
People usually notice trees from the trunk up, measuring health by what they can see: a full crown, clean

branch structure, good color. Those are important signals, but they are the end of a story that starts below

ground. In arboriculture, the soil decides whether a tree grows, stalls, or fails. I have seen mature oaks perk

up within a season after a careful soil rehabilitation, and I have watched young maples struggle for years in

compacted clay even with diligent watering. The point is simple: root environment makes or breaks tree

health.

Trees read the soil before they read the sky

Water, oxygen, minerals, and beneficial biology all flow through the soil. Roots are not straws that merely

suck water. They are living tissue that trades sugars for nutrients with fungi, senses oxygen and moisture

gradients, and avoids anaerobic pockets the way you and I avoid smoke. If the soil is tight, starved of air, or

chemically imbalanced, a tree cannot fix that from the top with more photosynthesis. It reacts by slowing

growth, shedding fine roots, and becoming more vulnerable to pests and drought. When I walk a site for a

residential tree service or a commercial property, my first tool is not a chainsaw. It is a soil probe.

Most urban and suburban trees grow in what soil scientists call disturbed soils. Construction mixed

horizons, scraped topsoil, and compacted subsoil create layers like concrete. Even lawns that look lush can

mask a hardpan three to six inches down. Roots hit that layer, turn sideways, and circle. Over years that

leads to instability, poor anchorage, and chronic deficiency symptoms. The right intervention is not more

fertilizer. It is changing how the soil breathes and drains.

Texture, structure, and the myth of “good dirt”

Two yards can sit side by side with the same rainfall and temperature, yet trees thrive on one and languish

on the other. Texture, the proportion of sand, Roanoke tree removal silt, and clay, sets the baseline for water

holding and drainage. Structure, the way soil particles aggregate, determines porosity. You can have a clay

loam that grows a magnificent beech if the structure is granular and well aggregated. You can have a sandy

soil that still drowns roots if it develops a perched water table over a compacted layer. A quick jar test at

home, or a lab analysis, tells you texture. Structure is a field feel, learned by squeezing a handful of moist

soil and watching how it crumbles.

Healthy soil structure looks like cottage cheese, not flour. You see crumbs, pore spaces, bits of organic

matter. It springs underfoot. That spring tells you roots will find oxygen and water, not a dead end. On one

municipal contract we inherited, street trees failed repeatedly along a boulevard. The planting soil met spec

on paper, but the subgrade had been compacted with a vibratory roller. We loosened the subgrade with

deep vertical mulching, blended in composted pine bark at 15 to 20 percent by volume, and installed

structural soil cells under the sidewalk to spread load while preserving pore space. The next planting held

through a 10 year cycle with only routine tree trimming service calls.

Organic matter is the quiet engine

Ask any arborist who has worked an old estate or a native woodland what the soil feels like. It is dark, friable,

and richly scented. That character comes from organic matter, usually in the 4 to 8 percent range in

temperate regions, sometimes higher in forest duff. Organic matter drives cation exchange capacity, buffers

pH, holds water, and feeds microbial life. In the built environment, I often see soils at 1 to 2 percent. At that
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level, water flashes through in a storm and drought returns just days later. Trees respond with shallow roots

that chase irrigation. Blow a summer wind across that, and leaf scorch shows up even when the irrigation

timer says the system ran.

Mulch and compost are the practical levers. Proper mulch, two to three inches of wood chips or shredded

bark, not piled against trunks, moderates temperature swings, cuts evaporative loss, and slowly adds carbon

to the root zone. Compost introduces stable organic matter and the beginnings of a better soil food web.

There is judgment involved. In fine-textured clay, too much compost can reduce structural stability and hold

excess water. In sands, it is hard to overdo organic inputs, but nitrogen tie-up can happen with fresh wood

chips if we incorporate them instead of top-dressing. The safe rule: compost blended into the top 6 to 8

inches at 10 to 20 percent by volume, then a mulch layer on top. Keep mulch pulled back 3 to 6 inches from

the trunk flare. If a “mulch volcano” already sits there, a professional tree service can correct it, expose the

root flare, and inspect for girdling roots.

Biology below ground: fungi, bacteria, and the root economy

Roots do not work alone. Mycorrhizal fungi colonize them, extending thin hyphal threads meters into the soil

to access phosphorus and micronutrients. Trees pay for that service with carbohydrates. Beneficial bacteria

cycle nitrogen, unlock minerals, and crowd out pathogens. When soils are compacted, overfertilized with

quick-release salts, or kept too wet, those relationships suffer. I have taken soil biology assays where

mycorrhizal colonization was under 5 percent on street maples in compacted medians. After air tilling,

compost additions, and reducing synthetic nitrogen, colonization often rebounds within a year.



In practice, we seed biology by protecting it. Minimize broad-spectrum fungicides in the root zone unless a

disease diagnosis justifies it. Avoid routine high-salt fertilizers. Support with compost teas only when

brewed and applied with quality control, otherwise the benefits are inconsistent. In heavy clay, I favor coarse

composted wood chips that feed fungi. In sandy soils, a mix with more composted manure or green waste

can help feed bacteria and increase moisture retention. When clients ask for a silver-bullet product, I steer

the conversation toward site conditions and routine care. Life below ground is a system, not a supplement.

pH and nutrient balance, without chasing numbers

Most trees tolerate a pH between 5.5 and 7.5, with some exceptions. Pin oaks and blueberries dislike alkaline

soil. Many maples and oaks show iron chlorosis on high pH sites, not due to a lack of iron, but because iron

becomes less available above pH 7.2. I visit newer subdivisions built on limestone-rich fill and see beautiful

homes framed by struggling oaks with yellow leaves and green veins. The reflex to apply iron chelate helps

for a season. The longer game is adjusting soil pH and improving root environment. Elemental sulfur, applied

at rates from 1 to 3 pounds per 100 square feet depending on soil texture and current pH, can nudge soils

downward over time. In clay, changes are slow, often measured over years, not months.



Before applying anything, a soil test matters. A professional tree care service will pull samples from the

dripline and beyond, not just near the trunk, and send them to a reputable lab. I look beyond N-P-K
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nutrients like calcium, magnesium, manganese, and boron. The goal is balance. Overcorrecting creates its

own issues. Excess phosphorus, common in lawns with routine high-phosphorus fertilizers, locks up

micronutrients and contributes to runoff problems. When numbers come back, we pair them with field

symptoms. Lab reports do not see that a downspout empties at the base of the sugar maple and keeps half

the root plate saturated all winter.

Water and air, the twin needs that often conflict

Roots need oxygen as much as they need water. Saturated soils push out air, starving roots and shifting soil

microbes toward anaerobes that produce harmful byproducts. Yet drought kills more landscape trees than

flooding in many regions. The trick is building a soil that drains excess water but holds enough for a dry

week to pass without stress. That comes back to structure and organic matter. On compacted sites, we have

good success with air tilling. Using an air spade, we loosen soil around key root zones without cutting roots,

blend in compost, and backfill with the loosened soil. Done with care, this boosts infiltration and air

exchange without destabilizing the tree.

I often map the root zone based on canopy spread, then align water sources to match. Irrigation systems set

for turf are not ideal for trees. Shallow, frequent watering trains roots near the surface, then heat arrives and

cooks them. Deep, infrequent watering, aiming for the top 12 to 18 inches of soil, supports deeper fine root

growth. You can measure infiltration with a simple screwdriver test: if it slides in easily to six inches after a

watering cycle, you are in range. If not, adjust runtime or use slow-release methods like soaker hoses. Many

of our emergency tree service calls after late-summer windstorms trace back to shallow rooting in

overwatered turf over compacted subsoil. Good water management reduces those risks.

Compaction: the quiet killer

Compaction is cumulative. One heavy truck across a wet lawn can do more damage than months of foot

traffic. Clay particles plate together under pressure, closing macro-pores. Once compacted, the soil resists

water movement. You see puddles after rain, then hard, cracked surfaces when dry. Trees respond with

fewer fine roots, more surface roots, and stress. On job sites, we set staging areas and access routes before

work begins to protect the critical root zone. In residential tree service, I ask homeowners to keep play

equipment and heavy planters off the root flare and inner dripline. Even in routine tree removal, we lay down

mats and plywood to spread loads and avoid crushing soil along the path.

Remediation takes patience. Mechanical fracturing with an air spade, radial trenching, and vertical mulching

all create channels for air and roots. Radial trenching involves cutting narrow, wedge-shaped trenches from

the trunk outward like spokes, typically 3 to 8 inches wide and 12 to 18 inches deep, then backfilling with a

porous mix. We avoid cutting large structural roots by mapping with a probe first. This is not a DIY job

around mature trees near structures. Have an arborist with experience and insurance handle it. The payoff

arrives slowly, often over two seasons, as new fine roots colonize the improved zones and the canopy

response becomes visible.

Construction, grade changes, and their long tail
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Grade changes suffocate roots. Add four inches of soil over an established root system and you cut oxygen.

Scrape away three inches and you shear half the fine roots. I have consulted on commercial tree service

projects where the new parking lot edge sits a foot higher than the original soil. Trees on the margin look fine

the first year, then decline in the second and third. You can add aeration wells or install permeable pavers to

compensate, but prevention beats cure. Pre-construction tree protection plans should include fencing

beyond the dripline, no storage or washout in that area, and penalties for violations. The cost of a single

mature tree removal service for a failing specimen often exceeds the price of proper protection for a crew.

If damage already happened, triage matters. We reduce canopy load with thoughtful tree trimming, not

topping, to balance the stressed root system. We establish a mulch ring as wide as the dripline, correct

irrigation, and perform targeted soil rehabilitation. Where grade was raised, chimney wells lined with

perforated pipe can restore some air exchange around the flare, though they are a mitigation, not a full

solution. If more than 6 inches of fill sits over the root flare, long-term prognosis is guarded. That is a hard

conversation, but honest assessment and a plan saves clients money and avoids hazards.

Fertilizer: when, why, and how much

Fertilizer is not food in the way most people imagine. Trees make their own sugars through photosynthesis.

Nutrients are catalysts and building blocks. If the soil is low in available nutrients, a measured fertilizer

program helps. If the soil is compacted, anaerobic, or too dry, fertilizer will not fix that. In fact, quick-release

nitrogen salts can burn fine roots and disrupt beneficial microbes. Our arborist services lean on slow-release

formulations with a balanced N-P-K and micronutrients tailored by soil test. We avoid blanket applications.

Rates typically run 2 to 4 pounds of actual nitrogen per 1,000 square feet per year, split into spring and fall,

adjusted down for species that prefer lean soils, like many native oaks.

Foliar sprays have their place for acute deficiencies, especially iron or manganese on high-pH sites, but they

are band-aids. For persistent chlorosis, soil injection of chelated micronutrients and pH adjustment works

better. You should also examine competing factors, such as overwatering or root damage, that reduce

uptake regardless of application.

Mulch practices that help, and those that hurt

Proper mulch is one of the simplest, cheapest ways to improve soil health. Two to three inches of arborist

wood chips over a broad ring keeps soil cool, adds organic matter, and reduces mower damage to trunks.

Arborist chips, the mixed output from tree cutting of branches and leaves, decompose more slowly and feed

a diverse soil community. They look less formal than bark nuggets but perform better for tree health. The

mistakes I see are threefold: volcano mulching against the trunk, using plastic weed fabric under mulch, and

refreshing by piling new mulch over old without lifting and fluffing.

Volcano mulching invites decay at the base and girdling roots. Weed fabric blocks air exchange and traps

roots at the surface. The right approach is simple: a flat donut shape with a visible flare, periodic raking to

break crusting, and top-up when the depth drops below two inches. On commercial sites where

appearances matter, we work with the property manager to set an accepted texture and color while retaining

the functional depth.

Species, site, and realistic expectations

Not every species fits every soil. Silver maple tolerates wet feet better than bur oak. American beech hates

disturbance. Red maple tolerates some compaction, but struggles in alkaline soils with chlorosis. When we



consult on new plantings, we match species to site rather than forcing a favorite into hostile ground. A

professional tree service should ask about irrigation patterns, pavement heat, de-icing salts, and nearby

construction history before recommending a species list. On one corporate campus with heavy foot traffic

and periodic salt spray, we shifted from sugar maples to elm hybrids and ginkgo on the perimeter. Soil

amendments helped, but the species change made the long-term difference.

Even with the best fit, urban trees live with constraints. The goal is not perfection. It is resilience, where a

summer dry spell or a pest outbreak becomes an event, not a disaster. Soil health underpins that resilience

by buffering extremes.

Diagnostics from the ground up

When a client calls about thinning foliage or dead tips, we start at the soil. Visual cues include mushroom

flushes that hint at decaying wood in saturated zones, moss indicating chronic moisture and shade, and

cracks that signal shrink-swell clays. A soil probe tells more. I measure thatch depth, compaction resistance,

and moisture at multiple points under and beyond the dripline. We check for buried flares by scraping back

soil and mulch at the trunk. If the flare is buried, girdling roots are likely. A resistograph or sonic tomography

helps when we suspect internal decay in trunks, but the root plate remains the primary concern for stability.

On emergency calls after storms, the soil tells why a failure occurred. Uprooting in a pancake of wet clay

suggests shallow rooting from compaction. A snapped trunk with sound roots points toward decay or

structural defects. The remedy differs: replanting with soil remediation versus species change or pruning

practices.

Tree care that prioritizes soil

Tree services often get called when something needs cutting: tree trimming, deadwood removal, or full tree

removal. Those are necessary and sometimes urgent. Yet the best outcomes I have seen come from pairing

aboveground work with root zone care. After reducing a heavy limb load on a mature sycamore, we air tilled

the inner two-thirds of the root zone, incorporated compost, and established a mulch ring where lawn had

crept to the trunk. Two seasons later, leaf size and color improved, dieback ceased, and the client avoided a

costly tree removal service. That maintenance plan saved shade and property value.

For commercial tree service clients with many trees, we set rotation schedules. Year one may focus on soil

testing and priority site remediation, year two on structural pruning and mulch installations, and year three

on targeted nutrient corrections. Emergencies still happen. A windstorm can peel a limb, or a vehicle can

compact a swath of roots in a single afternoon. A prepared plan that respects soil health makes recovery

faster and reduces the number of emergency tree service calls that end in removals.

Common mistakes worth avoiding

Here are five missteps I routinely encounter, along with better choices.

Planting too deep, then covering with mulch to hide the burying. Correction: set the root flare at or

slightly above finished grade, then mulch properly with the flare visible.

Fertilizing a struggling tree in compacted, waterlogged soil. Correction: improve drainage and structure

first, then reassess nutrient needs by soil test.

Overirrigating turf and trees together on the same zone. Correction: separate irrigation zones and water

deeply but infrequently for trees, verifying infiltration depth.



Using landscape fabric and stone mulch over roots. Correction: use organic mulch that breathes and

feeds soil biology, without fabric barriers.

Running heavy equipment over the root zone, especially when soil is wet. Correction: set and enforce

no-go zones with fencing and ground protection mats.

When removal is the right answer

Despite best efforts, some trees decline beyond recovery. Root rot from chronic saturation, severe girdling

roots on a mature tree, or structural instability after major root loss can make preservation unsafe. Soil

health remains part of that conversation. If removal proceeds, plan for soil remediation before replanting.

Grinding a stump leaves a pocket of high-carbon chips that can tie up nitrogen as they decompose. We

remove excess grindings, backfill with a balanced topsoil-compost blend, and let the site rest or plant a

species suited to the remaining soil constraints. Repeating the same planting into the same problem soil

invites another call to the tree removal crew in a few years.

Practical steps for property owners

You do not need an advanced lab to start improving soil for your trees. Begin with observation and a few

simple tools. Use a soil probe or a long screwdriver after rain and after irrigation to gauge moisture depth.

Lift mulch to make sure the flare is visible. Watch how water moves during a storm. If it sheets off and

puddles, address compaction and drainage. If the lawn looks lush but the tree looks tired, suspect that turf

irrigation or competition is not aligned with tree needs. Schedule a consultation with tree experts who bring

an air spade and a soil test kit, not just climbing gear. Ask for an arborist with ISA credentials and experience

in soil management, not only canopy work.

When a bid lists “deep root fertilization” without a soil test or diagnosis, push for specifics: formulation,

rates, timing, and the problem it addresses. High-quality arborist services explain trade-offs, set timelines

for expected responses, and pair nutrients with structural soil care. Good tree care is not just branches and

saws. It is roots and soil, water and air, and the patience to let biology rebuild.

The long view

Trees work on different timelines than lawns or shrubs. Soil responds to stewardship in seasons, not days.

The best time to start is now, with small adjustments that accumulate. Apply a mulch ring this spring.

Reroute a downspout away from a root zone. Skip the high-nitrogen lawn fertilizer that bleeds into the

dripline and opt for a slow-release formula applied with restraint. Schedule a soil assessment before the next

round of tree trimming, and let that information guide the work. Over a decade, these practices change the

arc of a landscape. I have watched neighborhoods that invested in soil health retain canopy cover through

drought cycles that devastated nearby streets. The difference was not luck. It was deliberate care focused

where it counts.

Healthy soil is not glamorous, but it is the foundation of reliable tree health. If you are choosing between

cosmetic pruning and root zone improvement this year, put your budget into the ground. The crown will

show the results in due time, and you will call your professional tree service less often for emergencies and

more often for routine, predictable care. That is the quiet success of good arboriculture: the problems you

do not see, because the soil took care of them before the branches had to.


