ln later years, fork in compost with required mineral amendments as determinear Ispiyo
test being careful not to disturb the roots too much

Second, develop a complex ecosysteRollination requires bees, so include plants in your garden
that attract bees. These can be flowers such as monarda, culinary and medicinal herlesyriyints,
and easy to grow frulbearing shrubs such as Nanking cherry, wild rosesketd.in later flowering
perennials so you can feed pollinators throughout the season.

Third, observe nature at work. Inspect your tree and laten, fruit for signs of gst damage and
diseases. Track pests so you know what they are and when they emerge. Select appropriate
measures. Timing is critical for effective control of pests:

a) Pheromone trapspecific to the two major insect pests of peaches: oriental fruit moth and
codling fruit moth. Peaceful Valley Farm Supply Isashtraps.lt is better to install these traps
downwind from your target fruit tree to avoid attracting the pest to the tree, but you may have no
alternativesinstall 1-2 weeks prior to bud break. Kegpck in the early years when bud break
occurs for you.April 15-27 for us]

b) Predatory wasps'wo parasitic wasps are quite useful: (1)h&conid wasp macrocentrus
ang/livorus; and (2)Trichogramma minutuniGardens Alive sellthis). These waspgo ater the
larvae, and weused toset these out just before rddiay.

c) Some individuals use organic sprdyasingle spray of rotenone or ryania near end of Any.
organicfarmer friend of ours usgsheromoneraps and sprays with Bt.

d) A few years ago | nated tiny yellow insect casings underneath our collard leaves. | took them
into the Entomology Lab at Penn State. Gwelsat they were: braconid waspdind several
clusters of these on the undersideswfcollard leaves, but not underneath other veggi plant
collards every year, and they are2® 6 f r o mWethave since seo@ed.buying parasitic
wasps.

Beforewe adopted these practices, we got wormy peaches. Since 2001, we havegsistntly
pretty nice looking peaches. Last year, angaryear for peaches, we froze 13 quarts of peaches with
a little lemon juice and maple syri¥e have also canned a few quarts, made jam, and dried them.

One of the diseases that plagues peaches (and plums and cherries, two other stone fruits) is brown
rot. For years we didndét bother to control fo
during the wet and cool summer of 2009 it got out of hand and we lost significant amounts of fruit.
This wet summer also saw late blight of tom&or good descriptiogof brown rot,diagnoses, and
general treatmentee http://www.nysaes.cornell.edu/pp/extension/tfabp/brstone. srohl
http://www.caf.wvu.edu/kearneysville/disease_month/brownrot98.HBrdwn rot of stone fruit

requires dedicated control. Here is what we tried during the 2010 season, which worked well:

a) Brown rot spores can ewinter on the tree, especially in the buds and twig ends. If you are just
starting your disease control strategy, spray in the late winter with a fungicide before bud break.
Try a copper or a sulfur fungicide.

b) Spray once during the blossom stage. Wadothisparticularly necessary for plums and
cherries. This spraying and the previous winter spraying also controls powdery mildew.

c) You can continue once the fruit starts to ripen up with additional sprays of copper or sulfur.
Another approach is to spragneficial bacteria on the fruit. This is the remedy used by some
organic growers to control late tomato blight. We used Serenade in late July and early August to
good effect. On a Mother Earth News websit808), gardener Barbara Pleasant reported on

Neo-Terra* P.O. Box 24 * Lemont * PA * 16851
www.Neo-Terra.org * 814-234-0836 * NeoTerraExpts@aol.com



http://www.nysaes.cornell.edu/pp/extension/tfabp/brstone.shtml
http://www.caf.wvu.edu/kearneysville/disease_month/brownrot98.html

a7

her success using a milk spray to control brown rot on her grapes and plums. Usingealthand
compression sprayer she applied a spray using the following recipe:

- onehalf cup organic lowfat milk

- 1 quart warm water

- 3 drops dishwshing liquid (to help the mixture stick)

This remedy may also work in the same way as Serénbygeovering the fruit and twigs with
beneficial bacteria which prevents pathogenic bacteria from taking up resiBegaming in
earlyJuly, she sprayed ¢plants five times at twaveek intervals, in the mornings, covering the
fruits and foliage until the spray mixture dripped to the ground. She stopped spraying when the
fruits began to ripen, to avoid milk residue on the frditge results? Less than 10
percentdisease incidence drerplums, and less than 30 percemthergrapes both huge
improvements over past seasons

6) A primer on pruning of peaches.Most fruit trees require two types of pruning to shape the tree and
enhance fruit production. In whillows, we provide a brief primeFor a good reference, see Stella
Otto, The Backyard Orchardisf, 99 3. #AHi ghly recommended by the
newsl etter as the O6finest single source of fr
a) When thetree is in its first and second year, the goal is to build a scaffildse 35 main
branches coming off the trunk. These should go in different directions, anfilbe 4s e par at e
each other up and down the trunk. Having main scaffold branchessaintieeheight creates a lot
of weight at one point of the trunk and increases the chance of damage should a scaffold branch
break. Scaffold branches should be trained between 60 and 90 degrees from vertical to achieve
an open center. An open center for stémit allows for good air circulation and sunlight, which
helps to control diseases and promote good fruit development.

b) There are two kinds of prunirigmaintenance pruningdone every year arabrrective
pruning. For peaches,lbssoms and fruit set oomion new wood from last year, so the aim of
pruning is to provide a good supply of new wood while maintaining a compact bowl shape. All
pruning is done early to mid season to give cuts time to Waalise asharp Japanes®uning
saw formedium size cutand(aFelcg bypass pruner for small cuts.

c) Annualmaintenance pruningis of two types early pruning and summer or fjpuning. One
does early pruningn the spring between bloom and 2 weeks past petaHate you remove
dead branches, vertical bdes, crossing branches, or branches growing toward the center.
Prune to a lateraDne does summer tip pruning during the second half of July as the fruit is
ripening (adjust for your climate). Hereypu nch back 206 of na&amewgr owt
growth. Prune to an outward pointirgg horizontal branch. Prune off vertically growing new
branches. Ofourse, if new growth is short, do not pinch off. The idea here is to encourage
formation ofreplacemenbuds (and subsequent branches next season)imbenier to the tree.
Otherwise, the tree gets wider dedgier,and the fruit and weight load gets farther from the
trunk, causing branches to droop and break.

d) Older trees, or trees that have not been pruned in several years, mayo@ueatve pruning,
which | would do right after you have done your early prufiangheyear. With the dead,
vertical, crossing, and centpointing branches out of the way, you can see more clearly what
has to be donét this point, you can consider heading backyalir main branches2 6 t o a
fork.
i) There is a rule that is sometimes used when heading back: head back to a small branch no

smaller than 1/3 the diameter of the larger branch you will be removing. The aim here is to
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avoid leaving a small branch stickingt from the end of a large main bran¥lou can apply
this same rule to your annual maintenance pruning cuts, too.
i) Check on the number gtaffold branches; you may have too many.

3.3 GRAPES

Image Concord grape chter (left) from our grape vines on trellis (right) protected behind deer
fencing

Here we focus only on the easy¢grow Concord grapes, common in the northeast. Wine grapes are
outside of our experience. Three different varieties of Concords wimtéhe property, and we
gradually learned how to prune and care for them. Belofouaes on the combination ofeating a
complex ecosystemandobserving nature at workto fight diseases and pestar more information on
grapes and other frditearingshrubs, see Stella Ottdhe Backyard Berry Book995.

1) Theprominent diseaseof grapes is black rot. It can race through your vines, and untreated it gets
worse year by year as the blackened grapes fall to the ground and contaminate the soil and air the
next year. Timing in application of organic sprays is criti¢é spray Bordeaux mix 10 days
before, after bloom, and again in early June. For our garden, the target dates for the three sprayings
are: May 28 June 313, and June 23 You must keep goorkcords to catch the bloom time, as the
grape flowers are so inconspicuous they are easy to overlook. One year | sioiraygdlossom
time, and damaged so many of them that we had our worst harvedne2@d4, wehad one of our
best harvests ever, gj@te the wet, cool weathdrattribute this to timingCheck your grapes
regularly throughout the season, and remove any diseased or damaged grapes as soon as you spot

Neo-Terra* P.O. Box 24 * Lemont * PA * 16851
www.Neo-Terra.org * 814-234-0836 * NeoTerraExpts@aol.com




