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A fruit orchard can be a part of every diversified farm and homestead. Our 
primary role as orchardists  is  to build system health. Understory management 
that embraces forest edge ecology is critical when it comes to getting a leg up on 
fruit tree diseases. Equally telling is the nutrient density—and flavor!—of the 
apples we then harvest for our families and communities. Come learn about 
fungal allies, root relationships, and the biodiversity that makes good fruit 
possible no matter what your level of experience.

The Big Picture
What changes when we emphasize health?

Plant metabolism pathways
• Photosynthesis efficiency
• Nitrogen utilization (complete proteins)
• Secondary plant metabolites

Any tree “knows” where it wants to grow.

Nutrient density in the fruit = Life density in the soil.

Lessons Applied
Our ultimate goal is an “orchard system” which requires minimal inputs to produce good fruit.

Forest Edge Ecology
Woodsy plants and fungal dominance

Emulating the ways of Nature
Fungal foods

Dynamic accumulators
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Investing in mycorrhizae at planting time
Strip tilling to allow more decomposing tree roots in the vicinity
Mycorrhizae: www.bio-organics.com 
Asking permission to use “Ent soil”
Hugelkulture and biochar

Fungal duff management
Mineralization and humification
Ramial chipped wood (including the tree’s own prunings)

A bale of hay, bumble queens, and clean sheetrock scraps
Visible mushrooms are a sign of success!

Orchard compost
Well-aged, unturned, piled on forest edge
40:1 carbon to nitrogen ration

Soil condiments: azomite, kelp, rock dusts

Making green hay
“Mowing is a technique among many used by orchardists to ripen mineral humus to the 
   benefit of an extreme diversity of fungi.”

Root timing and understory carbon concentration

Spotlight on biological equipment: www.scythesupply.com 

Biodiversity
Insect accumulators

The red clover – fungal dominance connection
Beneficial insects work cumulatively

Nutrient Density of the fruit
Biology trumps chemistry
Levels of minerals in our food has fallen by as much as 76% in past 50 years

Antioxidant levels average 3x higher with holistic methods

Deep Nutrition
Zooming in on the leaf surface

Green tonics
Fish hydrolysate is very different from fish emulsion

Garlic absorption
Seaweed extract in every tank mix

Management Issues Affecting Orchard Health
Good air flow throughout branch structure
Regional varieties

Ramial Wood Chip Primer
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There are white rots and there are brown rots related to decomposition. The first support 
a deciduous environment; the latter deal with high tannin content and thereby define the 
evergreen forest. Let’s talk about ramial wood chips as the main course for feeding 
mycorrhizal and saprophytic fungi in an orchard food web that in turn supports our trees.

Defining Ramial Wood
• Consists of twig wood less than 7 centimeters in diameter—being not much more 

than 2½ inches around at the large end of the branch 
• Species for chipping should mostly be deciduous, as here lays the soluble lignin 

advantage use by white rots to produce humic and fulvic acids
• Coarse pieces are preferable, including the prunings from fruit trees.

Understanding Ramial Nuance
The proportion of essential twig nutrients in wood chips increases as average branch 

diameter decreases. Nitrogen, phosphorus, potassium, calcium, and magnesium are 
found in the green cambium where leaf photosynthesis production and root nutrition 
come together to make a tree . . . which we in turn can redirect to build ideal soil in our 
own orchards to make fruit trees.

Size of the branches being chipped matters yet again when we consider the 
immediate impact on soil life. The carbon-to-nitrogen ratios in ramial-diameter wood 
averages 30:1, going no higher than 170:1 as we consider the larger end of the 
recommended branch. These ratios rise dramatically in stem wood, running 400:1 to as 
much as 750:1, thereby creating that soil dynamic where nitrogen becomes unavailable 
to the plant until such “log mulch” has significantly been broken down.

Soil fungi are adept at creating humus from a lignin source. Soil that has been built 
from the top down through fungal action undergoes humic stabilization—such soil has 
staying power and maximized nutrient recycling. Fruit trees belong in such soil. Ongoing 
soil health results from soil structure being managed by soil organisms. Fungal hyphae 
physically bind soil particles together, creating stable aggregates that help increase 
water infiltration and the soil’s water-holding capacity. This accumulation of acid-rich 
organic matter as humus results from the decomposition of ramial wood chips.

Decomposing fungi can be classified into two subgroups. The white rots use 
enzymatic chemistry on lignin-rich hardwood to produce fulvic and humic. The brown 
rots transform softwood cellulose to produce polyphenols and allopathic compounds 
specifically relied upon by evergreen species to suppress deciduous species.

Practical Applications of Ramial Wood Chips
• A mixed chipping containing no more than 20 percent softwood will favor white 

rots and thus can be spread freshly chipped.
• Steer away from solely softwood wood chips for orchard purpose. That said, 

aging a homogenous pile for a year overturns the allopathic impact of brown rots. 
Mix with mature compost to create rich woodsy mulch for berry plantings.

• Diversity is always good. Dump ramial wood chips thickly in piles on different 
sides of bearing trees over the years. Young trees can be ring mulched.

• Leaves in full green make for higher nitrogen content. “Summer chips” heat up 
beyond the desired fungal influence. This is fine for the initial phase of 
composting but not something to apply directly as orchard mulch.
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Diversity Cannot Be Overplayed
Perennial Genus Common name Family Ecosystem Niche
Achillea millefolium Yarrow Aster beneficials, medicine
Allium tuberosum Garlic Chives Onion beneficals, odor confusion
Alnus rubra Red Alder Birch N-fixer, chop’n’drop
Antennaria spp. Pussy Toes Aster beneficial accumulator
Anthriscus sylvestris Woodland Chervil Parsley beneficial accumulator
Arctium spp. Burdock Aster taproot, bumbles, medicine
Ceanothus americana New Jersey Tea Buckthorn spiders, myco accumulator
Chrysogonum virginianum Green and Gold Aster shade tolerant
Coreopsis spp. Coreopsis, Tickseed Aster beneficial accumulator
Cornus stolonifera Red Osier Dogwood Dogwood beneficials, chop’n’drop
Cryprotaenia canadensis Honewort Parsley beneficial accumulator
Echinacea purpurea Purple Coneflower Aster bumblefest, bird immunity
Eupatorium perfoliatum Boneset Aster beneficials, medicine
Euphorbia esula Leafy Spurge Spurge vole deterrent
Foeniculum vulgare Fennell Parsley beneficial accumulator
Gaillardia spp. Blanket Flower Aster beneficial accumulator
Helianthus spp. Perennial Sunflowers Aster wasps, bumblefest
Helianthus tuberosum Jerusalem Artichoke Aster late bloom, people food
Inula helenium Elecampane Aster bumblefest, medicine
Levisticum officinale Lovage Parsley beneficials, taproot
Lupinus spp. Lupine Pea N-fixer, bumblefest
Melissa officnalis Lemon Balm Mint beneficials, winter haven
Monarda spp. Bee Balm Mint bumblefest, tea herb
Myrrhis odorata Sweet Cicely Parsley beneficials, taproot
Pulmonaria officinalis Lungwort Borage bumble queen casbah
Pycnanthemum spp. Mountain Mint Mint beneficial accumulator
Rheum rhabarbarum Rhubarb Knotweed beneficial accumulator, pies
Sambucus canadensis Elderberry Honeysuckle wasps, medicine
Senecio spp. Ragwort, Groundsel Aster beneficial accumulator
Solidago spp. Goldenrods Aster wasps, spiders
Spirea alba Meadowsweet Rose beneficial accumulator
Symphytum x uplandicum Russian Comfrey

   Bocking cultivars
Borage taproot, bumblefest, calcium, 

winter haven
Tanacetum parthenium Feverfew Aster beneficial accumulator
Thymus spp. Thyme Mint wasps, myco accumulator
Tussilago farfara Coltsfoot Aster spring pollinators
Viburnum trilobum Highbush Cranberry Honeysuckle beneficials, spiders 
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