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PART I: Foundations 
1. Why Grow Blueberries in Northeast Tennessee 
 
My love for blueberries is rooted deep in my childhood, tied to sun-drenched family vacations 
along the shores of Lake Michigan near Union Pier. Armed with a small pail and turned loose 
among the tall-fruit laden bushes, I developed a unique harvesting system: pop two berries into 
my mouth, drop one into the pail. Tasting those sun-warmed, sweet-tart berries fresh off the 
bush sparked a lifelong addiction right then and there. 
For home gardeners in Northeast Tennessee, growing blueberries is one of the most reliable 
ways to produce a consistent, high-yielding “fruit crop”. Across our regional landscapes—from 
the clay valleys of Washington and Hawkins counties to the high-elevation flats of Shady 
Valley—local soil chemistry and climate conditions align closely with the biological 
requirements of this crop. 
However, local home orchards frequently exhibit a common paradox. Gardeners often invest 
significant time and money struggling to raise high-maintenance, disease-prone fruits like 
peaches, nectarines, or hybrid strawberries. Meanwhile, they overlook the single most reliable, 
long-lived, and ecologically adapted fruit crop available to our region: the blueberry (Vaccinium 
spp.). 
This manuscript serves as a practical, and highly localized reference manual for growing 
blueberries across our six diverse counties. 
In this first chapter, we explore the primary reasons to choose blueberries for your landscape. 
We will examine the botanical traits that give this genus a distinct ecological advantage in our 
Southern Appalachian soils, setting you up for decades of successful harvests. 
 

1. The Appalachian Legacy 
To understand why blueberries thrive in Northeast Tennessee, we must first look at our natural 
history. Unlike many of our cultivated fruits—such as apples (which originated in Central Asia) 
or peaches (native to Northwest China)—blueberries are uniquely and proudly North 
American.[1] Even more importantly, our pocket of Southern Appalachia is a primary ancestral 
home of the genus Vaccinium. 
If you hike along the rocky outcrops of Roan Mountain in Carter County, explore the boggy 
margins of Shady Valley in Johnson County, or walk the high-elevation ridges of Rocky Fork in 
Unicoi County, you will find our wild native species thriving without human intervention. These 
include: 
• The Highbush Blueberry (Vaccinium corymbosum): The direct genetic ancestor of our 

modern cultivated northern highbush varieties, found naturally in damp, acidic 
mountain woods and boggy seeps.[2] 

• The Deerberry (Vaccinium stamineum): A tough, highly drought-tolerant wild relative 
that thrives on our dry, sandy sandstone ridges.[2] 

• The Southern Mountain Cranberry (Vaccinium erythrocarpum): A charming, high-
elevation native relative found clinging to our cold, humid mountain peaks.[2]           
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When we plant cultivated blueberries in our yards, we are not introducing a fragile, exotic 
species that must be shielded from our climate. We are welcoming home a plant genus that has 
spent millions of years adapting to our exact environmental conditions. 
Our humid summers, cold winters, and naturally acidic soil profiles—which present major 
obstacles for other crops—are precisely what the genetic coding of the blueberry expects. 
 
 
 
 
 
 
 
 
 
 
 
 

2. A Legacy Small Fruit 
In the world of small fruits, most crops are short-term investments. A strawberry bed peak-
produces for perhaps three years before virus accumulation and root crowding demand that 
the entire plot be tilled and replanted.[3] Raspberries and blackberries (caneberries) are highly 
productive, but their canes are biennial, and their patches can rapidly become a chaotic, 
tangled thicket that requires intense yearly management to prevent disease and decay.[3] 
The blueberry, however, behaves like a slow-growing, highly resilient woody shrub. 
When sited correctly and given proper soil preparation, a blueberry bush does not merely 
survive; it matures into a legacy plant. A healthy highbush blueberry can easily live and produce 
abundant crops for 30 to 50+ years.[4] Some commercial patches planted in the mid-20th 
century are still yielding heavily today. 
For a Master Gardener, planting a blueberry patch is an act of long-term stewardship. It is a 
plant that can feed your family, enrich your home’s value, and be passed down to the next 
generation of gardeners. 
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3. Pest and Disease Resilience 
One of the most exhausting aspects of home fruit production in the humid South is the 
constant battle against pests and foliar diseases. 
 
• Apples require a rigorous, multi-step spray schedule to combat codling moths, apple 

scab, cedar apple rust, and fire blight.[5] 
• Peaches are plagued by peach leaf curl, plum curculio, brown rot, and the devastating 

peach tree borer.[5] 
•   Grapes can easily mold-out into a watery, black-rot-infested mess if fungicide 

applications are missed by a single week during a rainy June.[5] 
 
Blueberries, by contrast, are remarkably clean and physically resilient shrubs. They do not suffer 
from the major bacterial and fungal blights that devastate stone and pome fruits. They have 
very few severe insect pests in our region. 
While birds will certainly compete for the ripe berries (a challenge we will address in Chapter 
7), the bushes themselves require zero synthetic pesticide or fungicide sprays to remain 
healthy and highly productive, provided their physical and chemical soil requirements are met. 
For gardeners looking to minimize synthetic chemical inputs and practice sustainable, 
Integrated Pest Management (IPM), blueberries rank top of the list of home fruit production. 
 

4. The Multi-Seasonal Landscape Value 
Modern landscape design is rapidly shifting away from sterile, purely ornamental plantings 
toward “foodscaping”—the art of integrating food-producing plants directly into the 
ornamental home landscape.[6] Blueberries are the top dog of this movement. 
Many gardeners hide their vegetable plots or caneberry (raspberry, blackberry) patches in the 
back corner of the yard because they can look messy or sparse during the off-season. A 
blueberry bush, however, deserves a prominent place in the front yard or formal perennial 
borders. It is a stunning, hard-working ornamental shrub that changes beautifully across four 
distinct seasons: 

 
 

 
 

1. Spring: In April, the bushes are covered in clusters of delicate, creamy-white or shell-
pink, bell-shaped flowers.[4] These blossoms are highly attractive to native bumblebees 
and early-season pollinators, serving as an important local ecological resource. 
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2. Summer: As summer arrives, the glossy, deep green foliage serves as a beautiful 
backdrop for heavy, cascading clusters of dusky-blue berries. 

3. Autumn: This is perhaps the plant's most spectacular phase. While many deciduous 
shrubs fade into a dull brown, blueberry leaves turn a brilliant, fiery scarlet-crimson.[4] 
They easily rival—and often outperform—the invasive burning bush (Euonymus alatus) 
as an autumn accent. 

4. Winter: Once the leaves drop, the plant reveals its elegant, branching architecture. 
Many cultivars feature young twigs of a bright copper-red or yellow tone, paired with 
older, beautifully textured exfoliating bark that adds structural interest to a winter 
garden.[4] 

 

5. Nutritional, Culinary, and Economic Value 
The practical benefits of the blueberry extend far beyond the garden gate and into the kitchen 
and family budget. 

The Nutritional Powerhouse 

As Master Gardeners, we are ambassadors for healthy communities. It is widely known that 
blueberries are among the most nutrient-dense fruits on Earth. They are packed with 
anthocyanins (the pigments that give them their blue color), which serve as powerful 
antioxidants.[7] They are high in Vitamin C, Vitamin K, manganese, and dietary fiber, while 
remaining exceptionally low on the glycemic index.[7] Having a fresh supply of these berries just 
steps from your kitchen door makes healthy dietary choices effortless. 

Culinary Versatility 

Unlike some fruits that must be processed immediately to prevent spoilage, blueberries are 
incredibly durable. They have a naturally dry scar where they detach from the stem, giving 
them an excellent shelf life of up to two weeks in the refrigerator. 
 
 
 
 
 
 
 
They also freeze beautifully without turning mushy. You can spread them dry on a baking sheet, 
freeze them solid, and pour them into bags. This preservation method ensures you can enjoy a 
local harvest in smoothies, oatmeal, pies, and muffins all through the cold winter months. 
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The Economic Case 

High-quality, organic blueberries are consistently among the most expensive produce items in 
our local grocery stores, often retailing for up to $5.00 to $7.00 per dry pint. 
 
Let's look at the financial math for a small backyard patch of just four mature bushes: 
 
Given that a healthy patch can produce for 40 years, a one-time investment of roughly one 
hundred dollars in plants and soil amendments will yield many times that of high-value, organic 
fruit over its lifespan. The return on investment is unparalleled. 
 

6. The Regional Challenge 
If blueberries are so spectacularly suited to our climate and offer such immense value, why 
doesn't every backyard in Northeast Tennessee have a thriving patch? 
The answer lies entirely underground. 
Blueberries are members of the Ericaceae (heath) family.[4] Plants in this family possess a highly 
specialized, primitive root system that lacks root hairs.[4] Because they have no root hairs to 
actively search for water and nutrients, they rely on a symbiotic relationship with native 
mycorrhizal soil fungi, and they demand very specific physical and chemical soil environments 
to survive [4]: 
 

1. They require a highly acidic soil pH between 4.5 and 5.2.[4] 
2. They demand extremely loose, well-aerated, organic soil that is constantly moist yet 

sharply drained.[4] 
 
This is where the geography of Northeast Tennessee presents a major challenge. 
In my previous research in soil studies (“Soil Profiles”), our central valleys (Jonesborough, 
Kingsport, Rogersville) are dominated by the Dunmore clay series—a heavy, dense, kaolinitic 
clay that holds too much water when wet and bakes into a concrete-like block when dry. If you 
plant a blueberry directly into untreated Dunmore clay, its delicate, hairless root system will 
quickly suffocate and rot. 
Conversely, our ridge-top soils (like the Dandridge series in Blountville) are naturally neutral to 
alkaline (pH 7.0 to 8.0), which chemically blocks blueberries from absorbing iron, leading to 
severe chlorosis and death. 
 
This is the core mission of this manuscript. 
In the chapters that follow, we will show you exactly how to bypass these geological barriers. 
We will look at blueberry anatomy (Chapter 2) and map out targeted soil engineering strategies 
for every county and soil series in the NETMGA region (Chapter 4). We will cover seasonal care 
(Chapter 7), master the art of pruning (Chapter 8), explore propagation (Chapter 9), and 
highlight the absolute best cultivars for our specific mountain microclimates (Chapter 3). 
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By understanding the unique biology of this Appalachian native and learning how to prepare 
the ground beneath your boots, you can establish a thriving, highly productive blueberry patch 
that will feed your family and enrich your landscape for a lifetime. 
 

Footnotes 

[1] US Highbush Blueberry Council, "The History of Blueberries," https://www.ushbc.blueberry.org/ 

[2] Tennessee Native Plant Society, "Wildflowers of Tennessee, the Ohio Valley, and the Southern Appalachians," 
https://www.tnps.org/ 

[3] University of Tennessee Extension, "Growing Small Fruits in Home Gardens," https://extension.tennessee.edu/ 

[4] Virginia Cooperative Extension, "Specialty Crops: Highbush Blueberry Production," 
https://www.resources.ext.vt.edu/ 

[5] University of Tennessee Extension, "Disease and Insect Control in Home Fruit Plantings," 
https://extension.tennessee.edu/ 

[6] North Carolina Cooperative Extension, "Foodscaping: Integrating Edibles into the Landscape," 
https://content.ces.ncsu.edu/ 

[7] USDA Agricultural Research Service, "Nutritional Database for Standard Reference," https://www.ars.usda.gov/ 

2. Blueberry Botany, Root Anatomy, and the 
Mycorrhizal Partnership 
 
To the casual observer, a blueberry bush is simply a woody ornamental that happens to 
produce sweet, blue fruit. But to a Master Gardener or an agricultural scientist, the genus 
Vaccinium is a botanical anomaly. It violates almost every rule of typical plant physiology. 
If you treat a blueberry like a tomato, a fruit tree, or a standard landscape shrub, you will kill it. 
To grow blueberries successfully in our challenging Northeast Tennessee soils, we must look 
below the surface. This chapter explores the unique, primitive anatomy of the blueberry root 
system, uncovers the microscopic fungal alliance that keeps the plant alive, and details the 
shoot and bud physiology that dictates our seasonal management cycles. 
 

1. The Anatomy of a Hairless Root System 
In standard plant biology, roots are highly efficient miners. Most garden crops—such as corn, 
tomatoes, or apple rootstocks—possess a hierarchical root structure.[1] Thick anchor roots 
branch into lateral roots, which branch further into fine feeder roots. 

https://www.ars.usda.gov/
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Critically, the epidermal 
cells of these feeder roots 
produce root hairs—
microscopic, single-celled 
outward extensions that 
increase the root's 
absorptive surface area by 
up to 1,000%.[1] These root 
hairs actively wedge into 
soil pores, creating high 
physical suction to pull in 
water and dissolved 
mineral ions. 

                   
Blueberries, as members of the Ericaceae (heath) family, do not possess root hairs. [1, 2] 
Instead of a robust, far-reaching mining system, the blueberry root system is a shallow, delicate 
mass of fine, hair-like fibers called matric roots.[1] These matric roots are incredibly thin—often 
less than 75 microns in diameter, which is thinner than a human hair.[1] Because they lack root 
hairs, they have virtually no physical ability to force their way into compacted clay, and they 
cannot generate the high suction pressures needed to extract water from tight soil pores.[2] 
 
Furthermore, this root system is remarkably shallow: 
• The Active Zone: More than 90% of a blueberry's active feeder roots are located in the 

top 10 to 12 inches of the soil profile.[2] 
• The Taproot Absence: Blueberries do not produce a deep taproot to search for water 

during summer droughts.[2] 
If you plant a blueberry directly into the heavy, compacted clays of the Dunmore series, the 
delicate, hairless matric roots cannot penetrate the dense clay plates. They become physically 
trapped, starve for oxygen, and rot when spring water pools in the closed pores. Conversely, if 
the soil dries out, the plant cannot pull water from the tight clay minerals, leading to rapid 
desiccation and death. 
 

2. The Underground Alliance: Ericoid Mycorrhizal Fungi 
(EMF) 
Because the blueberry root system is physically incapable of feeding itself, it has evolved a non-
negotiable symbiotic relationship with highly specialized soil fungi known as Ericoid 
Mycorrhizal Fungi (EMF), dominated by the species Pezizella ericae.[3] 
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This is not a casual partnership; it is an obligate survival strategy. 
 
 
 
 
 
 
 
 
 
 

 
 

The Mechanism of Symbiosis 
When a young blueberry root grows into acidic, highly organic soil, native EMF spores 
germinate and make contact with the root epidermis. The fungal hyphae (threads) physically 
penetrate the outer cell walls of the root, forming dense, coiled intracellular loops called 
pelotons within the epidermal cells.[3] 
The fungus does not harm the plant; instead, it acts as the plant’s surrogate root hairs. 
The fungal hyphae extend outward from the root surface far into the surrounding soil, creating 
a microscopic, high-surface-area absorptive net.[3] In exchange for photosynthesized simple 
sugars (carbon) supplied by the host blueberry plant, the EMF performs two vital chemical 
functions: 

1. Organic Nitrogen Conversion: In the highly acidic forest floors where Vaccinium 
evolved, standard nitrification (the process where soil bacteria convert organic 
compounds into plant-available ammonium, NH4+, and nitrate, NO3-) is incredibly 
slow.[4] Standard plants starve in these conditions. However, EMF secretes specialized 
extracellular enzymes—including acid phosphatases and proteases—that physically 
break down complex organic nitrogen (like proteins, amino acids, and chitin) directly in 
the soil, delivering the nitrogen ions straight to the root cells. [3, 4] 

2. Iron and Phosphorus Solubilization: In acidic soils, iron and phosphorus are often 
locked in insoluble mineral complexes. EMF secretes organic acids (chelators) that 
dissolve these tight bonds, keeping iron and phosphorus bio-available to the plant.[3] 

The pH Connection 
This delicate fungal partnership is entirely dependent on soil active Water ph. 
The fungi that form Ericoid mycorrhizae (EMF) are adapted exclusively to highly acidic 
environments (pH 4.5 to 5.2).[3] If the soil pH drifts above 5.5, the biochemical environment 
changes: 
• The mycorrhizal fungi lose their ability to colonize the root cells.[3] 
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• Without EMF, the hairless root system must try to absorb nutrients on its own, which it 
cannot do efficiently. 

• The plant quickly develops severe nutrient deficiencies, particularly iron chlorosis and 
nitrogen starvation, leading to stunted growth, yellowing leaves, and eventual plant 
mortality.[1] 

3. Vascular Plumbing and Water Stress 
The physical anomalies of the blueberry do not stop at the root line. The vascular system of 
Vaccinium is equally specialized—and equally vulnerable. 
Standard woody plants possess wide xylem vessels (the internal tubes that transport water 
from roots to leaves) that can move large volumes of water under high pressure.[5] Blueberries, 
however, possess exceptionally narrow xylem vessels.[5] This narrow vascular plumbing creates 
high internal resistance to water flow. 
Because of this high resistance, blueberries are highly sensitive to transpirational water stress 
[2, 5]: 
• The Mid-Day Slump: On hot, sunny summer afternoons in Northeast Tennessee, water 

evaporates from the blueberry’s leaves (transpiration) faster than the narrow xylem 
tubes can pull water up from the roots, even if the soil is damp. 

• Leaf Margin Burn: To protect itself from vascular collapse (cavitation, where air bubbles 
block the water tubes), the plant will close its stomata (leaf pores).[5] This halts 
photosynthesis, stops fruit swelling, and can lead to crispy, brown leaf margins 
(scorching) despite regular irrigation. 

This unique plumbing is why drip irrigation is sometimes mandatory for blueberries in our 
region.[2] Sprinklers or heavy, intermittent soakings create cycles of saturation and drought that 
the plant cannot manage. Blueberries require a constant, slow, and uniform supply of soil 
moisture to keep their narrow vascular pathways hydrated without saturating the root zone. 

4. Shoot Dynamics and Fruit Bud Differentiation 
To manage, fertilize, and prune your blueberry patch correctly, you must understand its  
seasonal vegetative and reproductive cycles under our local climate conditions. 
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The Vegetative Flushes 
Unlike some fruit crops that grow continuously throughout the summer, blueberries grow in 
distinct, episodic flushes: 

1. The Spring Flush (April–May): Fueled by stored carbohydrates from the previous 
season, the plant produces rapid shoot growth and blooms.[6] 

2. The Summer Post-Harvest Flush (July–August): Once the fruit is harvested, the plant 
initiates a second major flush of new, green wood.[6] This wood is the most important 
wood on the bush. 

Flower Bud Initiation (The August–October Switch) 
Blueberries produce their fruit exclusively on one-year-old wood (shoots that grew during the 
current season) [2, 6]. The switch from vegetative growth to reproductive growth is triggered by 
environmental cues: 
• The Cue: In late August and September, as day length drops below 12 hours and night 

temperatures cool down, the plant halts shoot elongation and begins flower bud 
initiation (FBI).[6] 

• The Mechanism: Microscopic cells inside the leaf axils of the newly grown summer 
shoots physically transform from vegetative leaf buds into plump, rounded flower 
buds.[6] 

• The Management Rule: Because next year’s crop is determined in late summer, never 
fertilize or prune your blueberries after mid-July. Applying nitrogen late in the season 
forces the plant to continue producing tender, vegetative growth in September, 
blocking flower bud initiation and leaving the succulent new wood vulnerable to being 
killed by our first autumn freezes. 

Chilling Hours and Dormancy 
Once winter arrives, blueberries enter deep dormancy to protect themselves from freezing 
temperatures. To break this dormancy and bloom normally in the spring, the plants must 
accumulate a specific number of chilling hours (hours spent between 32F and 45F) [2, 6]. 
Our primary regional cultivars—including Northern Highbush and Rabbiteye varieties—require 
between 800 and 1,000 chilling hours.[2] Our Northeast Tennessee winters easily deliver this 
requirement, making our region highly reliable for consistent, year-after-year fruit set. 
 

5. Planting Physiology: Putting Science into the Ground 
Now that we understand the anatomy of the blueberry, we can translate this science into a 
precise, highly successful planting protocol. Every step of this process is designed to protect and 
support the delicate root-fungal system. 
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            Step-by-Step Planting Protocol: 

1. Settle the Substrate First: Ensure your engineered planting mound or raised bed (as 
detailed for your specific soil series in Chapter 4) has settled for several weeks. 

2. Wash the Roots (Crucial for Container-Grown Plants): Most home gardeners buy 
blueberries in plastic nursery pots. These plants are frequently root-bound, with their 
fine matric roots packed tightly against the plastic wall. If you drop this root ball directly 
into the ground, the hairless roots will struggle to grow outward into the native soil, 
leading to a stunted, thirsty plant. 

◦ The Fix: Fill a large tub with 
water. Remove the 
blueberry from its nursery 
pot and submerge the root 
ball. Gently massage the 
root mass, washing away 
up to 50% of the peat-
based nursery soil. This 
opens up the fine, fibrous 
roots, allowing you to 
spread them out flat like a 
fan during planting.[2] 

3. Excavate a Shallow, Wide Hole: Dig a planting hole in your prepared organic bed that is 
twice as wide as the root mass, but only 8 to 10 inches deep. 

4. Set the Crown Height: Position the plant in the hole. Ensure the crown (the point where 
the stems meet the root mass) sits exactly at the soil line. If you bury the crown too 
deeply under heavy soil, the delicate stems will suffocate and rot. 

5. Backfill with Engineered Mix: Gently backfill the hole using your highly organic 
substrate mix (e.g., 1 Part Sphagnum Peat Moss + 1 Part Aged Pine Bark Fine + 1 Part 
Excavated Soil).[1] Firm the mix gently with your hands—never pack it with your boots, 
as mechanical pressure will collapse the delicate macropores needed by the hairless 
roots. 

6. Water Immediately: Drench the planting site with 2 to 3 gallons of water to settle the 
soil around the fine roots and eliminate air pockets. 

7. Apply the Organic Shield (Mulching): Spread a 3- to 4-inch layer of coarse pine bark 
mulch or clean pine needles over the entire root zone.[2] This mulch layer performs 
three critical physiological functions: 

◦ It preserves soil moisture, preventing the shallow feeder roots from drying out. 

◦ It insulates the shallow root zone, keeping soil temperatures cool during hot July 
afternoons. 

◦ It slowly decays, continuously feeding the organic carbon reserves that fuel our 
essential Ericoid Mycorrhizal Fungi.[1] 
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8. Strip the Blossoms (First-Year Sacrifice): If you plant your blueberries in the spring, they 
will attempt to bloom and produce fruit. You must physically pinch off every flower 
cluster during the first season (I know this will be difficult but it must be done.).[2] 
Allowing the plant to produce fruit in its first year redirects essential carbohydrates 
away from the root zone, leaving you with a weak root system that will struggle for the 
rest of its life. Forcing the plant to focus entirely on root development in year one 
guarantees heavy, sweet harvests for decades to come. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Footnotes 

[1] Virginia Cooperative Extension, "Specialty Crops: Highbush Blueberry Production," 
https://www.resources.ext.vt.edu/ 

[2] Oregon State University Extension Service, "Growing Blueberries in Your Home Garden," 
https://extension.oregonstate.edu/ 

[3] US Department of Agriculture, Agricultural Research Service, "The Ericoid Mycorrhizal Symbiosis: Mechanisms 
and Benefits," https://www.ars.usda.gov/ 

[4] University of Tennessee Extension, "Soil and Nutritional Management for Blueberries," 
https://extension.tennessee.edu/ 

[5] University of California Division of Agriculture and Natural Resources, "Vascular Water Transport and Cavitation 
Risks in Vaccinium," https://vric.ucdavis.edu/ 

[6] North Carolina Cooperative Extension, "Blueberry Growth Phases and Bud Development," 
https://content.ces.ncsu.edu/ 
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PART II: Planning 
3. Blueberry Cultivars 
 
Choosing the correct blueberry cultivar is a permanent decision. Unlike annual vegetables that 
you can replace after a single season, a blueberry bush is a multi-decade investment. If you 
select a variety unsuited to the local climate or the physical structure of the soil in Northeast 
Tennessee, the plant will struggle, fail to set fruit, or succumb to root disease. 
To achieve consistent production in our region, you must understand the genetic groups within 
the genus Vaccinium, evaluate their winter chilling requirements, and select cultivars that 
possess the physical resilience to survive in our local soil profiles. 
 

1. Why We Grow Highbush and Rabbiteye 
The genus Vaccinium contains five main horticultural groups: Lowbush (Vaccinium 
angustifolium), Half-High hybrids, Southern Highbush hybrids, Northern Highbush (Vaccinium 
corymbosum), and Rabbiteye (Vaccinium virgatum, formerly classified as Vaccinium ashei). [1, 2] 
Our regional climate in Northeast Tennessee, encompassing USDA Hardiness Zones 6a, 6b, and 
7a, acts as a strict genetic filter. This environment has cold winters and hot, humid summers, 
which eliminates three of these groups from practical home cultivation. 
 
• Lowbush and Half-High Blueberries: These plants are native to the far northeastern 

United States and Canada.[2] They require extremely long winters and do not tolerate 
our hot, humid summer afternoons. Their low stature and low overall yield make them 
impractical for home gardeners who want substantial harvests. 

• Southern Highbush Blueberries: These cultivars are complex hybrids bred for the mild 
winters of the deep South.[1] They have low winter chilling requirements, often requiring 
fewer than 400 hours of temperatures between 32F and 45F.[1] In Northeast Tennessee, 
our winter temperatures fluctuate. Warm spells in January or February will fool 
Southern Highbush plants into breaking dormancy early. When the plant blooms in late 
winter, subsequent spring freezes destroy the open blossoms and young fruit, resulting 
in complete crop loss. 

• Northern Highbush Blueberries: These plants are cold-hardy and have high chilling 
requirements, typically requiring between 800 and 1,000 hours of winter cold. [1, 3] 
Because they require a prolonged cold period, they remain dormant through mid-winter 
warming spells. This late bud-break protects their flower clusters from late spring frosts. 

• Rabbiteye Blueberries: Native to the southeastern United States, Rabbiteye cultivars 
require moderate chilling, typically between 450 and 650 hours. [1, 4] They possess 
exceptional vegetative vigor, deep-rooting capability, and high tolerance to hot, dry 
summer conditions.[1] Their robust root systems allow them to navigate amended heavy 
clay soils far better than any highbush type. 
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For these reasons, home plantings in the NETMGA region must consist of Northern Highbush 
and Rabbiteye cultivars. 
 

2. Seven Northern Highbush Cultivars for NE Tennessee 
Northern Highbush blueberries produce large, high-quality berries that ripen early in the 
summer season. [2, 3] They require highly acidic, moist, well-drained soils with a target pH of 4.5 
to 5.2.[3] 
 
 

 

 

 

 

Duke (Early Season) 

“Duke” is a reliable, upright cultivar that grows between 4 and 6 feet tall at maturity. [3, 5] 
• Traits: The plant blooms late, which helps it escape late spring frosts, but the fruit 

matures early.[3] It produces consistent yields of medium-to-large, firm, light-blue 
berries with a mild, sweet flavor and a small, dry picking scar.[5] 

• Needs: Duke has stiff, upright branches that can bend under heavy fruit loads. You must 
prune the plant annually to thin the crop and maintain cane strength.[5] 

Patriot (Early-Mid Season) 

“Patriot” is a low-growing, spreading cultivar that matures at 3 to 5 feet tall. [3, 5] 
• Traits: It is exceptionally cold-hardy, having been bred in Maine.[5] It produces very 

large, dark-blue, slightly flattened berries with an outstanding, rich flavor.[5] 
• Needs: Patriot is unique because it tolerates heavier, wetter soils better than almost any 

other highbush variety.[5] It has high resistance to Phytophthora root rot, though it still 
requires organic amendments to perform well in clay.[5] 

Bluecrop (Mid-Season) 

“Bluecrop” is the historical industry standard for highbush production, growing to a height of 4 
to 6 feet. [3, 6] 
• Traits: The plant is highly productive, vigorous, and upright.[6] It yields consistent crops 

of large, firm, light-blue berries with a classic tart-sweet flavor.[6] 
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• Needs: Bluecrop has a strong tendency to overcrop if left unpruned.[6] If you do not 
remove a portion of the flower buds during winter pruning, the branches will droop to 
the ground, and the fruit will remain small, sour, and slow to ripen.[6] 

Blueray (Mid-Season) 

“Blueray” is a highly vigorous, upright, spreading bush that reaches 5 to 6 feet at maturity. [3, 6] 
• Traits: It is extremely cold-hardy and produces large clusters of very large, sweet, dark-

blue berries.[6] The fruit has a high sugar content and is resistant to cracking during 
summer rains.[6] 

• Needs: The tight, dense fruit clusters can encourage fungal pathogens like mummy 
berry if the canopy is not kept open through pruning.[6] 

Toro (Mid-Season) 

“Toro” is an upright, compact cultivar that reaches a mature height of 5 to 6 feet. [3, 5] 
• Traits: It produces large, heavy clusters of large, firm, sky-blue berries that ripen 

uniformly, allowing you to harvest the entire crop in two pickings.[5] The fruit maintains 
excellent quality even during hot summer afternoons.[5] 

• Needs: Because the berries ripen in large, heavy clusters, Toro requires careful 
structural pruning to prevent the lateral branches from breaking under the weight of the 
fruit.[5] 

Jersey (Late Season) 

“Jersey” is an older, classic cultivar with a very tall, semi-upright growth habit, reaching 6 to  8 
feet [3, 6]. 
• Traits: It is highly adaptable to varying soil types and displays excellent cold hardiness.[6] 

It yields medium-sized, very sweet, dark-blue berries that are excellent for baking.[6] 
• Needs: Jersey grows vigorously, producing many basal shoots.[6] You must perform 

regular crown pruning to remove excess new canes and keep the center of the bush 
open to sunlight.[6] 

Elliott (Late Season) 

“Elliott” is an upright, vigorous bush that grows to a height of 5 to 7 feet [3, 5]. 
• Traits: It is the latest-ripening highbush cultivar, extending your harvest window through 

late July and early August.[5] It yields medium-sized, firm, light-blue berries with high 
acid content.[5] 

• Needs: The fruit must be left on the bush until it is completely ripe, as berries picked 
early will be unpalatably sour.[5] 
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3. Seven Rabbiteye Cultivars for NE Tennessee 
Rabbiteye blueberries are larger, more vigorous plants than highbush varieties, often growing 
between 8 and 15 feet tall if left unpruned [1, 4]. They require cross-pollination to set fruit, 
meaning you must plant at least two different Rabbiteye cultivars that bloom at the same 
time.[4] 
 
 
 
 
 
 
 
 

Climax (Early Season) 

“Climax” is an upright, open cultivar that grows between 8 and 10 feet tall. [4, 7] 
• Traits: It is one of the earliest Rabbiteye cultivars to ripen.[4] It produces medium-sized, 

firm berries with a very sweet flavor and a small, dry picking scar.[4] 
• Needs: Climax blooms early in the spring, making its flower buds susceptible to late 

frosts in cold low-lying areas of Northeast Tennessee.[1] Plant it on sloped sites to ensure 
good air drainage.[1] 

Premier (Early Season) 

“Premier” is an exceptionally vigorous, upright cultivar that matures at 8 to 10 feet. [1, 4] 
• Traits: It produces large, high-quality, light-blue berries with excellent flavor.[4] The plant 

is highly productive and has better tolerance to higher soil pH levels than most other 
cultivars.[1] 

• Needs: Like Climax, its early bloom period puts it at risk of frost damage during late 
March freezes.[1] 

Brightwell (Mid-Season) 

“Brightwell” is a highly vigorous, upright plant that reaches 8 to12 feet. [4, 7] 
• Traits: It is highly reliable, blooming late enough to escape spring frosts while still 

ripening its fruit early.[4] It yields abundant crops of medium-to-large, sweet, firm 
berries.[4] 

• Needs: Brightwell is partially self-fertile, but its crop size and berry size improve when 
planted near a cross-pollinator such as Tifblue or Powderblue.[4] 
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Tifblue (Mid-Late Season) 

“Tifblue”, released in 1955, is a classic, highly adaptable cultivar that grows between 8 and 14 
feet tall. [4, 7] 
• Traits: It is exceptionally vigorous and cold-hardy for a Rabbiteye variety.[7] It yields 

heavy crops of medium-sized, light-blue berries with a sweet, tangy flavor.[7] 
• Needs: The berries can crack or split if heavy rain falls right before harvest.[1] Avoid over-

watering as the fruit approaches maturity.[1] 

Powderblue (Late Season) 

“Powderblue” is an upright, compact cultivar that matures at 8 to 10 feet. [4, 7] 
• Traits: It produces medium-to-large, sweet berries with a thick, waxy coating that gives 

them a distinct powder-blue color.[7] The fruit has high resistance to cracking during wet 
weather.[7] 

• Needs: It requires a reliable late-season pollinator such as Tifblue or Ochlockonee to 
achieve optimal fruit set.[4] 

Columbus (Mid-Late Season) 

“Columbus” is a highly vigorous, semi-upright bush that grows between 8 and 12 feet tall. [1, 4] 
• Traits: It produces exceptionally large, high-quality berries with a sweet, aromatic 

flavor.[1] It has excellent resistance to rain cracking and holds its quality well on the 
bush.[1] 

• Needs: Columbus has a narrow crown, which requires careful pruning to encourage 
outward branching and prevent the plant from becoming top-heavy.[1] 

Ochlockonee (Late Season) 

“Ochlockonee” is a vigorous, upright cultivar that matures at 10 to 12 feet. [1, 4] 
• Traits: It is a late-ripening, highly productive plant that extends the harvest season into 

late summer.[4] It produces large, firm berries with excellent storage qualities.[4] 
• Needs: Because it matures its fruit late in the summer, it requires consistent soil 

moisture during the hot days of July and August to prevent the berries from shriveling.[1] 
 

4. Matching Cultivars to the Dunmore Soil Series 
The native upland soil of the Northeast Tennessee Master Gardener Association (NETMGA) 
area is dominated by the Dunmore clay loam.[8] This soil is derived from weathered limestone 
and dolomite, resulting in a dense, sticky, calcareous subsoil with a native water pH often 
hovering between 5.5 to 6.2.[8] 
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Because blueberries are acid-loving plants with delicate, hairless root systems, establishing 
them in this soil requires matching the planting with cultivars that possess specific physiological 
adaptations. 

 
 

                                      
 
 
 

 

One of the Best Northern Highbush for Dunmore Clay: Patriot 

If you want the early ripening window and large fruit size of a Northern Highbush, Patriot is the 
superior choice for our local soils. 
• Soil Tolerance: Most highbush cultivars are highly sensitive to the poor drainage and 

high clay content of the Dunmore series, quickly succumbing to Phytophthora root rot 
when water pools in the soil macropores. Patriot has genetic resistance to this root rot 
pathogen, allowing its root system to survive in heavier, wetter soils than other 
highbush types.[5] 

• Root Vigor: Patriot has a highly efficient, compact, fibrous root system that responds 
exceptionally well to the high organic matter levels of our engineered planting mounds 
(as detailed in Chapter 2).[5] 

• Climate Adaptation: Its high cold hardiness ensures it easily survives our sudden winter 
temperature drops in Washington and Carter counties.[5] 

One of the Best Rabbiteye for Dunmore Clay: Brightwell  

For long-term reliability, ease of management, and heavy yields, Brightwell is the absolute best 
cultivar for the NETMGA region. 
• Root Penetration: Rabbiteye blueberries possess far greater root vigor than highbush 

varieties.[1] Brightwell produces strong, deep-reaching roots that can force their way 
into the margins of amended Dunmore clay, expanding the plant’s access to water and 
nutrients. [4, 7] 

• pH Flexibility: While highbush cultivars will quickly develop iron chlorosis and nitrogen 
starvation if the soil pH drifts above 5.2, Brightwell exhibits greater physiological 
tolerance to slightly higher pH levels, surviving and producing well in soils up to pH 
5.5.[1] This flexibility is helpful when gardening in limestone-derived soils where native 
calcium continuously buffers the soil pH upward.[8] 
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• Frost Avoidance: Brightwell blooms late in the spring, which protects its flower buds 
from our unpredictable Appalachian frost cycles. [4, 7] However, it ripens its fruit 
relatively early in the Rabbiteye season, ensuring you get a heavy, sweet harvest before 
the late-summer droughts arrive.[4] 

 
By planting Patriot for early summer fruit and a combination of Brightwell and Tifblue for mid-
to-late summer harvests, home gardeners in Northeast Tennessee can establish a highly 
resilient, productive blueberry planting that thrives in our unique soils and climate. 

The Litz and Dandridge Soil Series (Shallow, Shaly Silts) 
These shallow ridge soils, formed over acid shale (Litz) or calcareous shale (Dandridge), are 
characterized by high stone content, low water-holding capacity, and shallow soil depth, often 
less than 20 inches to bedrock.[8] Dandridge soils carry a neutral-to-alkaline native water pH of 
6.0 to 7.0 due to limestone-bearing shale.[8] 
• Best Highbush Pick (Jersey): Highbush types struggle immensely on these dry, Shaly 

ridges. If attempted, Jersey is the best choice because of its high adaptability to varying 
mineral compositions and its unmatched physical hardiness.[6] 

• Best Rabbiteye Pick (Premier): Rabbiteyes are mandatory on Shaly Ridge soils due to 
their deep-rooting capability and superior drought tolerance.[1] Premier is the superior 
choice because it exhibits the highest tolerance to elevated soil pH levels, helping the 
plant cope with the lime-rich subsoil of the Dandridge series.[1] 

The Lonon and Tusquitee Soil Series (Deep, Acidic Cove Loams) 
These deep, fertile, colluvial soils occur in high-rainfall mountain coves and foot slopes.[8] 
Formed in loamy material weathered from sandstone and shale, they are highly acidic (pH 4.5 
to 5.2) and rich in natural organic matter, providing the premier native soil template for 
blueberry cultivation in our region.[8] 
• Best Highbush Pick (Toro): Because the Lonon and Tusquitee series naturally provide 

the ideal acidic, moist, well-drained substrate, gardeners can grow demanding, high-
quality cultivars. Toro thrives here, utilizing the abundant moisture and organic matter 
to support its heavy clusters of large, uniform fruit.[5] 

• Best Rabbiteye Pick (Ochlockonee): The deep, moisture-retentive cove soils provide a 
perfect environment for late-season Rabbiteyes. Ochlockonee requires consistent, deep 
soil moisture during the high temperatures of July and August to prevent its heavy crop 
of large berries from shriveling [1, 4]. The natural water-holding capacity of these 
mountain loams ensures this late-season moisture is preserved. 
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The Ramsey and Ditney Soil Series (Highly Acidic, Rocky Ridges) 
Formed in residues of weathered sandstone, siltstone, and quartzite, these mountain soils are 
extremely acidic (pH 4.5 to 5.0) but are shallow, highly rocky, and exceptionally drought-
prone.[8] 
• Best Highbush Pick (Patriot or Bluecrop): The natural acidity of these soils is perfect for 

highbush cultivars, but the high rock content and low moisture storage require drought-
tolerant selections. Bluecrop is preferred because of its overall physical hardiness and its 
ability to maintain growth during temporary summer dry spells.[6] Patriot is a strong 
secondary choice because its fibrous root mass can pack into localized, organic-rich soil 
pockets between sandstone fragments.[5] 

• Best Rabbiteye Pick (Tifblue): Tifblue is the absolute best choice for establishing 
blueberries on difficult, sandy mountain ridges. It possesses extreme vigor and a deep, 
aggressive root system that can search out moisture deep within sandstone fractures.[7] 
It is also highly cold-hardy, allowing it to withstand the colder winter temperatures and 
high winds of these elevated ridge sites.[7] 

The Greendale, Bowmantown, and Sequatchie Soil Series (Deep 
Valley Alluvium and Terraces) 
These valley bottomland soils represent deep deposits of sediment. Sequatchie soils are deep, 
highly fertile, well-drained acidic loams on terraces.[8] Greendale soils are deep, moderately 
well-drained silty loams in drainage ways, while Bowmantown soils are somewhat poorly 
drained, representing flats with high water tables.[8] 
• Best Highbush Pick (Blueray or Patriot): For the well-drained Sequatchie and Greendale 

soils, Blueray is highly recommended because of its massive productivity and high sugar 
content when grown in deep, rich loams.[6] For the wetter, poorly aerated Bowmantown 
silts, Patriot is the necessary selection because of its proven tolerance to high-moisture 
soils and its resistance to root rot pathogens.[5] 

• Best Rabbiteye Pick (Columbus): Columbus is a premium cultivar that requires deep, 
highly fertile, well-drained soils to support its exceptional fruit size and narrow crown 
structure.[1] It performs beautifully on Sequatchie terrace soils, where the deep root 
zone allows the plant to build a strong frame without becoming top-heavy.[1] 

By planting Patriot and Blueray for early summer fruit and a combination of Brightwell, 
Columbus, and Tifblue for mid-to-late summer harvests, home gardeners in Northeast 
Tennessee can tailor their cultivar selection to the precise physical and chemical limits of their 
backyard soil series. 
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PART III: Site Preparations 
4. Engineering Regional Soils for Blueberries 
 
For a home gardener in Northeast Tennessee, the dream of a thriving blueberry patch often 
collides with the reality of the ground beneath our boots. Blueberries are members of the 
Ericaceae (heath) family.[1] Because they evolved in acidic, organic forest floors, they possess a 
primitive root system that lacks root hairs.[1] Instead of searching for moisture and nutrients 
with deep taproots or fine fibrous networks, they rely on a shallow, delicate, hair-like root 
system that demands highly specific soil conditions: 
 

1. An exceptionally acidic soil active Water pH between 4.5 and 5.2 (ideally 4.8). [1, 2] 
2. An extremely loose, well-aerated growing medium rich in organic carbon.[1] 
3. A constantly moist yet sharply drained root zone where oxygen is never excluded.[2] 

 
Unfortunately, Northeast Tennessee’s native geological profiles rarely deliver this exact 
package on a silver platter. If you plant a blueberry directly into untreated native soil, its 
delicate root system will quickly rot or starve. 
This chapter is your regional diagnostic and engineering manual. We have cataloged every 
major soil series across our six counties. By identifying the specific ground in your yard, you can 
execute a targeted physical and chemical intervention to unlock decades of heavy, sweet 
blueberry harvests. 
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1. The Dunmore Series (The Deep Valley Clays) 

Northeast Tennessee Geographical Location 

• Primary Counties: Washington, Sullivan, and Hawkins counties.[3] 
• Associated Towns and Neighborhoods: Jonesborough, Telford, Limestone, Gray, and 

the southern, low-lying neighborhoods of Johnson City (Washington County). Southern 
Kingsport, Bloomingdale, Colonial Heights, and the western margins of Bristol (Sullivan 
County). Rogersville, Bulls Gap, Surgoinsville, and the wide Holston River valley of 
Church Hill (Hawkins County).[3] 

Subterranean Soil Characteristics 

• Taxonomic Classification: Fine, kaolinitic, mesic Typic Paleudults.[4] 
• Physical Texture: The subsoil is a dense, sticky, kaolinitic clay.[4] While kaolinite is a 

stable 1:1 non-expanding silicate clay (it doesn't swell and shrink like western clays), it 
packs together tightly.[5] If worked or stepped on when wet, these microscopic, plate-
like clay minerals slide past one another and align like a deck of playing cards, forming 
an airtight, water-impermeable block.[5] 

• Chemical Profile: Naturally acidic forest soils with an active Water pH ranging between 
5.0 and 5.5.[4] Because our climate is so humid, millions of years of rainfall have slowly 
leached basic calcium (Ca2+) and magnesium (Mg2+) minerals deep out of the upper 
profile.[6] This high acidity triggers a physical chemical blockade where native 
phosphorus (P) is chemically locked in tight, insoluble bonds with active iron (Fe) and 
aluminum (Al) oxides, making it completely unavailable to plant roots.[6] 

Targeted Solution for Optimal Blueberry Growth 
Planting blueberries directly in-ground in untreated Dunmore clay is a recipe for plant 
mortality. The dense clay holds too much water during wet spring months, suffocating the 
hairless roots, and bakes into an impenetrable, concrete-like block during summer droughts. 
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To grow blueberries successfully in Dunmore clay, you must construct elevated beds or wide 
planting ridges (berms) to bypass the heavy texture entirely.[7] 

Step-by-Step Engineering Protocol: 

1. Mark and Loosen: Mark a planting row at least 3 to 4 feet wide. Wait until the clay is 
slightly damp (never wet or bone-dry) and use a heavy steel broad fork to fracture the 
native clay to a depth of 10 inches.[7] This creates vertical drainage fissures without 
turning up the nutrient-poor, compact subsoil. 

2. Excavate and Build: Scoop out the top 4 to 6 inches of loose native clay loam, throwing 
it to the sides to create a shallow trench. 

3. Blend the Substrate: Fill the trench and build a raised mound sitting 8 to 12 inches 
above the native grade.[7] Blend your filling substrate using this volumetric ratio: 

 
Substrate Mix  

 
1 Part Excavated Native Clay Loam  

1 Part Sphagnum Peat Moss  
1 Part Aged Pine Bark Fines 

 
4. Chemical Acidification: Because Dunmore clay sits at a pH of 5.2 to 5.5, you must lower 

it to the target 4.8. [2, 6] Apply elemental sulfur(S) to the bed. For this clay loam mix, 
broadcast 1.5 pounds of elemental sulfur per 100 square feet.[6] Work the sulfur into 
the top 6 inches of the mound. 

5. Timing: Execute this preparation in the autumn. Soil bacteria (Thiobacillus) require 
several months of warm weather to oxidize the sulfur into sulfuric acid (H2SO4), 
lowering the active pH before spring planting.[6] 

Regional Master Gardener Insights 

• The Sand Myth: Many local homeowners try to loosen Dunmore clay by tilling in coarse 
builder's sand. Never do this. Because sand particles are massive compared to 
microscopic clay, the tiny clay plates slide into the open spaces between the sand grains, 
packing together tightly. This physical blend acts exactly like concrete, permanently 
ruining the soil structure and cementing your blueberry roots.[5] 

• The Phosphorus Alert: Do not add standard agricultural lime to your blueberry beds to 
solve the phosphorus lockout. Lime raises the pH above 5.5, which will kill blueberries.[2] 
Instead, as you lower the soil pH with sulfur and incorporate highly organic peat moss, 
the organic acids will naturally keep phosphorus soluble and available to the acidic 
roots.[6] 
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2. The Litz and Dandridge Series (The Shallow Shale Ridges) 

Northeast Tennessee Geographical Location 

• Primary Counties: Hawkins, Sullivan, and Washington counties.[3] 
• Associated Towns and Neighborhoods: Surgoinsville, Mount Carmel, and the steep 

ridges parallel to the Holston River in Hawkins County. Blountville, areas bordering 
Boone Lake, and northern Kingsport ridges in Sullivan County. Fall Branch, Gray, and the 
northern knobs bordering Sullivan County in Washington County.[3] 

Subterranean Soil Characteristics 

• Taxonomic Classifications: 

◦ Litz: Loamy-skeletal, mixed, active, mesic Ruptic-Ultic Dystrudepts.[8] 

◦ Dandridge: Clayey-skeletal, mixed, active, mesic, shallow Ruptic-Alfic 
Eutrudepts.[9] 

• Physical Texture: Both soils sit on steep, highly eroded hills where shale bedrock is 
extremely shallow 8 to 20 inches for Dandridge; 20 to 40 inches for Litz). [8, 9] The 
profiles are packed with flat, paper-thin shale fragments called channers, which make 
up more than 35 to 50% of the total soil volume. [8, 9] This skeletal structure has an 
extremely low water-holding capacity. Rainwater drains through the loose, fractured 
stone almost immediately, leaving the ridge dry within hours of a storm.[3] 

• Chemical Profile: 

◦ Litz: Heavily leached, acidic, and nutrient-poor, with an active Water pH 
frequently plunging below 5.0.[8] 

◦ Dandridge: Formed on unweathered calcareous shale containing calcium 
carbonate (CaCO3). It is naturally sweet or alkaline, with a pH frequently ranging 
from 7.0 to 8.0.[9] 

Targeted Solution for Optimal Blueberry Growth 
Growing blueberries on a Dandridge ridge is the ultimate chemical challenge. In a high-pH 
environment (7.0 to 8.0), the high calcium saturation locks up iron (Fe), causing severe iron 
chlorosis—the young blueberry leaves will turn stark yellow or white, and the plant will 
eventually starve from an inability to photosynthesize.[2] 
On a Litz ridge, the pH is naturally perfect, but the soil lacks the depth and water-holding 
capacity to keep the shallow roots alive through a dry July.[8] 
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The best solution for both soils is Complete Raised Bed Isolation.[7] 

Step-by-Step Engineering Protocol: 

1. Construct the Frames: Build raised beds that are at least 12 to 15 inches deep using 
thick, rot-resistant cedar, white oak, or concrete blocks.[10] 

2. Set the Barrier: Line the bottom of the beds with galvanized 1/4-inch hardware cloth to 
prevent wood boring voles from tunneling up through the fractured shale to eat your 
blueberry roots. 

3. Fill with Soilless Substrate: Do not use any native Dandridge soil in the mix. Fill the beds 
with a custom, highly acidic, water-holding soilless blend [10]: 
 

 
Isolated Bed Mix  

 
60% Sphagnum Peat Moss 
40 % Aged Pine Bark Fines. 

 
4. Litz Chemical Tweak: If you are building beds over native acidic Litz soil, you can 

incorporate 20% of the native gravelly soil into your mix to introduce native mineral 
structure. Because Litz is already acidic, you only need to add 0.5 pounds of elemental 
sulfur per 100 square feet to guarantee the mix stays stabilized at 4.8.[6] 

5. Dandridge Chemical Precaution: If building over Dandridge, do not let any native 
limestone runoff drain into your raised beds. Water the beds using rainwater or 
acidified tap water if your local utility water is highly alkaline. 

Regional Master Gardener Insights 

• The Iron Cling: If you notice your blueberries yellowing on a shale ridge despite having 
built raised beds, the cause is likely hard, alkaline well water. Drench the root zone with 
iron chelate (Fe-EDDHA), which remains chemically stable and plant-available even if 
the local Water pH drifts upward.[11] 
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3. The Lonon and Tusquitee Series (The Deep Mountain Coves) 

Northeast Tennessee Geographical Location 

• Primary Counties: Carter, Unicoi, and Johnson counties.[3] 
• Associated Towns and Neighborhoods: Elizabethton, Valley Forge, Hampton, and the 

lower coves of Roan Mountain in Carter County. Erwin, Fishery, and the Banner Hill area 
in Unicoi County. Mountain City (valley floor), Shady Valley, and Laurel Bloomery in 
Johnson County.[3] 

Subterranean Soil Characteristics 

• Taxonomic Classifications: 

◦ Lonon: Fine-loamy, mixed, semiactive, mesic Typic Hapludults.[12] 

◦ Tusquitee: Fine-loamy, isotic, mesic Humic Dystrudepts.[13] 
• Physical Texture: Very deep, loose, dark, and crumbly loams formed in colluvium (soil 

and rock gravity-pulled down mountain slopes over millennia). [12, 13] These coves are 
rich in organic carbon and have excellent, crumbly structure, but they are packed with 
rounded quartzite gravel, sandstone cobbles, and metamorphic stones. [12, 13] 

• Chemical Profile: Naturally extremely acidic to strongly acidic, with an active Water pH 
ranging between 4.5 and 5.2. [12, 13] This range represents the exact native acidity under 
which wild mountain highbush blueberries (Vaccinium corymbosum) have thrived for 
millions of years. 

Targeted Solution for Optimal Blueberry Growth 
If you garden in a mountain cove, you have won the soil lottery for blueberries. The native 
physical and chemical characteristics of Lonon and Tusquitee soils are exceptionally well-suited 
to the ericaceous root system. [12, 13] 
Your primary challenge is not adjusting the chemistry, but managing stone obstructions and the 
cold, wet spring microclimates of the cove floor. 

Step-by-Step Engineering Protocol: 

1. De-stone the Row: Use a heavy broadfork to loosen the soil along your target row. 
Remove only the large, boulder-sized sandstone and quartzite cobbles that interfere 
with planting. Leave small, rounded quartzite gravel (under 1 inch in diameter) in the 
soil—these stones serve as physical structure, keeping the loamy sand well-aerated 
under heavy Appalachian rainfall.[3] 

2. Incorporate Carbon: While these soils are rich in forest duff, blueberries benefit from 
localized organic boosts. Incorporate a 3-inch layer of aged pine bark fines or rotted 
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sawdust into the top 8 inches of the row to permanently increase the cation-exchange 
capacity (CEC).[1] 

3. Check the pH: Submit a soil sample.[14] Because these soils are already acidic, you will 
rarely need to add sulfur. However, if your test reveals a pH above 5.2 due to past 
agricultural liming, apply 0.75 pounds of elemental sulfur per 100 square feet to nudge 
the profile back into the ideal range of 4.8.[6] 

4. Protect the Surface: Apply a thick, 4-inch layer of coarse wood chips or clean pine 
needles over the entire root zone to mimic the natural forest floor, conserving moisture 
and suppressing weeds.[2] 

Regional Master Gardener Insights 

• The Cove Frost Pocket: High mountain ridges block early-morning sun, and cold air 
drains down the steep slopes, pooling on the cove floors. This microclimate keeps cove 
soils wet and cold late into spring.[3] 

• The Cultivar Strategy: Because late spring frosts can freeze early blueberry blossoms, 
select late-blooming Northern Highbush cultivars (such as 'Jersey' or 'Elliot') or mid-
season Rabbiteye varieties for your cove gardens to ensure a consistent yearly crop. 

 

4. The Ramsey and Ditney Series (The Rocky Mountain Ridges) 

Northeast Tennessee Geographical Location 

• Primary Counties: Carter, Johnson, Unicoi, and eastern Sullivan counties.[3] 
• Associated Towns and Neighborhoods: High elevations of Roan Mountain, Tiger Valley, 

and the Iron Mountain ridges in Carter County. Trade, high ridges surrounding Shady 
Valley, and the steep slopes along the North Carolina border in Johnson County. Rocky 
Fork, high slopes of the Unaka Mountains, and deep forest borders in Unicoi County. 
High eastern ridges bordering Shady Valley, such as locations near US Highway 421, in 
Sullivan County.[3] 

Subterranean Soil Characteristics 

• Taxonomic Classifications: 

◦ Ramsey: Loamy, siliceous, subactive, mesic Lithic Dystrudepts.[15] 

◦ Ditney: Coarse-loamy, mixed, semiactive, mesic Typic Dystrudepts.[16] 
• Physical Texture: Extremely shallow, rocky, and skeletal soils. [15, 16] Ramsey soils sit only 

7 to 20 inches above solid sandstone or quartzite bedrock, meaning there is very little 
vertical volume for root anchoring.[15] The fine-earth fraction is a coarse, gritty sandy 
loam filled with up to 35 to 60% sandstone cobbles. [15, 16] Rainwater drains through this 
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porous sand and stone almost instantly, creating a severe drought hazard during dry 
summer weeks.[3] 

• Chemical Profile: Extremely acid to very strongly acid, with an active Water pH 
frequently falling between 4.0 and 4.8. [15, 16] These silica-rich rocks do not break down 
to release plant nutrients, leaving the soil naturally low in calcium, magnesium, and 
potassium. 

Targeted Solution for Optimal Blueberry Growth 
On a rocky mountain ridge, the chemical environment is naturally perfect for blueberries, but 
the physical environment is hostile. The soil is too thin, and it dries out too quickly.[15] 
Your goal is to capture and hold moisture without altering the excellent native acidity. 
 
 
 
 
 
 
 
 
 

Step-by-Step Engineering Protocol: 

1. Construct Terraced Ridges: If your ridge-top site sits on a slope exceeding 10%, build 
level soil terraces using dry-stack native sandstone to slow down water runoff and 
prevent soil erosion. 

2. Create the Organic Sponge: Because these sandy loams lack the capacity to hold water, 
you must physically build a sponge in the root zone. Excavate a planting trench 18 
inches wide and 10 inches deep. Set aside the rocky native soil. 

3. Backfill Blend: Fill the trench with a mixture of 50% native sandy loam (discarding large 
cobbles) and 50% coarse composted pine bark or sphagnum peat moss.[1] This organic 
matter acts as a physical barrier, trapping water molecules and slowing down nutrient 
leaching.[14] 

4. No Lime Required: Under no circumstances should you add lime to these soils. If your 
soil test shows a pH below 4.2, simply top-dress the bed with finished leaf compost, 
which will gently buffer the extreme acidity up to a safer 4.5 to 4.8 without reducing the 
plant's nutrient uptake. 

5. Water Management: Because ridges dry out rapidly under the summer sun, drip 
irrigation is mandatory for blueberries planted on Ramsey and Ditney series. Run a dual 
line of drip tubing with 0.5-gph (gallons per hour) emitters spaced every 12 inches along 
the row. 
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Regional Master Gardener Insights 

• The Wood Chip Shield: To prevent the intense sun of our high southern slopes from 
drying out the shallow, hairless roots of your blueberries, apply a 4-inch layer of coarse 
wood chips or shredded bark over the root zone.[2] Never leave the soil bare on a rocky 
ridge. 

 

5. Sequatchie, Bowmantown, and Greendale Series 
(Floodplain and Terrace Soils) 

Northeast Tennessee Geographical Location 

• Primary Counties: Hawkins, Sullivan, Washington, Carter, Johnson, and Unicoi 
counties.[4] 

• Associated Towns and Cities: Low terraces of the Holston River near Surgoinsville and 
Rogersville in Hawkins County. River benches near Bluff City and floodplains bordering 
the South Fork Holston River in Sullivan County. Lower terraces of the Watauga River 
near Bowmantown and Fall Branch in Washington County. Floodplains of the Watauga 
River near Elizabethton and Valley Forge in Carter County. Stream terraces near 
Mountain City in Johnson County. Low benches bordering the Nolichucky River near 
Erwin in Unicoi County.[4] 

Subterranean Soil Characteristics 

• Taxonomic Classifications: 

◦ Sequatchie: Fine-loamy, siliceous, semiactive, thermic Humic Hapludults. [17] 

◦ Bowmantown: Fine-loamy, mixed, active, mesic Typic Hapludults [18]. 

◦ Greendale: Fine-loamy, siliceous, semiactive, mesic Fluventic Dystrudepts. [19] 
• Physical Texture: Deep, loamy, and dark soils formed in water-deposited river 

sediments. [17, 18, 19] While Sequatchie and Greendale profiles are well-drained loams, 
Bowmantown soils possess a seasonal high water table sitting only 12 to 30 inches 
below the surface during wet winter and spring months. [18] These alluvial soils are often 
stratified, featuring coarse sand lenses sitting immediately adjacent to dense silt loams, 
which can disrupt natural downward capillary water movement. 

• Chemical Profile: Naturally strongly acidic to very strongly acidic, with an active Water 
pH ranging between 4.8 and 5.5. [17, 18, 19] They are naturally low in basic nutrients 
because seasonal water movement leaches out soluble minerals. 
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Targeted Solution for Optimal Blueberry Growth 
While the deep, loose textures of river terraces are easy to work, planting blueberries in a 
Bowmantown floodplain will result in root rot during a wet spring. Blueberry roots will 
suffocate and die if submerged in waterlogged soil for more than 48 hours.[2] 
To grow blueberries in alluvial soils, you must control soil water and stabilize the local pH. 

Step-by-Step Engineering Protocol: 

1. Construct Elevated Ridges: If you are planting on Bowmantown or low Greendale soils 
with a high-water table, build linear raised mounds that are at least 10 to 12 inches high 
and 3 feet wide.[7] This keeps the shallow, rot-sensitive root systems safely above the 
saturated zone. 

2. Textural Amending: For sandy Sequatchie and gravelly Greendale terraces, incorporate 
a 3-inch layer of composted leaf mold or pine bark fines into the top 8 inches of the 
mound to prevent rapid water loss through the sandy strata [17]. 

3. Chemical Acidification: Alluvial soils are naturally close to the blueberry target, but 
often require a minor chemical adjustment. Submit a soil sample.[14] If the starting pH is 
5.3, apply 1.0 pound of elemental sulfur per 100 square feet.[6] Scratch the sulfur into 
the top 3 inches of the mound in the autumn. 

4. Cover the Ground: Sow a winter cover crop of crimson clover (Trifolium incarnatum) 
between your blueberry rows.[7] This clover will stabilize the sloped sides of your raised 
planting ridges, preventing erosion during seasonal high-water events. 

Regional Master Gardener Insights 

• The Flood Hazard: If your garden sits on a low floodplain bordering the Watauga or 
South Fork Holston rivers, seasonal spring floods can occasionally submerge your 
planting rows. While mature blueberries can survive brief inundations of cold, flowing 
water, always anchor your mulch layers with heavy landscape fabric or netting to 
prevent the organic carbon from washing down the river. 

 

6. The Udorthents Profile (The Disturbed/Scraped Subdivisional Yard) 

Northeast Tennessee Geographical Location 

• Primary Counties: Washington, Sullivan, Carter, and Hawkins counties.[10] 
• Associated Towns and Neighborhoods: Graded suburban developments in Boones 

Creek, Gray, and the northern suburbs of Johnson City. Colonial Heights, Indian Springs, 
and the southern residential expansions of Kingsport. Graded subdivisions bordering 
Bristol, Elizabethton, and Rogersville.[10] 
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Subterranean Soil Characteristics 

• Taxonomic Classification: Clayey or loamy, mixed, active, mesic Udorthents [20]. 
• Physical Texture: This is not a natural soil. During home construction, heavy bulldozers 

and concrete trucks scraped away the organic-rich topsoil to level the building pads, 
compacting the remaining subsoil (often raw B-horizon Dunmore clay or Litz shale). [10, 

20] This mechanical pressure drives the soil's bulk density well above 1.6 g/cm3 (normal 
soil is 1.2 g/cm3), completely collapsing the macropores needed for air and water 
movement.[10] 

• Chemical Profile: Highly heterogeneous and contaminated. Builders frequently bury or 
mix construction waste directly into the yard. [20] leached calcium carbonate (CaCO3) 
from buried concrete, plaster, and mortar washings drives the localized pH from a 
natural 5.5 up to 8.0 or higher. [20] 

Targeted Solution for Optimal Blueberry Growth 
Attempting to plant blueberries in a scraped subdivisional yard is a recipe for immediate failure. 
The soil has no organic matter, no pore space, and the localized alkalinity from concrete runoff 
will permanently lock up iron, starving the plants. [20] 
 

The absolute best solution for subdivisional yards is Container Isolation.[7] 

Step-by-Step Engineering Protocol: 

1. Choose the Container: Purchase large, heavy-duty plastic or fabric containers ranging 
from 15 to 30 gallons in size. Ensure the containers have multiple wide drainage holes in 
the bottom.[7] 

2. Siting: Position the containers in full sun (at least 8 hours of direct light). Keep the pots 
at least 15 feet away from your home's concrete foundation or driveway to prevent 
alkaline rainwater runoff from splashing into the pots. [20] 

3. Fill with Soilless Acidic Medium: Fill the pots with a highly porous, acidic, and organic 
soilless blend [10]: 
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Container Mix 
 

50% Sphagnum Peat Moss 
50% Aged Pine Bark Fines 

 
4. Acidify the Water: Subdivisional tap water is often alkaline. If you water your container 

blueberries with municipal water, add 1 teaspoon of agricultural vinegar (or 1 
tablespoon of citric acid) per 5 gallons of water to neutralize the bicarbonates and 
maintain the soil solution pH at 4.8. [2, 6] 

5. Fertilization: Because containers leach nutrients quickly, apply a slow-release organic 
fertilizer designed for acid-loving plants (such as a organic cottonseed meal or a 4-3-4 
berry fertilizer) once in early spring and again in late spring.[14] 

Regional Master Gardener Insights 

• The Spatial Testing Mandate: If you want to plant blueberries in-ground along your 
property boundaries where the soil was not graded, do not rely on a pooled soil test 
from your central lawn. Take separate, localized samples. A single subdivision yard can 
contain a highly acidic boundary pocket (pH 5.2) sitting immediately adjacent to a 
concrete-degraded driveway zone (pH 7.8). [20] 

 

7. The Blueberry Soil Comparison and Acidification Matrix 
Use this quick-reference matrix to navigate, balance, and safely adapt your local soil series for 
successful blueberry plantings. 
 

Soil Series 
Name 

Native Soil 
Active pH 

Physical Texture / 
Drainage Risk 

Best Blueberry Planting 
Method 

Elemental Sulfur 
Rate (per 100 sq ft) 

Primary Sourcing 
Counties 

Dunmore 5.0 to 5.5 Sticky clay / Severe 
surface compaction [4] 

Elevated berms or wide 
raised ridges [7] 1.5 pounds 

Washington, 
Sullivan, Hawkins 
[3] 

Litz 4.5 to 5.0 Shallow shale / Rapid 
drainage, dry [8] 

Isolated raised beds with 
organic sponge [7] 0.5 pounds Hawkins, Sullivan, 

Washington [3] 

Dandridge 7.0 to 8.0 Skeletal clay / High 
calcium, alkaline [9] 

Complete raised bed isolation 
(Soilless) [10] 

Do not apply sulfur to 
native soil 

Hawkins, Sullivan, 
Washington [3] 

Lonon 4.5 to 5.2 
Deep loam / 
Metropolitan stones 
[12] 

Direct in-ground planting 
with pine bark [14] 0.0 to 0.75 pounds Carter, Unicoi, 

Johnson [3] 

Tusquitee 4.5 to 5.2 
Gravelly loam / 
Protected coves, cool 
[13] 

Direct in-ground planting 
(Slope planting) [14] 0.0 to 0.75 pounds Carter, Unicoi, 

Johnson [3] 
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Ramsey 4.0 to 4.8 Shallow sand / Rapid 
drainage, dry [15] 

Terraced organic trenches 
with drip lines [5] No sulfur required Carter, Johnson, 

Unicoi [3] 

Sequatchie 4.8 to 5.5 
Sandy terrace / 
Stratified, nutrient loss 
[17] 

Elevated ridges with organic 
compost [17] 1.0 pound Hawkins, Sullivan, 

Washington [4] 

Bowmantown 4.8 to 5.5 Silt loam / Spring high 
water table [18] 

Elevated ridges (12 inches 
high) [5] 1.0 pound Washington, 

Sullivan, Carter [4] 

Udorthents Variable 
(5.5 to  8.0) 

Scraped clay / 
Construction debris 
[20] 

Container isolation (15-to-30-
gal pots) [7] 

Do not apply sulfur to 
native soil 

Graded high-
density 
subdivisions [10] 

 

Footnotes 

[1] Virginia Cooperative Extension, "Specialty Crops: Highbush Blueberry Production," 
https://www.resources.ext.vt.edu/ 

[2] Oregon State University Extension Service, "Growing Blueberries in Your Home Garden," 
https://extension.oregonstate.edu/ 

[3] University of Tennessee Extension, "Soil Surveys of Tennessee," https://extension.tennessee.edu/ 

[4] USDA Natural Resources Conservation Service, "Official Soil Series Description: DUNMORE Series," 
https://soilseries.sc.egov.usda.gov/ 

[5] University of Tennessee Extension / Northeast Tennessee Master Gardener Association, "How Do I Garden In 
This Clay Soil," https://www.netmga.net/ 

[6] Virginia Cooperative Extension, "Soil Acidification and Liming," https://www.resources.ext.vt.edu/ 

[7] UT Extension, "The Tennessee Vegetable Garden: Building and Using Raised Beds," 
https://rutherford.tennessee.edu/ 

[8] USDA NRCS, "Official Soil Series Description: LITZ Series," https://soilseries.sc.egov.usda.gov/ 

[9] USDA NRCS, "Official Soil Series Description: DANDRIDGE Series," https://soilseries.sc.egov.usda.gov/ 

[10] University of Delaware Cooperative Extension, "Combating Soil Compaction," https://www.udel.edu/ 

[11] Virginia Cooperative Extension, "Iron Chlorosis in Ornamental Plants," https://www.resources.ext.vt.edu/ 

[12] USDA NRCS, "Official Soil Series Description: LONON Series," https://soilseries.sc.egov.usda.gov/ 

[13] USDA NRCS, "Official Soil Series Description: TUSQUITEE Series," https://soilseries.sc.egov.usda.gov/ 
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[14] UT Extension Soil, Plant and Pest Center, "Getting the Most Out of Your Home Vegetable Garden Soil Test 
Report," https://uthort.tennessee.edu/ 

[15] USDA NRCS, "Official Soil Series Description: RAMSEY Series," https://soilseries.sc.egov.usda.gov/ 

[16] USDA NRCS, "Official Soil Series Description: DITNEY Series," https://soilseries.sc.egov.usda.gov/ 

[17] USDA NRCS, "Official Soil Series Description: SEQUATCHIE Series," https://soilseries.sc.egov.usda.gov/ 

[18] USDA NRCS, "Official Soil Series Description: BOWMANTOWN Series," https://soilseries.sc.egov.usda.gov/ 

[19] USDA NRCS, "Official Soil Series Description: GREENDALE Series," https://soilseries.sc.egov.usda.gov/ 

[20] NRCS, "Urban Soil Primer: Homeowners and Renters," https://www.nrcs.usda.gov/ 

5. The Chemistry of Acidification 
 
To grow healthy blueberries in Northeast Tennessee, you must alter the chemical properties of 
your soil. This is not a simple, one-time task. Most native soils in our region, particularly those 
in the valleys and rolling hills of the Ridge and Valley province, are derived from limestone, 
dolomite, or calcareous shale.[1] These parent materials give our soils a high buffering capacity, 
meaning they naturally resist changes in pH and constantly try to revert to a neutral or slightly 
alkaline state. 
Understanding how to lower soil pH, and how to keep it low, requires a basic understanding of 
soil chemistry and microbiology. This chapter outlines the science of soil acidification, provides 
practical application rates for local soil types, and details the maintenance protocols required to 
keep your blueberry patch productive over its thirty-year lifespan. 
 
 

1. Why Local Soils Resist Acidification 
Soil pH is a measure of the concentration of active hydrogen ions (H) in the soil solution. The 
scale is logarithmic; a pH of 5.0 has ten times more hydrogen ions than a pH of 6.0, and one 
hundred times more than a pH of 7.0. Blueberries require a pH between 4.5 and 5.2 to survive, 
with 4.8 representing the ideal target. [1, 2] 
In typical Northeast Tennessee gardens situated on the Dunmore, Litz, or Bowmantown soil 
series, the native pH ranges from 5.8 to 6.8.[1] These soils contain large amounts of calcium 
carbonate (CaCO3) and magnesium carbonate (MgCO3). When you add acid to a soil containing 
these carbonates, the acid reacts with the calcium carbonate to produce water, carbon dioxide, 
and free calcium ions. 
Only after every molecule of calcium carbonate in the soil profile has been fully neutralized can 
the pH begin to drop. This resistance to change is known as the soil's buffering capacity. 
 

https://www.nrcs.usda.gov/
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Because clay soils have a vastly higher surface area and cation exchange capacity than sandy 
soils, they hold much larger reserves of calcium and carbonate ions. A heavy clay loam like 
Dunmore requires up to six times more acidifying material to achieve the same pH drop as a 
sandy mountain soil like the Ramsey series. [1, 3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2. How Elemental Sulfur Becomes Acid 
The most effective, economical way to lower soil pH in a home garden is the application of 
elemental sulfur (S). However, elemental sulfur is not acidic on its own. It is completely 
insoluble in water and cannot directly change the pH of your soil. 
The acidification process is entirely biological, driven by specialized, naturally occurring soil 
bacteria known as Thiobacillus (primarily Thiobacillus thiooxidans). [2, 4] These autotrophic 
bacteria consume elemental sulfur as an energy source and produce sulfuric acid (H2SO4) as a  
metabolic byproduct. The simplified chemical equation of this biological oxidation is: 
 
 
 
 
 
 
The produced sulfuric acid immediately dissociates in the soil water, releasing free hydrogen 
ions (H+) that lower the pH, along with sulfate ions (SO4 2-), which the plant can safely tolerate. 

Environmental Parameters for Thiobacillus Activity 
Because this process relies entirely on living organisms, soil conditions dictate the speed and 
success of your acidification efforts: 
• Soil Temperature: Thiobacillus bacteria are inactive in cold soil. Their metabolic activity 

begins at approximately 50F, peaks between 80F and 95F, and ceases entirely when the 
ground freezes.[4] 

• Soil Moisture: These bacteria require oxygen (aerobic conditions) and moisture to live. 
If the soil is waterlogged, aerobic Thiobacillus bacteria starve for oxygen, and sulfur-
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reducing anaerobic bacteria take over, producing toxic hydrogen sulfide gas. If the soil is 
dry, the bacteria go dormant, halting the acidification process. 

• Timeline: Because bacterial populations must build up and slowly process the sulfur, it 
takes between six months and one full year of warm, moist soil conditions to see the 
complete pH shift.[2] For this reason, you must apply elemental sulfur the autumn before 
you plant, or preferably a full year in advance. Applying sulfur at planting time will stress 
or kill the young, delicate roots of your newly planted blueberry bushes. 

 

3. Calculating Sulfur Application Rates for Local Soils 
Applying the incorrect amount of sulfur is a common mistake. Too little sulfur fails to break the 
carbonate buffer, while too much sulfur can drop the pH below 4.0, dissolving toxic levels of 
aluminum and manganese into the soil solution, which stunts or kills the root system.[3] 
The following application rates are calibrated specifically for the major soil textures of 
Northeast Tennessee, designed to lower the soil pH of the top 6 to 8 inches of the soil profile to 
the target pH of 4.8. [1, 2, 3] 
 

Starting Soil 
pH 

Sandy Soils / Mountain 
Profiles 

(Ramsey, Ditney) 
Pounds of Sulfur per 100 sq. ft. 

Loam / Valley / Cove Profiles 
(Sequatchie, Lonon, Tusquitee) 

Pounds of Sulfur per 100 sq. ft. 

Clay / Heavy Limestone 
Profiles 

(Dunmore, Bowmantown, Litz) 
Pounds of Sulfur per 100 sq. ft. 

6.5 1.5 3.0 4.5 

6.2 1.2 2.5 3.8 

5.8 0.8 1.8 2.8 

5.5 0.5 1.2 1.8 

 

Application Rules: 
1. Test, Do Not Guess: Never apply sulfur without a professional soil test from the 

University of Tennessee Soil, Plant and Pest Center. 
2. Incorporate Thoroughly: Thiobacillus bacteria can only oxidize sulfur where they make 

physical contact with it. Scatter the sulfur granules or powder evenly over the entire 
planting area and rototill or spade it into the top 8 inches of soil. Leaving sulfur on top of 
the soil surface results in incredibly slow, superficial acidification. 

3. Never Exceed Maximum Rates: If your soil test indicates you need to apply more than 5 
pounds of sulfur per 100 square feet (common when trying to lower a pH of 7.0 or 
higher in Dunmore clay), split the application into two doses. Apply half in the spring 
and half in the autumn to avoid shocking the soil biology with an abrupt, localized spike 
in acidity. 
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4. Ammonium vs. Nitrate 
Once your soil pH is calibrated, your choice of fertilizer will either maintain that target or slowly 
destroy it. Blueberries have highly specific nutritional preferences that differ from almost all 
other garden crops. 

The Ammonium Preference 
Plants absorb nitrogen in two primary ionic forms: ammonium (NH4+) and nitrate (NO3-).[5] 

Standard vegetables, such as tomatoes and corn, prefer nitrate. Blueberries, however, lack the 
biochemical pathways to efficiently use nitrate. [2, 5] In their native, acidic forest environments, 
soil bacteria are suppressed by the low pH, preventing the biological conversion of ammonium 
into nitrate (nitrification). Consequently, blueberries evolved to absorb ammonium directly. 
If you fertilize blueberries with nitrate-based fertilizers, such as calcium nitrate or sodium 
nitrate, the consequences are severe: 
• Internal Alkalinity: To balance its electrical charge when absorbing a negatively charged 

nitrate ion (NO3-), the plant must excrete a hydroxyl ion (OH-) or absorb a proton, 
raising the internal pH of its cells. This disrupts its metabolic machinery. 

• Iron Chlorosis: High nitrate levels in the soil actively block the plant's ability to absorb 
iron, leading to yellowing leaves with dark green veins (iron chlorosis), even if there is 
plenty of iron in the soil.[5] 

Utilizing Ammonium Sulfate for pH Maintenance 
To feed your blueberries and maintain your acidic pH, use ammonium sulfate ((NH4) 2SO4, 
analysis 21-0-0). [2, 5] 
When the blueberry root absorbs the positively charged ammonium ion (NH4+), it excretes a 
positively charged hydrogen ion (H+) into the surrounding soil water to maintain its internal 
electrical balance. This continuous release of hydrogen ions directly at the root-soil interface 
keeps the immediate root zone acidic, even if the surrounding native soil has a slightly higher 
pH. 
 
For soils that are already at the ideal pH of 4.8, you can use urea (46-0-0) as a nitrogen 
source.[2] Urea converts to ammonium in the soil and is moderately acidifying, but it does not 
drop the pH as aggressively as ammonium sulfate.  
• Use Urea primarily when your soil pH is already sitting right in the ideal target zone of 

4.5 to 4.8 and you simply want to maintain it without dropping the pH further. 
• Switch to Ammonium Sulfate if your soil pH tends to drift above 5.0 or if you irrigate 

with alkaline water, as it provides stronger acidifying power and safer nitrogen delivery 
under mulch. 
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5. Irrigation Water Management 
You can prepare your soil perfectly, apply elemental sulfur, use ammonium sulfate, and still 
watch your blueberry bushes decline after a few years of dry summers. The culprit is almost 
always your irrigation water. 
Northeast Tennessee is famous for its limestone springs, karst geology, and deep carbonate 
aquifers. Most municipal tap water and private well water in Washington, Sullivan, and Carter 
counties is pumped directly from these limestone formations.[6] Consequently, our irrigation 
water is highly alkaline, loaded with dissolved calcium carbonate and magnesium 
carbonate.Every time you irrigate your blueberries with tap or well water during a summer 
drought, you are essentially applying a liquid form of agricultural lime to your acid-engineered 
beds. 
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Measuring and Correcting Water Alkalinity 
To prevent your soil from slowly reverting to its native, alkaline state, you must monitor and 
manage your water source: 

1. Test Your Water: Send a sample of your irrigation water to the university extension lab 
to test its pH and total carbonates (alkalinity). If the water pH is above 6.5 and the 
bicarbonate level exceeds 100 parts per million (ppm), you must take corrective action. 
[3, 6] 

2. Rainwater Collection: The simplest solution for home gardeners is to collect rainwater. 
Rainwater has no dissolved carbonates and has a natural, slightly acidic pH of 5.6, 
making it completely safe for direct application to blueberries. 

3. Water Acidification: For larger plantings where rainwater collection is impractical, you 
can neutralize the carbonates in your well or tap water by injecting a small amount of 
citric acid or organic vinegar into your irrigation line.[3] For home scales, mixing 1 to 2 
tablespoons of organic apple cider vinegar per gallon of tap water before watering will 
neutralize the carbonate minerals, protecting your delicate soil chemistry from gradual 
degradation. 

 

Footnotes 

[1] University of Tennessee Extension, "Soil and Nutritional Management for Blueberries," 
https://extension.tennessee.edu/ 

[2] Oregon State University Extension Service, "Growing Blueberries in Your Home Garden," 
https://extension.oregonstate.edu/ 

[3] Virginia Cooperative Extension, "Specialty Crops: Highbush Blueberry Production," 
https://www.resources.ext.vt.edu/ 

[4] US Department of Agriculture, Agricultural Research Service, "The Ericoid Mycorrhizal Symbiosis: Mechanisms 
and Benefits," https://www.ars.usda.gov/ 

[5] University of California Division of Agriculture and Natural Resources, "Vascular Water Transport and Cavitation 
Risks in Vaccinium," https://vric.ucdavis.edu/ 

[6] Tennessee Department of Environment and Conservation, "Water Resources and Aquifer Characteristics of 
Northeast Tennessee," https://www.tn.gov/environment.html 
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6. Amending and Mulching the Ap Horizon in 
Ridge and Valley Soils 
 
The soil surface is where the biological success of a blueberry planting is decided. Because the 
hairless feeder roots of the genus Vaccinium reside almost entirely within the top 10 inches of 
the soil profile, surface management is not merely cosmetic. The physical and chemical 
conditions of this shallow layer dictate whether the essential Ericoid Mycorrhizal Fungi can 
survive and feed the plant. 
Many home growers in Northeast Tennessee use standard gardening mulches or free municipal 
wood chips. These materials often disrupt the soil chemistry, lock up nitrogen, and raise the soil 
pH, causing the plants to slowly decline. This chapter details the chemical reactions that occur 
at the soil-mulch interface and outlines how to manage organic matter in our regional soils. 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. The Ap Horizon of Dunmore and Litz Soils 
To understand why organic management is so specific for blueberries, you must examine the 
topsoil layer of our regional soil series. 
In the Ridge and Valley province of Northeast Tennessee, comprising counties such as 
Washington, Carter, and Sullivan, the dominant upland soils belong to the Dunmore and Litz 
series.[1] The native surface layer, or Ap horizon, of these soils presents specific challenges: 
• Taxonomic Classification: Dunmore clay loams are classified as fine, mixed, semiactive, 

mesic Typic Paleudults.[1] Litz silt loams are classified as loamy-skeletal, mixed, active, 
mesic Ruptic-Ultic Dystrudepts.[1] 

• Parent Material: Dunmore soils formed in residuum weathered from limestone and 
dolomite.[1] Litz soils formed in residuum weathered from acid, fissile shale.[1] 

• Organic Matter Deficit: Because of historical farming, erosion, and rapid organic decay 
in our warm, humid summers, the native Ap horizon in these soils is severely depleted 
of organic matter. Most backyard soils in our region contain less than 1.5% organic 
matter.[2] Blueberries require an organic matter content of 4% to 6% in the root zone to 
support their mycorrhizal partners. [2, 3] 
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• Compaction and Aeration: The high clay content of Dunmore topsoil and the platy shale 
fragments of Litz topsoil pack together tightly. This tight physical structure restricts the 
flow of oxygen and water, creating a hostile environment for delicate, hairless matric 
roots. 

 

2. Carbon-to-Nitrogen Imbalance and Alkaline Drift 
When you plant blueberries into these low-organic soils, you must add organic amendments to 
the planting hole and apply a thick layer of surface mulch. However, choosing the wrong 
organic material triggers two major biochemical failures. 

The Mechanism of Nitrogen Immobilization (Nitrogen Draft) 
Soil microbes require a specific balance of carbon (C) and nitrogen (N) to decompose organic 
matter. The ideal food source for soil bacteria and fungi has a carbon-to-nitrogen (C:N) ratio of 
approximately 24:1.[3] 
If you apply a mulch with a very high C:N ratio, such as fresh hardwood sawdust (500:1) or 
shredded municipal hardwood bark (300:1), soil microbes suffer a severe nitrogen shortage.[3] 
To break down the abundant carbon, these microbes must pull inorganic nitrogen (ammonium, 
NH4+) directly out of the surrounding soil solution. 
Because microbes are highly efficient, they absorb this nitrogen before the shallow roots of the 
blueberry plant can reach it. This process is called nitrogen immobilization, or nitrogen draft.[3] 
The shallow, hairless roots of the blueberry are physically blocked from accessing nitrogen, 
leading to stunted shoot growth, pale green or red leaves, and a complete lack of fruit bud 
formation.    
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The Hazard of Alkaline Drift 
Standard hardwood mulches used in landscape beds are derived from deciduous trees like oak, 
maple, and ash. As these hardwood mulches decay, they release calcium, magnesium, and 
potassium ions into the soil.[4] 
In Northeast Tennessee, where the native soil pH is already buffered by limestone or calcareous 
shale parent materials, this release of basic cations slowly raises the pH of the topsoil. This 
upward shift is called alkaline drift. Within two to three seasons, a soil acidified to pH 4.8 can 
drift up to pH of 5.8, disabling the Ericoid Mycorrhizal Fungi and starving the plant of iron. 
 

3. Carbon Selection and Nitrogen Balancing 
To prevent nitrogen draft and alkaline drift, you must use highly acidic carbon sources with slow 
decay rates and adjust your fertilizer applications to feed both the soil biology and the plant. 

Selecting the Correct Carbon 
Do not use hardwood mulch, cedar mulch, or municipal yard waste chips. Instead, use coarse 
pine bark mulch, pine bark fines, or clean pine needles (pine straw). [2, 5] 
• Aged Pine Bark: Pine bark consists of highly complex carbon molecules, including lignin 

and Suberin, which are exceptionally resistant to rapid bacterial decay.[5] Because pine 
bark decomposes very slowly, it does not cause the aggressive nitrogen draft associated 
with hardwood sawdust or wood chips. 

• Natural Acidity: Pine bark has a natural pH of 4.0 to 4.5.[5] As it slowly decays, it releases 
acidic organic acids into the soil surface, neutralizing alkaline irrigation water and 
preventing alkaline drift. 

The Amendment and Mulching Protocol 
When preparing a planting bed in Dunmore clay loam or Litz silt loam, use this systematic 
approach to build the organic interface: [2, 3, 5] 

1. Pre-Amend the Bed: Excavate a wide, shallow planting trench. Mix equal parts of the 
excavated native soil with aged pine bark fines and sphagnum peat moss. This instantly 
increases the organic matter content of the root zone from the native 1.5% up to the 
required 5%, while introducing high porosity to the heavy clay plates. 

2. Apply the Acidic Shield: Immediately after planting, apply a 3-to 4-inch layer of coarse 
pine bark mulch over the entire root zone. Do not pack the mulch against the green 
stems of the plant; leave a 2-inch gap around the base of the crown to prevent stem rot. 

3. Compensate for Carbon Decay: Even though pine bark decomposes slowly, some 
nitrogen immobilization will occur during the first two seasons. To counter this, increase 
your ammonium sulfate applications by 50% during the first two years of 
establishment.[3] Apply 1.5 ounces of ammonium sulfate per plant in early spring, and 
apply another 1.5 ounces in late spring to satisfy both the soil microbes and the 
developing root system. 
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4. The Native Plant Palette: Acid-Loving Companions 
Because blueberries require a highly acidic, organic surface layer and consistent moisture, you 
can plant native companions that share these exact cultural requirements. These species thrive 
under a pine bark mulch system and help hold the organic layer in place on sloped sites. 
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• American Cranberry (Vaccinium macrocarpon): A native, low-growing evergreen 

ground cover that belongs to the same genus as the blueberry. It requires the exact 
same soil pH of 4.5 to 5.0 and thrives in the shallow, moist root zone beneath highbush 
blueberries.[6] 

• Lingonberry (Vaccinium vitis-idaea): A hardy, low-growing evergreen shrub that 
produces tart red berries. It is highly adapted to acidic, organic-rich pine bark substrates 
and serves as an attractive ground cover around the base of mature highbush plants.[6] 

• American Wintergreen (Gaultheria procumbens): Also known as teaberry, this native 
evergreen ground cover produces small white flowers followed by bright red, mint-
flavored berries. It thrives in the filtered light beneath a blueberry canopy and is 
perfectly adapted to highly acidic, low-nitrogen forest soils.[6] 

 

Footnotes 

[1] US Department of Agriculture, Natural Resources Conservation Service, "Official Soil Series Descriptions," 
https://soilseries.sc.egov.usda.gov/ 

[2] University of Tennessee Extension, "Soil and Nutritional Management for Blueberries," 
https://extension.tennessee.edu/ 
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[3] NC State Extension, "Growing Blueberries in the Home Garden," https://content.ces.ncsu.edu/ 

[4] Virginia Cooperative Extension, "Mulching Creative Landscapes," https://www.resources.ext.vt.edu/ 

[5] University of Georgia Cooperative Extension, "Commercial Blueberry Culture," https://secure.caes.uga.edu/ 

[6] West Virginia University Extension, "Native Plants for Acidic Soils," https://extension.wvu.edu/ 

 
PART IV: Management 

7. The Seasonal Rhythm 
 
A successful planting day is a gratifying milestone. You stand back, admiring your newly planted 
rows of blueberries, deeply mulched and settled into their engineered, acidic mounds. But a 
blueberry patch is not a "set-it-and-forget-it" landscape feature. Because of the anatomical 
anomalies we explored in Chapter 2—the hairless root system, the narrow vascular plumbing, 
and the obligate reliance on Ericoid Mycorrhizal Fungi (EMF)—this crop demands a precise, 
seasonal management protocol. 
If you water them like turf grass, fertilize them like tomatoes, or ignore them during a hot, dry 
August, your plants will decline rapidly. 
This chapter is your seasonal field guide. We will detail the design and math of drip irrigation (if 
needed), outline a customized nutrition program that feeds the microscopic fungal alliance, and 
establish an integrated pest management (IPM) plan to protect your sweet harvest from birds 
and insect invaders. 
 

1. Water Management: Designing the Lifeline 
We established in Chapter 2 that more than 90% of a blueberry's feeder roots reside in the top 
10 to 12 inches of soil, and that the plants possess exceptionally narrow xylem vessels.[1, 2] This 
means blueberries have a near-zero buffer against both drought and saturation. 
In our humid Northeast Tennessee summers, a mature blueberry bush requires 1 to 2 gallons of 
water per day (equivalent to roughly 1 to 1.5 inches of water per week) to support fruit 
swelling and vegetative flushes. [1, 3] 
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The Drip Irrigation Blueprint 
Overhead sprinklers are highly inefficient for blueberries. They wet the dense foliage, creating a 
humid microclimate that encourages fungal leaf spots and fruit rots, while failing to uniformly 
saturate the wide, shallow root zone. Drip irrigation is the only acceptable watering method.[1] 
For a highly reliable home or community patch, design a dual-lateral drip system: 

1. The Lines: Run two parallel lines of 1/2-inch polyethylene drip tubing down each 
planting row, positioned approximately 6 inches to 8 inches on either side of the plant 
crowns.[1] 

2. The Emitters: Use pressure-compensating inline emitters rated at 0.5 gallons per hour 
(gph) spaced every 12 inches along the tubing.[3] 

3. The Benefit: Having two lines creates a wide "wetted strip" across the entire shallow 
root zone. This allows the hairless feeder roots to expand laterally into the cool, organic 
mulch layer rather than crowding around a single emitter. 

Irrigation Scheduling and Math 
Do not run your irrigation system on a simple, daily timer. Over-watering is just as deadly as 
drought; if the soil remains saturated for more than 48 hours, the oxygen-starved root cells will 
die, and the plant will succumb to Phytophthora root rot.[2] 
To calculate your irrigation run time, use this standard water budget formula: 
 

Weekly Run Time (Hours) 
Target Weekly Water Volume (Gallons Total Emitter Output per Plant (gph) 

 
 
Example: A mature patch of 3-year-old highbush blueberries in Jonesborough during a hot July 
week. The weather is dry, requiring the maximum target of 10.5 gallons of water per plant per 
week (1.5 gallons per day). [1, 3] 
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• Each plant has 4 emitters covering its root zone (2 emitters per line times 2 lines. 
• Each emitter outputs 0.5 gph. 
• The total emitter output per plant is: 4 emitters times 0.5 gph = 2.0 gph 
• Calculate the weekly run time: Weekly Run Time = 10.5 gallons/2.0 gph = 5.25 hours 
• The Schedule: Divide this total into three run sessions of 1 hour and 45 minutes spaced 

evenly throughout the week (e.g., Monday, Wednesday, Friday morning).[3] This 
schedule allows the soil pores to drain and breathe between waterings, preventing 
anaerobic root rot. 

 

2. Nutritional Management: Feeding the Symbiosis 
If you apply standard garden fertilizers—such as 10-10-10, Miracle-Gro, or fresh steer 
manure—to your blueberries, you will stress or kill them. 
Blueberries have two strict physiological rules regarding nutrition: 

1. They cannot tolerate nitrate nitrogen (NO3). [1, 4] Standard plants use nitrates easily, but 
blueberries lack the nitrate reductase enzymes needed to process this chemical form. 
Nitrate fertilizers act as a slow poison to Vaccinium, causing leaf-margin burn, root 
dieback, and severe iron chlorosis. Blueberries must be fertilized exclusively with 
ammonium nitrogen (NH4). [1, 4] 

2. They are highly sensitive to chloride-based salts. Avoid potassium chloride (muriate of 
potash), as the chlorine ions will quickly burn the delicate, hairless matric roots.[4] 

The Acidifying Nutrient Selection 
To feed your plants safely while maintaining the acidic soil solution (pH 4.5 to 5.2), select from 
these three highly compatible fertilizers: 
 
1. Ammonium Sulfate (21-0-0) 
The gold standard for blueberry mineral fertilization. It provides nitrogen entirely in the 
ammonium (NH4) form, while the sulfate (SO4) ions continuously react with soil moisture to 
produce sulfuric acid, keeping the local soil active pH low.[4] 
 
• When to Use: Ideal for native soils where the starting pH sits slightly high (5.2 to 5.5) 

and requires continuous downward pressure. 
 
2. Urea (46-0-0) 
 
A highly concentrated nitrogen source. Soil microbes rapidly convert urea into ammonium, 
making it safe and highly effective for blueberries.[4] 
• When to Use: Best for established beds that have achieved a perfectly stable pH of 4.8 

and require a pure, non-acidifying nitrogen boost. 
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3. Organic Cottonseed Meal (6-2-1 or similar) or Feather Meal {12-0-0) 
 
Outstanding organic options. [1, 3] Because these organic materials must be broken down by soil 
microbes and the plant's symbiotic EMF, they release ammonium nitrogen slowly over several 
months, mimicking the natural forest floor. 
• When to Use: Outstanding for sandy ridges (Chapter 2) or raised beds where synthetic 

nutrients leach out too quickly 
 
 
 
 
 
 
 

The Annual Fertilizer Schedule 
To avoid burning the shallow roots, always split your annual nitrogen application into three 
equal parts: [1, 3] 
• Split 1 (Early Spring): Apply at bud break / early bloom (typically mid-April in Northeast 

Tennessee). 
• Split 2 (Late Spring): Apply at fruit set, approximately 4 to 6 weeks after the first 

application (typically late May). 
• Split 3 (Early Summer): Apply immediately after harvest is complete (typically early July) 

to fuel the critical summer vegetative flush. 

Application Rates (Calculated per plant): 

For a mature, 5-year-old bush, the total annual nitrogen requirement is approximately 0.1 
pounds of actual nitrogen (N)[3] 
If using Ammonium Sulfate (21% actual N), calculate your requirements using this formula: 
 
 
 
 
Dividing this total into our three seasonal splits: About 2.5 ounces per plant 
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The Application Protocol:  

1. Rake back the organic mulch in a circle 
extending 12 inches outward from the plant 
crown.  

2. Scatter the 2.5 ounces of fertilizer evenly 
across the bare soil. **Never dump fertilizer 
in a concentrated ring against the wooden 
stems.** 

3.  Replace the mulch layer immediately.  
4. Run your drip irrigation system for 30 

minutes to dissolve and wash the ammonium 
ions into the root zone, preventing volatilization (nitrogen loss to the air). 

 

3. Weed Management:  
Protecting the Shallow Canopy Because blueberries lack a deep taproot and have a delicate root 
structure, they are exceptionally poor competitors.[1] Grasses and deep-rooted broadleaf weeds 
will quickly out-compete a blueberry bush for water and nutrients, stunting its growth and 
reducing fruit yields. 

The Mulch Shield (Physical Control)  
Your first and most effective line of defense is maintaining a continuous, 3-to 4-inch layer of 
coarse organic mulch. [1, 3] 

The Material: 

Use aged pine bark fines or clean pine needles.[1] Avoid hardwood mulches or sawdust; as they 
decay, they can slowly raise the soil pH out of the blueberry's target range.  

The Maintenance: 

Replenish this mulch layer every autumn. Do not pile mulch directly against the plant's woody 
canes (maintain a 2-inch clear collar around the crown) to prevent bark decay and discourage 
voles from chewing on the wood.  

Manual and Cultural Control  

If weeds break through the mulch shield, execute these rules: 
 No Deep Cultivation: Never use a hoe, spade, or rototiller within 3 feet of a blueberry 
crown. Any mechanical cultivation deeper than 1 inch will shred the shallow, hairless matric 
roots, shocking the plant and inviting root pathogens. [1, 2]  
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 Hand Weeding: Hand-pull weeds when they are young and the soil is damp. Place your 
thumb firmly over the blueberry's soil surface while pulling to prevent the weed's roots from 
lifting and disrupting the adjacent shallow blueberry roots. 
 

4. Pest and Disease Management:  
The Clean Crop Compared to high-maintenance tree fruits, blueberries are remarkably clean 
and resilient. However, to secure a heavy harvest, you must manage three regional threats: 
birds, the Spotted Wing Drosophila (SWD), and Mummy Berry disease. 

Bird Exclusion (The Primary Competitor)  
The moment your blueberries blush from green to dusty blue, local mockingbirds, robins, and 
catbirds will target your crop. They can easily strip a mature patch of 90% of its fruit within 
days.  

The Solution: 

Visual deterrents (like plastic owls, reflective tape, or foil pie pans) are ineffective; birds quickly 
learn to ignore them. Physical exclusion is the only guaranteed solution.[3] 

The Design: 

 Construct a simple, semi-permanent netting cage over your rows using 3/4-inch electrical 
conduit (EMT) or PVC arches. Drape the frame with high-quality, UV-resistant 1/4-inch 
extrusion netting.[3] 

The Rule: 

Ensure the netting is completely sealed to the ground using landscape staples or heavy boards. 
Birds will walk along the perimeter, looking for any gap to crawl underneath. Additionally, keep 
the netting suspended at least 12 inches away from the outermost branches; otherwise, birds 
will land on the mesh and feed on the berries directly through the holes. 

Mammalian Pests: Defending Against Rabbits 
While insects and fungi are microscopic threats, rabbits (primarily the eastern cottontail, 
Sylvilagus floridanus) present a direct physical danger to blueberry plantings. This is true during 
the dormant winter months when other green forage is scarce. Managing mammalian pests 
requires identifying specific types of chewing damage and installing custom physical exclusions. 
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How Rabbits Damage Blueberry Bushes: 

Rabbits target young, smooth canes and tender shoots. They cause two distinct types of 
physical damage: 
•    45-Degree Clean Cuts: Rabbits have sharp, chiseling incisors. When they feed on young 
vegetative shoots or branches, they clip the stems cleanly at a sharp 45-degree angle.[7] This 
clean, smooth cut differs from deer browsing, which leaves ragged, torn, and shredded branch 
ends because deer lack upper incisors. [7, 9] 
•    Girdling: On older, thicker canes, rabbits gnaw away the outer bark to reach the tender, 
green cambium layer underneath.[8] If a rabbit chews a continuous ring around a cane, this 
process is called girdling.[8] Girdling severs the phloem pathways, which stops the downward 
flow of carbohydrates from the leaves to the root system.[8] Within a single growing season, all 
growth above the girdled ring will wilt, turn brown, and die.[8] 

The Limitations of Standard Fencing: 

A standard 3-foot wire fence placed loosely around a plant often fails to stop rabbits for three 
reasons: 
1   Squeezing Through Large Openings: Standard poultry netting (chicken wire) often features 
2-inch hexagonal openings.[7] While adult rabbits cannot pass through this mesh, small juvenile 
rabbits squeeze through these gaps easily, gaining complete access to the tender young 
shoots.[7] 
2   Tunneling Under the Base: Rabbits are skilled excavators.[7] If the bottom edge of a wire 
cylinder sits loosely on top of the organic mulch, rabbits will quickly push or scrape a small 
tunnel underneath the wire.[7] 
3   Snow Clearance Hazards: During winter snows, snowdrifts accumulate around the base of 
the bushes.[8] A rabbit can stand on top of a compacted snowdrift, allowing it to reach over the 
top of a low fence and feed on the upper branches.[8] 

The Improved Individual Cage Blueprint: 
To construct an effective barrier around individual young plants, replace standard chicken wire 
with a custom hardware cloth cylinder: 
•    The Material: Use 1 or 1/2-inch galvanized hardware cloth. [7, 8] This heavy-duty, welded 
wire cannot be chewed through by rodents, and the 1 or 1/2-inch mesh squares are too small 
for even the smallest juvenile rabbits to squeeze through.[7] 
•    The Dimensions: Construct a cylinder at least 30 to 36 inches tall.[8] This height prevents 
rabbits from jumping over or reaching over the top, even during moderate snow 
accumulation.[8] Ensure the cylinder stands 2 to 3 inches away from the outermost canes to 
prevent rabbits from pushing the wire against the bark to feed through the mesh.[7] 
•    The Ground Seal: Clear a small ring of mulch away from the perimeter. Dig a shallow trench 
2 to 3 inches deep. Set the bottom of the hardware cloth cylinder into this trench and backfill it 
with native soil or heavy gravel. [7, 8] If digging is impractical due to rocky Litz soils, flare the 
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bottom 6 inches of the wire outward along the ground surface, and secure it tightly using 
heavy, U-shaped steel landscape staples spaced every 6 inches. [7, 8] 

Spotted Wing Drosophila (SWD)  
Spotted Wing Drosophila (Drosophila suzukii) is an invasive 
vinegar fly that has become a major pest in Northeast 
Tennessee.[5] Unlike native fruit flies that only attack 
overripe or decaying fruit, the female SWD possesses a 
serrated, saw-like ovipositor (egg-laying tube) that allows her 
to saw into perfectly firm, ripening blueberries to deposit her 
eggs.[5] Within days, the eggs hatch into microscopic white 
larvae (maggots), turning the firm berry into a soft, watery, 
unmarketable mess.  

The SWD IPM Protocol:  

Monitor Early: Hang simple yeast-and-sugar fermentation traps in your blueberry canopy 
starting in June to detect the first flight of adult flies.[5]  
Clean Harvest (Sanitation): Harvest your blueberries every 2 to 3 days. Do not leave overripe or 
damaged berries hanging on the bushes or rotting on the ground, as this creates a breeding 
ground for SWD.[5]  
The Cold Storage Fix: Immediately place harvested berries in a refrigerator set to 33F to 36F. [5] 
This intense cold, halts the development of any microscopic eggs or young larvae, preserving 
the shelf life and quality of the fruit.  
Organic Chemical Control: If trapping reveals high populations, apply a targeted spray of 
Spinosad (a highly effective organic bacterial byproduct) in the late evening when native 
pollinators are no longer active.[5] 

Mummy Berry (Monilinia vaccinii-corymbosi)  
This destructive fungal disease over-winterizes in 
fallen, infected berries on the soil surface.[6] In early 
spring, these shriveled, mummified berries produce 
tiny, cup-like structures (apothecia) that eject spores 
into the air, infecting newly opening leaves and 
flowers.[6] The infected blossoms look healthy, but 
as the fruit develops, the berries turn tan, hard, and 
pumpkin-shaped, eventually dropping to the ground 
as a fresh crop of mummies.[6] 
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Mummy Berry Prevention Protocol:  

The Mulch Burial (Sanitation): In early spring, before bud break (late March), apply a fresh 2-
inch layer of pine bark mulch over the entire root zone. [3, 6] This physical blanket buries and 
seals the fallen mummified berries, preventing the fungal cup-structures from reaching the 
open air to eject their spores. 
Air Flow:  Prune your bushes (as detailed in Chapter 8) to maintain an open canopy, allowing 
sunlight and mountain breezes to dry the leaves and flowers rapidly, which halts spore 
germination. 
 

Footnotes  

[1] Oregon State University Extension Service, "Growing Blueberries in Your Home Garden," 
https://extension.oregonstate.edu/ 

[2] University of California Division of Agriculture and Natural Resources, "Vascular Water Transport and Cavitation 
Risks in Vaccinium," https://vric.ucdavis.edu/ 

[3] Virginia Cooperative Extension, "Specialty Crops: Highbush Blueberry Production," 
https://www.resources.ext.vt.edu/ 

[4] University of Tennessee Extension, "Soil and Nutritional Management for Blueberries," 
https://extension.tennessee.edu/ 

[5] University of Tennessee Extension, "Spotted Wing Drosophila Management in Small Fruits," 
https://extension.tennessee.edu/ 

[6] North Carolina Cooperative Extension, "Mummy Berry Disease of Blueberry," https://content.ces.ncsu.edu/ 

[7] Penn State Extension, "Cottontail Rabbits," https://extension.psu.edu/ 

[8] Iowa State University Extension, "Protecting Trees and Shrubs Against Rabbits in Winter," 
https://www.extension.iastate.edu/ 

[9] University of Wisconsin-Madison Division of Extension, "Fruit Production for the Home Gardener," 
https://fruit.webhosting.cals.wisc.edu/ 

 8. Pruning Blueberries 
 
Left to its own devices, a mature blueberry bush does not become a bountiful food forest; it 
turns into a dense, tangled thicket of woody matchsticks that yields nothing but 
disappointment. Pruning enforces productivity. Regular cuts balance the vegetative energy of 
the plant with its fruit load. This keeps the canopy open and productive. 
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To manage your plantings in the soils of our region, you must understand how the plant grows, 
how to identify wood of varying ages, and how to execute structural cuts that stimulate new 
growth from the base of the crown. 
 

1. Why We Prune Blueberries 
Highbush blueberries produce their fruit exclusively on one-year-old wood.[1] The shoots that 
grew during the previous summer carry the buds that will open into flowers and berries in the 
spring. While a cane can live for decades, its ability to produce high-quality fruit declines rapidly 
after several seasons.[2] 
The most productive canes on a blueberry bush are between 2 and 5 years old. [1, 2] Once a cane 
reaches 6 years or older, its lateral branching becomes excessively dense. The internal vascular 
pathways narrow, which restricts the movement of water and nutrients to the developing 
fruit.[2] The leaves on these old canes are often small, and they cannot produce enough 
carbohydrates to support both shoot growth and sweet berries. 
When you leave a bush unpruned, it sets far too many flower buds. This condition is called 
overcropping.[2] Because the root system cannot supply enough water and carbohydrates to 
sustain this excessive fruit load, the berries remain small, sour, and slow to ripen.[2] 
Overcropping also halts the development of new vegetative shoots, which are necessary for the 
following year's crop. In severe cases, the plant suffers carbohydrate exhaustion. This leads to 
biennial bearing, where the bush produces a heavy, poor-quality crop one year and virtually 
nothing the next.[2] 
Annual pruning resolves this imbalance. A proper winter pruning program removes between 
30% to 40% of the existing flower buds.[1] This reduction allows the plant to redirect its energy 
into the remaining berries, which increases their size and sugar content. It also stimulates the 
development of new, vigorous shoots from the crown, which secures your harvests for future 
seasons. 
 

2. Wood Age and Bud Types 
To prune your bushes 
correctly, you must 
distinguish between 
vegetative buds and flower 
buds. You must also identify 
the age of individual canes by 
their physical appearance. 
Bud Identification 
Blueberry buds form in late 
summer on the shoots that 
grew during the current 
season. By winter, they are 
fully formed and easy to 
identify: [1] 
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• Flower Buds: These buds are located on the terminal portions of the shoots, typically on 
the outer 2 to 3 inches of growth.[1] They are large, plump, rounded, and teardrop-
shaped. Each healthy flower bud can produce a cluster of 3 to 7 berries.[4] 

 
• Vegetative Buds: These buds are located lower down on the same shoot. They are 

small, narrow, pointed, and lie flat against the bark.[1] These buds will open into leaves 
and new vegetative shoots in the spring. 

Cane Age Identification 
A healthy, productive blueberry bush should consist of a mix of canes of different ages. You can 
determine the age of a cane by observing its color, bark texture, and branching pattern: [2, 4] 
• 1-Year-Old Canes (New Growth): These are unbranched, whip-like shoots that emerge 

directly from the crown of the plant. They are smooth and have reddish-brown or bright 
green bark.[1] They carry mostly small vegetative buds, with a few flower buds at the 
very tip. 

• 2-to-5-Year-Old Canes (Peak Producers): These canes are upright and sturdy. The bark 
has turned a light gray-brown, and they possess multiple strong lateral branches.[4] The 
wood is smooth and firm, and the lateral shoots are loaded with plump flower buds. 

• 6-Year-Old and Older Canes (The Dinosaurs): These canes are thick, often exceeding 1 
inch in diameter at the base.[2] The bark is dark gray, rough, and frequently peeling. 
Lichens often grow on these older stems. Their lateral branches are short, thin, and 

twiggy, and they resemble miniature brooms with very few, small flower buds. [2, 4] 
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3. Chronology of the Cut 
The timing of your pruning cuts directly affects the health and cold-hardiness of the bush. 
Pruning must be completed when the plants are fully dormant, which occurs in late winter to 
early spring. [1, 3] In our region, this window spans from January through early March. [3] 
Avoid pruning in the autumn or early winter. Pruning cuts made before the coldest winter 
temperatures arrive can expose the inner tissues of the cane to freeze damage, as the plant 
cannot heal its wounds during freezing weather.[2] Pruning too early also prevents the plant 
from transferring essential carbohydrates from the canes down into the crown and roots for 
winter storage.[2] 
Waiting until late winter has clear advantages: 
• Damage Identification: You can easily identify and remove any wood that was damaged 

or killed by winter freezes.[2] 
• Bud Assessment: The flower buds are fully swollen and easy to see, which helps you 

gauge how many buds you are removing. 
• Rapid Healing: The plant is close to spring active growth, which allows the pruning 

wounds to heal quickly once temperatures rise.[1] 
 

4. Step-by-Step Structural Pruning Protocol for Bush 
Expansion 

To expand the structure of your blueberry bush and keep it highly productive, you must follow 
a systematic, bottom-up approach. Focus on the crown first, then move upward to detail the 
branches. 

 
 
 
 
 
 
 
 

 

Step 1: Define the Crown 

Pruning starts at the soil line, not at the top of the bush.[4] Visualize a circle 12 to 18 inches in 
diameter around the crown of the plant. [1, 4] Cut off all shoots of any age that have emerged 
from the ground outside this circle. This maintains a tight, upright base, which makes mulching, 
weeding, and harvesting much easier. 
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Step 2: Remove Low-Angled Canes and Crossovers 

Remove any canes that grow horizontally or at angles less than 45 degrees to the ground. [1, 2] 
Low-lying branches will bend further under the weight of fruit. This causes the berries to touch 
the soil, where they rot or get contaminated by rain-splashed dirt.[1] 
Next, find any canes that cross through the center of the bush and rub against other wood. 
Rubbing damages the bark, which creates entry points for fungal diseases like canker. Cut these 
crossing canes back to their origin.[2] 

Step 3: Open the Center 

A dense center blocks sunlight from reaching the interior of the plant. This shades out the lower 
leaves and reduces photosynthesis. It also traps moisture, which increases the risk of fungal 
infections.[1] 
Identify the oldest canes. These are the thickest, grayest canes covered in peeling bark or 
lichens. Use long-handled loppers to remove 1 to 3 of these old canes. [1, 2] Make your cuts as 
close to the soil line as possible, and do not leave stubs. Removing these old canes opens up the 
canopy. Sunlight penetrates the interior leaves, and air circulates freely. This cut also stimulates 
the crown to produce new, vigorous basal shoots that will expand the plant's future bearing 
capacity. [1, 4] 

Step 4: Thin and Head Back 

Move your focus to the upper portion of the remaining canes. As a cane ages, it branches 
repeatedly. This results in clumps of thin, twiggy, matchstick-sized lateral shoots.[4] These small 
branches cannot support large fruit. Cut out these brushy lateral twigs. 
If a remaining cane has an excessive number of flower buds, head the cane back slightly. This 
cut removes the terminal portion of the shoot, which thins the potential crop and prevents the 
cane from bending and breaking under a heavy fruit load.[4] 
 

5. Training Schedule from Planting to Maturity 
Pruning practices must adapt to the age and developmental stage of your planting. 
 
Year 1: The Root-Building Sacrifice. When you plant a new blueberry bush, you must remove 
all flower buds. [1, 2] You can rub them off by hand or prune the tips of the shoots. You must also 
cut back the height of the plant by 1/3 to 1/2.[3] 
This treatment is essential for container-grown plants, which are often root-bound. Because 
their delicate, hairless matric roots are confined, they cannot absorb enough water to support a 
large canopy of leaves and fruit. Cutting back the top balances the foliage with the root system. 
Removing the flower buds prevents the plant from using its carbohydrate reserves for fruit 
production. The plant redirects this energy to root establishment.[2] 
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Year 2: Developing Structure. In the second winter, focus on building an upright frame. 
Remove any low-growing, weak, or damaged shoots.[4] If the plant grew exceptionally well 
during its first year, you can allow a small handful of berries to mature.[4] However, if the plant 
appears weak or stunted, remove all flower buds again to encourage vegetative growth. 
 
Year 3 and Beyond: Maintaining the Cycle. By the third year, the bush is established and ready 
to produce a regular crop.[4] You must begin selecting new basal shoots to build the permanent 
framework of the plant. 
A mature highbush blueberry plant should have between 10 and 15 canes of varying ages.[1] To 
maintain this structure, aim to keep 2 to 3 canes of each age class from 1 to 5 years old.[1] Every 
winter, follow this replacement schedule: 
• Identify and remove the 2 to 3 oldest, gray canes at the ground level.[1] 
• Select the 2 to 3 strongest, most upright new basal shoots that grew during the previous 

summer to replace them.[1] 
• Cut all other new basal shoots down to the ground. 

This continuous cycle ensures that your bush never contains unproductive wood. It maintains a 
constant supply of vigorous, young bearing canes, which guarantees large, sweet blueberry 
harvests year after year. 
 

6. Final Thought about Pruning 
Pruning can feel intimidating and downright scary. You can read the literature, watch videos, or 
see an expert demonstrate the process right in front of you, but none of that replaces the real 
thing. You will only begin to understand pruning when you place the clippers on a blueberry 
cane yourself, face your hesitation, and make the cut. Fortunately, pruning and using sterilized 
clippers will not kill your plant. Big mistakes might reduce your harvest for a season, but the 
plant survives. Watch your cuts, identify the old or diseased wood, examine the growth habits, 
and learn directly from the results. Within a few years, the process will make perfect sense. 
 

Footnotes 

[1] North Carolina Cooperative Extension, "Pruning Blueberries," https://gardening.ces.ncsu.edu/ 

[2] Oregon State University Extension Service, "Growing Blueberries in Your Home Garden," 
https://extension.oregonstate.edu/ 

[3] University of Tennessee Extension, "Pruning Blueberries in Home Gardens," https://extension.tennessee.edu/ 

[4] University of Georgia Extension, "Pruning Blueberries," https://extension.uga.edu/ 
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9. Propagating your favorite Blueberry 
 
Purchasing mature blueberry plants to establish a productive home fruit planting can quickly 
become a major financial investment. When faced with the heavy, unyielding clay soils of 
Northeast Tennessee, that investment is highly vulnerable. If you plant expensive nursery stock 
directly into unmodified local soil, the delicate root systems often suffocate and die within the 
first two seasons. 
Propagating your own plants from existing bushes provides a practical solution to this problem. 
Especially after pruning, what a great way to use some of the pruned cuttings instead of 
discarding them. It allows you to produce dozens of genetically identical clones at virtually no 
cost. By growing these plants yourself, you can select wood from cultivars that have already 
proven their resilience in our local climate. You also gain a supply of young plants to use in 
experimental planting beds as you work to master local soil modification. 
This chapter details the step-by-step methods for propagating blueberries from cuttings, 
explains the physiological differences between hardwood and softwood wood, and provides a 
clear transition protocol to help young plants move from sterile propagation media into the 
challenging local soils of our region. 
 

1. Why Propagate (Asexually) 
Blueberry seeds do not reproduce true-to-type.[1] Because blueberries require cross-pollination 
to achieve optimal fruit size, the seeds inside a single berry contain a genetic mix of both parent 
plants.[1] If you plant a seed from an outstanding 'Bluecrop' or 'Premier' bush, the resulting 
offspring will have unpredictable fruit quality, growth habits, and soil tolerances. It can also 
take up to seven years for a seedling to produce its first cluster of fruit.[1] 
Asexual propagation bypasses this genetic lottery. By using vegetative cuttings, you are taking a 
piece of parent tissue and forcing it to regenerate its own root system. [1, 2] The resulting plant is 
a genetic clone. It retains every characteristic of the parent, including its exact fruit flavor, 
ripening window, and physiological adaptation to acidic soil. 
Furthermore, cuttings from mature bushes skip the long juvenile phase. Because the wood is 
already physiologically mature, the rooted clone will be ready to set fruit much sooner than a 
seedling, though you must still remove the blossoms in the first season to support root 
growth.[2] 
 

2. Selecting and Harvesting Propagation Wood 
To propagate successfully, you must select the correct wood. Blueberries can be grown from 
either dormant hardwood cuttings or actively growing softwood cuttings. [1, 3] Both methods 
require distinct timing and handling protocols. 
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 Blueberry Propagation Calendar 
                       

    [ Jan - Feb ]   ─── Harvest dormant hardwood whips. 
    [ March ]       ─── Store hardwood cuttings in refrigeration. 
    [ April ]       ─── Stick hardwood cuttings in outdoor beds. 

    [ June - July ] ─── Harvest and stick active softwood cuttings. 
    [ Oct - Nov ]   ─── Pot up rooted cuttings; overwinter in cold frame. 

 

Hardwood Cuttings (Late Winter) 
Hardwood propagation utilizes dormant, one-year-old shoots. [2, 3] In our region, collect this 
wood between late January and early February.[1] 
• Wood Selection: Look for vigorous, upright shoots that grew during the previous 

summer.[3] This wood has smooth, reddish-brown bark. Avoid older gray wood, which 
lacks the active cellular machinery needed to regenerate roots quickly.[3] 

• Bud Selection: Choose shoots that contain mostly vegetative leaf buds.[1] These buds are 
small, narrow, and pointed. Avoid the terminal ends of the shoots that carry large, 
plump, rounded flower buds. If you stick a cutting that has flower buds, the cutting will 
attempt to bloom instead of producing roots, which exhausts its stored carbohydrates 
and kills the shoot.[3] 

Softwood Cuttings (Late Spring to Early Summer) 
Softwood propagation utilizes succulent, actively growing shoots. [3, 4] In Northeast Tennessee, 
the window for softwood collection spans from early June through mid-July.[3] 
• Wood Selection: Select shoots from the first vegetative growth flush of the spring.[4] The 

wood must be in a semi-hardened stage. To test this, bend the shoot. If the shoot bends 
without snapping, it is too young and succulent; it will likely rot in the propagation 
bed.[1] If the shoot snaps cleanly when bent at a 90-degree angle, it has reached the 
ideal stage of maturity.[1] 

• Handling: Softwood tissue dries out within minutes. Collect these shoots early in the 
morning when the parent plant is fully hydrated.[3] Place the harvested shoots 
immediately into a moist plastic bag and keep them in a shaded, cool cooler until you 
are ready to process them. [3, 4] 

 

3. Hardwood Propagation Protocol: Step-by-Step 
Hardwood cuttings are highly reliable because they are less prone to moisture stress during the 
rooting phase. Follow this step-by-step procedure to process and stick dormant hardwood 
cuttings. 
 
 



 

Blueberries a Practical Guide 61 August  2026 

  Hardwood Cutting Preparation 
                  
                        Terminal Tip (Discard) ─── [x] (Contains flower buds) 
                                         │ 
                         Cutting 1 (4-6 inches) ─── [ ] Top cut made flat above bud. 
                                         │ 
                         Cutting 2 (4-6 inches) ─── [ ] Base cut made at a 45-degree angle 
                                         │                                        directly below a node. 
                                  Basal Base        ─── [ ] 
 

Step 1: Segment the Whips 
Take your collected one-year-old whips and cut them into sections between 4 and 6 inches 
long.[1] Make the top cut of each segment flat, roughly 1/4 inch above a healthy leaf bud.[1] 
Make the bottom cut at a sharp 45 degree angle directly below a node.[1] The slanted cut 
exposes more of the cambium layer, where root development occurs, and helps you identify 
which end goes down into the media. Discard the terminal tip if it contains plump flower 
buds.[3] 

Step 2: Prepare the Rooting Media 
Do not use garden soil or commercial potting soil for propagation. These media pack too tightly, 
restricting oxygen flow and encouraging fungal pathogens. Instead, mix a high-porosity 
propagation media consisting of 75% sphagnum peat moss and 25% clean horticultural sand. [2, 

3] The peat moss provides the necessary high acidity (pH 4.5 to 5.0), while the sand ensures fast 
drainage and keeps the root zone aerated.[3] 

Step 3: Fill and Settle the Trays 
Fill deep plastic propagation flats or individual 4-inch pots with the peat-and-sand mixture. 
Press the media down gently to eliminate large air pockets, and drench it with water until the 
media is completely saturated. Peat moss is hydrophobic when dry, so you may need to apply 
water several times over an hour to ensure the mix is fully wet.[2] 

Step 4: Stick the Cuttings 
Insert the slanted base of each cutting vertically into the moist media. [1, 3] Push the cutting 
down until only the top single bud remains exposed above the surface.[1] Spacing should be 
roughly 2 inches apart in flats. Firm the media gently around the base of each cutting to ensure 
good contact between the wood and the moist peat-sand mix.[3] 
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Step 5: Moisture and Light Management 
Place the flats in an outdoor cold frame or under a low plastic tunnel that receives filtered 
sunlight.[3] Direct afternoon sun will overheat the cuttings, so use a 50% shade cloth over the 
structure. Keep the media consistently moist but never waterlogged.[2] 
Because the cuttings lack roots, they must absorb moisture through the exposed wood. In late 
April, the exposed bud will swell and begin to produce leaves.[3] This foliar growth occurs before 
root development begins. Do not disturb the plants at this stage. Rooting typically occurs in late 
June or July, signaled by a second flush of active leaf growth. [1, 3] 
 

4. Softwood Propagation Protocol: Step-by-Step 
Softwood cuttings root faster than hardwood cuttings, but they require strict humidity 
management because their soft foliage transpires water rapidly. 

Step 1: Trim and Strip 
Trim your collected softwood shoots into 4 to 5-inch segments.[3] Make the bottom cut straight 
across, directly below a leaf node.[3] Strip off all leaves from the lower half of the cutting, 
leaving only 2 to 3 fully expanded leaves at the top.[4] These remaining leaves will produce the 
carbohydrates needed to fuel root development, but leaving too much foliage will cause the 
cutting to transpire water faster than it can absorb it, leading to wilting and death.[3] 

Step 2: Media and Container Preparation 
Use the same propagation media of 75% peat moss and 25% horticultural sand.[2] Softwood 
cuttings are highly susceptible to damping-off fungi, so ensure your propagation trays and tools 
are sterilized with a 10% bleach solution before use.[4] 

Step 3: Sticking and Rooting Hormone 
Though blueberries will root without chemical assistance, using a mild liquid or powder rooting 
hormone containing Indole-3-butyric acid (IBA) at a concentration of 1,000 to 2,500 ppm 
accelerates root initiation.[3] Dip the bottom 1/2 inch of the stripped stem into the hormone, 
then insert it into the wet propagation media, covering the lower half of the stem.[3] 

Step 4: Humidity and Temperature 
Softwood cuttings must have a constant relative humidity near 100% to survive. [3, 4] For home 
gardeners, the easiest method is to place the propagation flat inside a clear plastic dome or a 
sealed polyethylene bag.[3] Place the container in bright, indirect light; direct sunlight will cook 
the cuttings inside the plastic. 
Keep the media temperature between 70F and 75F. [3] Mist the foliage daily with a hand 
sprayer. Roots should begin to form within 4 to 6 weeks.[1] Once the cuttings resist a gentle 
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upward tug, they have successfully rooted, and you can gradually open the plastic cover over a 
week to acclimate the plants to normal atmospheric humidity.[3] 
 

5. Acclimatizing to the Clay 
The primary challenge of blueberry propagation is not getting the cuttings to root; it is 
transitioning the tender, young rooted clones into the native soils of our region. 
The Dunmore Soil Profile 
In Northeast Tennessee, particularly across Washington, Sullivan, and Carter counties, the 
dominant upland soil is the Dunmore clay loam.[5] 
 
 
                                        Dunmore Soil Series Profile 
                        
     Depth (in)  
         0 ───────────── [ Ap Horizon ] Clay loam; pH 5.5 - 6.2; 
                                                                                             moderate organic matter. 
 
         8 ───────────── [ Bt Horizon ] Extremely dense, sticky, 
                                                                                  acidic-to-neutral limestone clay;  
                                                                               high water-retention; poor aeration. 
        45 ───────────── [ Bedrock ] 
 
 
The Dunmore series (Fine, mixed, semiactive, mesic Typic Paleudults) consists of deep, well-
drained to moderately well-drained soils formed in residuum derived from limestone and 
dolomite.[5] While these soils are fertile for pasture grasses, they present three major barriers 
to young, home-propagated blueberries: 

1. Chemical Alkalinity: The native water pH of Dunmore soils typically ranges from 5.5 to 
6.2.[5] As discussed in Chapter 2 and 5, this range is far too high for the obligate Ericoid 
Mycorrhizal Fungi (EMF) that blueberries rely on for nutrient uptake. 

2. Physical Compaction: The subsoil (Bt horizon) of the Dunmore series is a dense, sticky, 
plastic clay.[5] The delicate, hairless matric roots of a newly rooted cutting have zero 
physical ability to force their way into this tight mineral matrix. 

3. Anoxic Wetness: When spring rains fall, Dunmore clay absorbs large volumes of water 
and holds it tightly, closing off the soil macropores. This starves the young roots of 
oxygen, causing rapid root rot. 

 

The Nursery Bed Bridge: Step-by-Step Acclimation 
To prevent root shock and death, you must never transplant a newly rooted cutting directly into 
raw Dunmore clay. Instead, use a two-step nursery bed acclimation process. [2, 6] 
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                                         The Nursery Bed Transition 
                      
   [ Rooted Cutting ] ─────► [ Nursery Pot ] ─────► [ Raised Bed / Trench ] 
     75% Peat / 25% Sand                       100% Aged Pine Bark                       Mixed local clay + Pine bark 
                                         (Develops strong, fibrous root ball).          (Establishes mycorrhizae & 
                                                                                                                acclimates to clay minerals) 

Step 1: Potting Up to the Nursery Stage (First Autumn) 
In October or November, carefully remove the rooted cuttings from the propagation flats. [1, 3] 
The root systems will be small, white, and fragile. Pot each cutting into a 1-gallon nursery 
container filled with 100% aged pine bark fines.[2] Do not add fertilizer at this time. 
Place the potted plants in a sheltered outdoor location, such as against a south-facing wall, and 
bury the pots in hardwood mulch or straw to protect the roots from winter freeze-thaw 
cycles.[3] The pine bark provides a highly acidic, aerated medium where the roots can expand 
safely over the winter.[2] 

Step 2: Establishing the Nursery Bed (Second Spring) 
The following April, construct a dedicated raised nursery bed or a shallow trench to serve as a 
training ground. [2, 6] 
Select an area in full sun with good surface slope to prevent water from pooling. Excise the top 
6 inches of Dunmore soil. In a separate wheelbarrow, prepare an engineered transition mix: [2, 6] 

 
• 1 Part native Dunmore soil (to introduce local mineralogy and native soil biology). 
• 2 Parts aged pine bark fines (to maintain physical aeration and drainage). 
• 1 Part sphagnum peat moss (to lower the overall bed pH toward the target of 4.8). 

Mix these components thoroughly. Fill the bed or trench, raising the finished height at least 6 
inches above the surrounding grade to ensure rapid water runoff during heavy rains.[6] 

Step 3: Planting and Inoculation 
Remove the one-year-old plants from their 1-gallon pots. Gently massage the root ball to 
spread the fine, hair-like fibers outward.[2] Plant them into the transition bed, ensuring the 
crown sits exactly at the soil surface.[2] 
Mulch the bed with a 3-inch layer of coarse pine bark. [2, 6] This transition bed allows the young 
plants to develop a large, robust root system. The presence of the native Dunmore clay in the 
mix gently introduces the roots to the regional mineral profile, while the massive volume of 
organic amendments keeps the soil open, aerated, and highly acidic. 
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Step 4: Final Transplant (Third Spring) 
By the following spring, your propagated plants will be two years old, standing 12 to 24 inches 
tall with a dense, fibrous root mass. They are now physically mature enough to withstand the 
environmental pressures of their permanent home. You can safely transplant them into your 
fully remediated garden beds (using the engineered mounding protocols detailed in Chapter 2), 
where they will establish rapidly and begin producing sweet, high-quality berries for decades. 
 

Footnotes 

[1] North Carolina Cooperative Extension, "Propagating Blueberry Bushes," https://beaufort.ces.ncsu.edu/ 

[2] NC State Extension, "Growing Blueberries in the Home Garden," https://content.ces.ncsu.edu/ 

[3] University of Georgia Cooperative Extension, "Propagating Disease-Free Blueberry Plants from Softwood 
Cuttings," https://secure.caes.uga.edu/ 

[4] Virginia Cooperative Extension, "Specialty Crops: Highbush Blueberry Production," 
https://www.resources.ext.vt.edu/ 

[5] US Department of Agriculture, Natural Resources Conservation Service, "Official Soil Series Descriptions: 
Dunmore Series," https://soilseries.sc.egov.usda.gov/ 

[6] University of Tennessee Extension, "Soil and Nutritional Management for Blueberries," 
https://extension.tennessee.edu/ 

10. The Companion Ecology 
 
In traditional home gardening, companion planting often relies on folklore. Gardeners 
frequently plant specific flowers next to vegetables under the assumption that they repel pests 
or improve flavor. However, agricultural research conducted by land-grant universities 
approaches companion planting through the lens of “agroecology”. 
For the blueberry, companions must be selected based on physical compatibility, soil chemistry 
tolerance, and ecological utility. Because the ericaceous root system is shallow, hairless, and 
relies on specialized mycorrhizae, standard garden companion plants can easily crowd out the 
bush. 
This chapter outlines the scientific parameters of companion planting for blueberries, detailing 
university-tested living mulches, pollinator-attracting floral borders, and the biochemical rules 
of understory selection. 
 

https://extension.tennessee.edu/
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1. The Physical and Chemical Rules of Compatibility 
Before selecting any plant to grow near your blueberries, you must evaluate how its root 
structure and nutrient requirements interact with the soil profile. To avoid harming your 
bushes, companion plants must meet three strict criteria: 
 
• Acid Tolerance: Any plant sharing the blueberry bed must thrive in a soil pH of 4.5 to 

5.2.[1] Plants that prefer neutral soils will suffer from severe nutrient lockouts in this 
range, turning yellow and dying. 

• Non-Competitive Root Architecture: The active feeder roots of your blueberries occupy 
the top 10 inches of soil. Companion plants must have deep, taproot systems that draw 
water and nutrients from lower soil horizons, or they must be extremely low-vigor 
ground covers that do not aggressively feed on nitrogen. 

• Low Nitrogen Demands: Plants that require high amounts of nitrogen will rob the 
shallow blueberry roots of ammonium. 

 
              Root Stratification in Companion Planting 
                     

       [ Soil Line ]  ▼  (Top 10 Inches) 
                      * Blueberry Matric Roots: Fine, shallow, hairless fibers. 
                      * Low-vigor Companion Roots (e.g., Sheep Fescue). 
                         

       [ Subsoil ]    ▼  (10 to 24 Inches and Below) 
                      * Deep-rooted Companion Roots (e.g., Native Lupine). 
                      * Accesses water and nutrients below the blueberry root zone. 

 
 

2. Tested Living Mulches and Cover Crops 
In commercial and large-scale home orchards, maintaining clean, bare soil between blueberry 
rows is physically demanding and leads to soil erosion. University research has identified 
specific grass species that can serve as permanent living mulches without competing with the 
shallow roots of the crop. 

Low-Vigor Fine Fescues 
Trials conducted by Oregon State University and Cornell University evaluated several grass 
species grown directly alongside highbush blueberries. [2, 3] While aggressive pasture grasses 
(such as orchard grass or tall fescue) severely stunted blueberry growth and reduced yields, fine 
fescues behaved differently. 
• Sheep Fescue (Festuca ovina) and Hard Fescue (Festuca brevipila): These non-creeping, 

bunch-forming grasses are highly compatible with blueberries.[2] They possess shallow 
but incredibly low-vigor root systems that do not invade the row. 
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• The Nitrogen Lock: Once established, these fine fescues form a dense sod that prevents 
weed seeds from germinating. They grow slowly, requiring minimal mowing, and do not 
compete heavily for nitrogen or water.[2] 

• Soil Protection: The living root systems of these grasses preserve the structure of the Ap 
soil horizon, preventing the compaction and crusting common in our local clay loams. 

 

3. Attracting Specialized Pollinators 
Blueberries have a bell-shaped flower with a narrow opening. Because of this structure, 
standard honeybees are relatively inefficient pollinators of the crop. Honeybees often perform 
"nectar robbing," chewing a hole in the side of the flower to extract nectar without touching 
the pollen-bearing anthers.[4] 
The most efficient pollinators of blueberries are native bees, specifically bumblebees (Bombus 
species) and southeastern blueberry bees (Habropoda laboriosa). These native insects perform 
buzz pollination, physically vibrating the flower at a specific frequency to release the sticky 
pollen grains.[4] 
Michigan State University and Penn State University extension offices recommend planting 
specific native wildflower borders near your blueberry patch to build up native bee populations. 
[4, 5] To be effective, these companion plants must bloom either immediately before or 
immediately after the blueberry crop, ensuring the bees have a continuous food supply 
throughout the season. 

Recommended Native Insectary Plants for Northeast Tennessee: 

• Wild Lupine (Lupinus perennis): This deep-rooted native legume thrives in acidic, sandy, 
or loamy soils. [1, 5] Because it fixes its own nitrogen through symbiotic rhizobia, it does 
not compete with blueberries for soil nitrogen. It produces beautiful blue flowers in late 
spring, attracting queen bumblebees. 

• Beardtongue (Penstemon species): Native species like Eastern Smooth Beardtongue 
(Penstemon digitalis) tolerate acidic soils and bloom in late spring.[5] Their tubular 
flowers are a primary food source for native long-tongued bees. 

• Joe-Pye Weed (Eutrochium fistulosum): Thriving in the damp, acidic soils of our local 
coves and valleys, this tall native perennial blooms in mid-to-late summer.[1] It provides 
food for native bees after the blueberry harvest is complete, keeping the pollinator 
population active for the following spring. 

 

4. Acid-Loving Understory Companions 
For backyard growers seeking to create an edible, multi-tiered landscape, companion plants can 
be selected from the same botanical family as the blueberry (Ericaceae). These plants naturally 
share the same soil preferences and benefit from the same Ericoid Mycorrhizal Fungi (EMF) 
network. 
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Cranberries and Lingonberries 

• American Cranberry (Vaccinium macrocarpon): Because they are closely related to 
blueberries, cranberries require the exact same soil conditions: a pH of 4.5 to 5.0, high 
organic matter, and consistent moisture. [1, 6] 

• The Living Carpet: Cranberries are low-growing, evergreen vines that spread slowly via 
runners. They form a dense, weed-suppressing ground cover directly beneath highbush 
blueberry bushes.[6] They do not compete with the taller blueberry canes for sunlight, 
and their root systems are shallow enough to coexist without crowd-out. 

• Lingonberry (Vaccinium vitis-idaea): Another acid-loving relative, the lingonberry grows 
as a low, compact shrub reaching only 6 to 12 inches in height.[6] It thrives in the partial 
shade cast by mature highbush blueberry canes, providing a secondary harvest of tart, 
red berries from the understory of your patch. 

 
 

5. Negative Companions 
Just as some plants support the blueberry, others can cause rapid crop decline. You must 
exclude these species from your blueberry beds: 
 
• Allelopathic Trees: Black walnut (Juglans nigra) and butternut (Juglans cinerea) trees 

produce a chemical compound called juglone, which is highly toxic to blueberries.[1] 
Juglone inhibits cellular respiration in the hairless matric roots, causing the bushes to 
wilt and die. Never plant blueberries within the root zone of a walnut tree. 

• Aggressive Turf Grasses: Bermudagrass (Cynodon dactylon) and Johnsongrass (Sorghum 
halepense) must be completely eradicated before planting blueberries. These grasses 
spread via deep, tough rhizomes that physically pierce and strangle the delicate, hairless 
roots of the blueberry.[2] 

• High-pH Buffering Companion Crops: Avoid planting blueberries alongside standard 
garden vegetables like brassicas, tomatoes, or sweet corn. These crops require a neutral 
soil pH (6.0 to 6.8). Applying lime to satisfy these vegetables will raise the soil pH, 
destroying the essential mycorrhizal alliance of your blueberries. 

 

Footnotes 

[1] University of Tennessee Extension, "Soil and Nutritional Management for Blueberries," 
https://extension.tennessee.edu/ 

[2] Oregon State University Extension Service, "Living Mulches and Cover Crops in Highbush Blueberry Production," 
https://extension.oregonstate.edu/ 
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[3] Cornell University Cooperative Extension, "Managing Grass Cover Crops in Small Fruit Systems," 
https://cals.cornell.edu/ 

[4] Michigan State University Extension, "Pollination and Native Bee Conservation in Blueberry Fields," 
https://www.canr.msu.edu/ 

[5] Penn State Extension, "Conserving Wild Bees in Agricultural Landscapes," https://extension.psu.edu/ 

[6] Virginia Cooperative Extension, "Specialty Crops: Highbush Blueberry Production," 
https://www.resources.ext.vt.edu/ 

PART V: Mitigation 
11. Cold Air Drainage and Frost Protection 
 
The physical geography of Northeast Tennessee presents a distinct hazard to blueberry 
production. Our landscape is defined by the parallel ridges and valleys of the Appalachian fold-
and-thrust belt, running from the southwest to the northeast.[1] This terrain creates complex 
microclimates where temperature, wind, and moisture profiles change dramatically over a 
distance of just a few hundred yards. 
While our winter chilling hours are highly reliable, our spring weather is extremely volatile. 
Warm, sunny weeks in March often coax blueberry buds out of dormancy, only for a hard 
freeze to arrive in mid-April. Understanding how cold air behaves in our topography, and how 
to protect open blossoms, is the final step in securing a consistent, year-after-year harvest. 
 

1. The Physics of Cold Air Drainage 
To protect your plants, you must understand how cold air moves. Air has mass, and as it cools, 
it becomes denser and heavier than warm air. On clear, calm nights with no cloud cover, the 
ground radiates heat upward into the cold atmosphere, cooling the air in immediate contact 
with the soil.[2] Because of gravity, this heavy, cold air flows downhill. It drains off the ridges of 
Buffalo Mountain, the Bays Mountain chain, and local hillsides, collecting in the lowest points of 
the valleys. [1, 2] 
   
 
 
 
 
 
 
 
 
 

https://www.resources.ext.vt.edu/
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This movement creates three distinct thermal zones in our local landscape: 
• The Valley Floors (The Frost Pockets): Low-lying valley flats, particularly those near 

creeks or in karst sinkhole depressions common in Washington and Carter counties, are 
highly prone to frost. Temperatures in these low spots can be 5F to 8F colder than the 
surrounding hillsides.[1] 

• The Slopes (The Thermal Belts): The mid-slope of a hill is the safest place to plant 
blueberries. As cold air drains past these slopes, it is replaced by warmer, lighter air, 
keeping temperatures moderated. 

• The Ridges: While less prone to radiative frost, high ridges are exposed to severe 
advective winds and freeze drying, which can desiccate dormant canes. 

 
If you plant a late-blooming Rabbiteye cultivar in a low-lying valley floor, it may still suffer 
blossom damage because cold air pools directly in that depression. Knowing the elevation and 
topography of your specific backyard is critical before setting your plants. 
 

2. Critical Bud Temperatures: The Thresholds of Damage 
Blueberry buds change their tolerance to cold as they develop. A tightly closed, dormant winter 
bud can survive temperatures well below 0F. However, as those buds swell, show green tips, 
and eventually open into bell-shaped flowers, their tissue becomes increasingly tender. [2, 3] 
Understanding these critical temperatures allows you to monitor the weather and deploy frost 
protection measures only when absolutely necessary. 
 
                Critical Temperature Thresholds (°F) 
                  (At which 10% and 90% bud kill occurs) 
                   

     Stage 1: Bud Swell      ─── [10% Kill: 15°F] ─── [90% Kill: 5°F] 
     Stage 2: Tight Cluster  ─── [10% Kill: 23°F] ─── [90% Kill: 15°F] 
     Stage 3: Pink Bud       ─── [10% Kill: 27°F] ─── [90% Kill: 21°F] 
     Stage 4: Full Bloom     ─── [10% Kill: 29°F] ─── [90% Kill: 25°F] 
     Stage 5: Petal Fall     ─── [10% Kill: 30°F] ─── [90% Kill: 26°F] 
 

Development Stages and Sensitivities: 

• Stage 1 (Bud Swell): Buds are rounded and starting to expand. They are highly resistant, 
with 10% injury occurring only when temperatures drop to 15F. [3] 

• Stage 2 (Tight Cluster): Individual flower buds are visible but remain tightly grouped 
together. The 10% injury threshold rises to 23F. [3] 

• Stage 3 (Pink Bud / Bud Burst): Individual blossoms are separating, and the pink or 
white petals are visible at the tips. Damage begins at 27F. [3] 
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• Stage 4 (Full Bloom): The flowers are fully open. This is a highly vulnerable stage. A 
temperature of 29F for more than thirty minutes will kill 10% of the blossoms, while 25F 
will result in a 90% crop loss. [2, 3] 

• Stage 5 (Petal Fall / Green Fruit): The flower petals have fallen, leaving the tiny, green 
developing berry behind. This is the most sensitive phase. A temperature of 30F will 
cause significant damage, ruining the crop.[3] 

3. Passive Protection Strategies 
The best way to manage frost is through thoughtful planning and cultural practices, reducing 
the need for emergency midnight intervention. 

Varietal Selection 

As detailed in Chapter 3, matching your cultivar to your microclimate is your primary line of 
defense. If you live in a low valley floor on the Bowmantown or Greendale soil series, do not 
plant early-blooming Northern Highbush cultivars like Duke, which bloom early and are easily 
caught by late spring freezes. Instead, select late-blooming Northern Highbush varieties like 
Patriot or late-blooming Rabbiteyes like Brightwell, which delay their bloom until the highest 
risk of frost has passed. [2, 4] 

Clean Soil Management 

Keep the soil directly under your blueberry bushes clean and moist when frost threatens. Bare, 
damp soil absorbs solar radiation during the day and acts as a heat sink. At night, this damp soil 
slowly releases that heat upward into the plant canopy. [2] 
If your blueberry rows are covered in thick, dry weeds or fluffy, uncompacted straw mulch, the 
ground cannot absorb heat during the day. The mulch acts as an insulator, trapping cold air 
right at the surface and making the air temperature around your blossoms up to 4F colder than 
it would be over bare, moist earth.[2] 
 

4. Active Protection 
When a late-spring radiative frost is predicted and your bushes are in full bloom, you must 
transition to active protection methods. 

The Physics of Latent Heat (Overhead Irrigation) 
Overhead sprinkler irrigation is one of the most powerful tool available to commercial growers, 
and it can be adapted easily to the home garden. This method relies on a law of 
thermodynamics: the latent heat of fusion. [2, 5] 
When water changes state from a liquid to a solid (ice), it releases a small, measurable amount 
of heat energy (80 calories per gram of water). As long as you keep water continuously dripping 
and freezing onto the plant tissue, that continuous release of latent heat will keep the 
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temperature of the delicate blossom at exactly 32F, even if the surrounding air temperature 
drops to 24F. [2, 5] 

 
                     The Latent Heat Protection Loop 
                
                      [ Continuous Overhead Water Spray Applied to Blossoms ] 
                                                │ 
                             Air temperature drops below freezing (e.g., 26°F). 

                                                │ 
                                                ▼ 
                            Water begins to freeze, forming a clear ice coating. 

                                                │ 
                          Metamorphic Phase Change releases Latent Heat (80 cal/g). 

                                                │ 
                                                ▼ 
                             The internal temperature of the blossom tissue is 
                                physically maintained at exactly 32°F (0°C). 

 

Rules for Overhead Irrigation Success: 

1. Start Early: Turn on the sprinklers when the air temperature at canopy level drops to 
34F. [5] Do not wait for ice to start forming naturally. 

2. Apply Water Continuously: You must apply water constantly. If the water stops or the 
nozzle freezes shut while the air temperature is below freezing, the ice will evaporate 
(sublimation). This chemical reaction pulls heat out of the plant tissue, causing the 
blossom temperature to plummet below the air temperature, instantly killing the 
flower. 

3. Run Until Ice Melts: Do not turn off the water when the sun rises. Keep the sprinklers 
running until the ice completely melts off the canes and free-flowing liquid water is 
visible. [2, 5] 

4. Structural Caveat: This method works well on highbush cultivars, but rabbiteye varieties 
can suffer limb breakage from the heavy weight of accumulating ice. 

Floating Row Covers 
For home gardeners with a few bushes, floating row covers (such as spun-bond polyester frost 
blankets) are highly practical and effective. This is the method that I personally prefer over the 
overhead irrigation method. 
• Installation: Drape a medium-weight 1.5 to 2.0 oz per square yard) frost blanket over 

your bushes.[2] Ensure the edges of the blanket drape all the way to the ground, and 
weigh them down with soil, rocks, or bricks. This traps the geothermal heat radiating 
upward from the damp soil, creating a warm pocket around the branches. 

• Avoid Frame Contact: Try to support the blanket with a simple PVC or wooden frame so 
the fabric does not touch the active blossoms. Any flower buds pressed directly against 
the cold, wet fabric will freeze and die. 
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• Combine with Heat Sources: On exceptionally cold nights (dipping below 25F), you can 
place a safe heat source, such as a heavy-duty outdoor utility light or string of old-
fashioned incandescent holiday lights, under the cover to provide a few extra degrees of 
protection.[2] 

 

Footnotes 

[1] Tennessee Department of Environment and Conservation, "Geological and Climatological Surveys of the Ridge 
and Valley Province," https://www.tn.gov/environment.html 

[2] University of Tennessee Extension, "Managing Spring Frosts in Small Fruit Crops," 
https://extension.tennessee.edu/ 

[3] Michigan State University Extension, "Critical Spring Temperatures for Blueberry Bud Stages," 
https://www.canr.msu.edu/ 

[4] Oregon State University Extension Service, "Growing Blueberries in Your Home Garden," 
https://extension.oregonstate.edu/ 

[5] North Carolina Cooperative Extension, "Overhead Irrigation for Freeze Protection in Blueberries," 
https://content.ces.ncsu.edu/ 

12. Harvesting, Storage, and Post-Harvest 
Handling 
The success of your blueberry planting is not fully achieved when the fruit turns blue. 
Blueberries are non-climacteric fruits, meaning they do not continue to ripen or sweeten after 
you pluck them from the bush.[1] If you harvest them even a few days too early, you will be left 
with sour, rubbery berries that fail to develop their full genetic flavor. 
Managing the harvest requires an understanding of fruit physiology, specific hand-picking 
techniques, and immediate post-harvest cooling. This chapter explains how to identify true 
ripeness, how to protect the berry's natural protective structures, and how to store your crop 
to preserve its quality for months. 
 

https://content.ces.ncsu.edu/
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1. The Chemistry of Ripening: When is a Berry Actually Ripe? 
Blueberries undergo a multi-stage color transition from green to pink, then to a light red, and 

finally to a deep blue. [1, 2] 
However, the shift to blue is an 
unreliable indicator of sugar 
content. 
A blueberry will turn completely 
blue up to 3 days before it reaches 
its peak sugar-to-acid ratio.[2] If 
you pick a berry as soon as it turns 
blue, the flesh inside remains 
greenish-white, the sugars are 
underdeveloped, and the citric 
acid level is unpleasantly high. 
 

To guarantee maximum sweetness, evaluate the berry using two physical markers: 
 
• The Pedicel Ring: Look closely at the connection point where the berry attaches to the 

stem (the pedicel). If you see a pink, red, or light-green ring of skin directly surrounding 
the stem attachment, the berry is still drawing carbohydrates from the plant.[2] Do not 
pick it. A fully ripe blueberry is completely dark blue-purple all the way into the stem 
cavity. 

• The Touch Test: Ripe blueberries lose their rigid firmness. They should feel slightly 
plump and yield to very gentle pressure between your fingers. 

 

2. The Harvest Protocol 
Your harvesting habits directly affect the shelf life of the fruit and the health of the remaining 
crop. 

Timing Your Pick 
Harvest your berries early in the morning, immediately after the night dew has fully evaporated 
from the canopy. [2, 3] Picking during the cool morning hours keeps the internal temperature of 
the fruit low, which slows down the degradation of sugars. 
Avoid picking blueberries when they are wet from rain or morning dew. Moisture trapped in 
harvest containers encourages the rapid germination of fungal spores, particularly gray mold 
(Botrytis cinerea), which can rot your entire harvest within 48 hours. [1, 3] 
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The Roll-of-the-Thumb Technique 
Do not pull or yank the berries off the branches. Aggressive pulling can tear the skin at the stem 
attachment point, leaving an open, wet scar that leaks juice and invites fungal decay.[2] 
 
                   The Proper Picking Motion 
                      

                 [ Index Finger ]  ── Supports the cluster stem. 
          

                 [ Thumb ]         ── Gently rolls the base of the berry  
                                        upward and away from the stem. 
                               

                 [ Result ]        ── Berry detaches cleanly with a dry,  
                                        tight scar. 

 

Instead, use the roll-of-the-thumb method. Cradle a cluster of berries in your palm. Place your 
thumb behind a blue berry and gently roll it upward and away from the stem while supporting 
the main cluster with your index finger. If the berry is truly ripe, it will separate from the pedicel 
with virtually zero effort, leaving a dry, tiny scar.[2] If you must pull hard enough to bend the 
stem, the berry is not ready. Leave it on the bush for another 2 to 3 days. 

Preserving the Epicuticular Bloom 
You will notice a dull, powdery, silver-blue coating on the surface of your blueberries. This 
substance is a natural, waxy barrier called the epicuticular bloom. [2, 4] 
The bloom protects the thin skin of the fruit from solar ultraviolet radiation, prevents excessive 
water loss through evaporation, and blocks moisture-seeking fungal pathogens from colonizing 
the skin.[4] 
Handle the berries as little as possible during harvest to keep this wax intact. Drop the picked 
fruit directly into shallow, ventilated wood baskets or plastic pint containers. Do not pile 
blueberries more than 5 inches deep; the weight of the upper berries will crush the fruit at the 
bottom, rubbing off the protective wax and causing skin tears. 

3. Post-Harvest Cooling 
Once you remove a blueberry from the bush, it continues to breathe, a process known as 
respiration.[3] Respiration consumes the berry's stored sugars and water, slowly drying out the 
fruit and degrading its flavor. 
The rate of respiration doubles for every 10F rise in temperature.[3] If you leave harvested 
berries sitting in a warm garden shed or in the back of a hot vehicle, they will lose more quality 
in one hour than they would during a full week in a cold refrigerator. 
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To stop this deterioration, you must establish a strict cold chain: 

1. Utilize Shade: As you harvest, place your filled baskets in the complete shade of the 
bush or under a canopy. Never allow harvested containers to sit in direct afternoon 
sunlight. 

2. Rapid Temperature Drop: Move the berries indoors and place them into a refrigerator 
within 2 hours of harvest. [2, 3] 

3. Target Temperature: Store blueberries at a temperature between 32F and 34F with a 
relative humidity of 90% to 95%.[3] Under these conditions, fresh, dry-harvested 
blueberries will maintain high quality for 10 to 14 days. 

 

4. The Golden Rule of Storage: Do Not Wash 
The absolute most important rule of post-harvest blueberry management is to never wash your 
berries until immediately before you eat them. [2, 3] 
Introducing liquid water to the stem scar or skin before refrigeration creates several storage 
failures: 
• Saturated Stem Scars: Water collects in the pocket of the stem scar. This moisture 

cannot evaporate easily in the cold, stagnant air of a refrigerator, providing a perfect 
incubation chamber for mold spores. 

• Wax Stripping: Washing rubs off the epicuticular bloom, removing the berry's natural 
defense against rot and dehydration. 

• Skin Toughening: If you wash blueberries before freezing them, the interaction of water 
with the skin cells causes the skins to become tough, leathery, and woody once frozen.[2] 

 

5. Freezing Blueberries for Winter Use 
If you want to preserve your harvest for winter baking or morning smoothies, freezing is highly 
effective. To ensure your frozen berries do not turn into a solid, unmanageable block of ice, 
follow this dry-freeze protocol [2]: 

1. Sort and Clean Dry: Spread your dry, unwashed blueberries in a single layer over a large, 
clean baking sheet. Remove any stems, green berries, or soft, damaged fruit. 

2. Initial Flash Freeze: Place the entire baking sheet flat into your freezer for 2 to 3 hours 
until each individual berry is frozen solid. 
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3. Bag and Seal: Transfer the loose, frozen berries into heavy-duty, airtight freezer bags or 
vacuum-seal containers. Because the berries were frozen individually, they will not stick 
together, allowing you to pour out the exact amount you need for a recipe. 

4. Final Prep: Label the bag with the cultivar name and harvest date. Frozen blueberries 
maintain peak quality for up to 12 months.[2] When you are ready to use them, remove 
the desired portion from the bag and rinse them quickly in cold water immediately 
before incorporating them into your recipe. 

 

 Footnotes  

[1] NC State Extension, "Growing Blueberries in the Home Garden," https://content.ces.ncsu.edu/ 

[2] Oregon State University Extension Service, "Growing Blueberries in Your Home Garden," 
https://extension.oregonstate.edu/ 

[3] University of Georgia Cooperative Extension, "Commercial Blueberry Culture: Postharvest Handling," 
https://secure.caes.uga.edu/ 

[4] University of Tennessee Extension, "Physiology of Wax Accumulation in Ericaceous Fruit Crops," 
https://extension.tennessee.edu/ 

Appendix:  
Glossary of Soil and Botany Terms for Northeast 
Tennessee 
 
This glossary provides definitions for the soil, botanical, and chemical terms used throughout 
this manuscript. It serves as a quick reference when analyzing soil survey maps, planning bed 
preparation, or diagnosing nutritional issues in your planting. 
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1. Soil Horizon Classifications 
Soil horizons are distinct layers within the soil profile, running parallel to the ground surface. 
Each layer has unique physical, chemical, and biological properties. 

O Horizon (Organic Layer) 

The uppermost layer of the soil profile, composed of organic material in various stages of 
decomposition. In a natural forest, this consists of leaf litter and pine needles. In a managed 
blueberry bed, this is the applied mulch layer. This layer protects the soil surface and feeds soil 
microbes. 

A Horizon (Topsoil) 

The mineral soil layer at or near the surface, characterized by the accumulation of organic 
matter mixed with mineral particles. It is the zone of maximum biological activity and root 
density for most native plants. 

Ap Horizon (Plow Layer) 

An A horizon that has been disturbed and mixed by agricultural tillage or home cultivation. In 
Northeast Tennessee, historical farming has often compacted this layer, leaving it depleted of 
organic matter. 

Bt Horizon (Subsoil Clay Layer) 

A subsurface mineral layer that has accumulated silicate clay particles translocated downward 
from upper horizons. In the Dunmore soil series, this layer is sticky, plastic, and dense. It 
restricts water drainage and limits root penetration. 

C Horizon (Parent Material Layer) 

The mineral layer beneath the subsoil, composed of weathered rock fragments. It is little 
affected by biological processes and shows none of the structure found in the upper soil 
horizons. 

R Horizon (Bedrock Layer) 

The consolidated, hard bedrock that sits at the base of the soil profile. In our region, this is 
typically limestone, dolomite, or shale. Its depth below the surface determines the total water 
storage capacity of the soil. 
 



 

Blueberries a Practical Guide 79 August  2026 

2. Soil Series of Northeast Tennessee 
A soil series is the lowest, most specific level of soil taxonomy, grouping soils with similar 
profiles, horizons, parent materials, and physical properties. 

Bowmantown Series 

Deep, somewhat poorly drained soils formed in silty alluvial deposits on river terraces and 
valley flats. Because they have a high-water table during the winter and spring, they present a 
high risk of root suffocation for blueberries unless you grow them on mounded beds. 

Burton Series 

Deep, well-drained loamy soils found on high-elevation mountain slopes and ridges, particularly 
in the Blue Ridge area of Carter and Unicoi counties. They are highly acidic and rich in organic 
matter, making them an excellent native template for acid-loving plantings. 

Dandridge Series 

Shallow, well-drained, shaly soils formed on steep hillsides in the Ridge and Valley province. 
Because they develop over limestone-bearing shale, they have a calcareous buffer and a native 
pH of 6.0 to 7.0. This pH is far too high for blueberries, requiring aggressive acidification or 
raised beds. 

Ditney Series 

Deep, well-drained, acidic loamy soils formed in residuum weathered from sandstone, siltstone, 
and quartzite. They occur on steep mountain slopes in Carter, Johnson, and Unicoi counties. 
They have excellent drainage but low water-holding capacity. 

Dunmore Series 

Deep, well-drained soils formed in residuum weathered from limestone and dolomite. They are 
the dominant upland soils in the valleys of Washington, Carter, and Sullivan counties. They have 
a silty clay loam topsoil and a dense, plastic clay subsoil with a native pH of 5.5 to 6.2. 

Greendale Series 

Deep, moderately well-drained silty loams located in narrow valleys and drainage ways. They 
form from colluvial sediment washed from nearby limestone and shale ridges. They have 
moderate drainage and are suited for highbush blueberries when combined with organic 
amendments. 
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Litz Series 

Moderately deep, well-drained, acidic soils formed in residuum weathered from acid shale. 
They are common on steep ridges throughout Washington, Sullivan, and Greene counties. They 
feature a high content of flat shale fragments, which provides good drainage but makes digging 
difficult. 

Lonon Series 

Deep, well-drained soils formed in loamy colluvium on mountain foot slopes and coves. They 
are highly acidic and have a high natural organic matter content, representing some of the best 
soils for blueberry cultivation in our mountain counties. 

Ramsey Series 

Shallow, excessively drained, rocky soils formed over sandstone and quartzite on steep 
mountain ridges. They have a native pH of 4.5 to 5.0. While they have the ideal acidity for 
blueberries, they are drought-prone and shallow, requiring consistent drip irrigation. 

Sequatchie Series 

Deep, well-drained, fertile loamy soils situated on river terraces and alluvial plains. They have a 
native pH of 5.0 to 5.5, providing an outstanding physical structure for root development when 
modified with organic matter. 

Tusquitee Series 

Deep, well-drained loamy soils formed in colluvial material derived from sandstone and shale in 
mountain coves. They are highly acidic and moisture-retentive, providing an ideal chemical and 
physical environment for highbush cultivars. 
 

3. Botanical and Chemical Terms 
Alkaline Drift 

The gradual upward shift in soil pH that occurs as organic mulches decay and release basic 
cations (calcium, magnesium, and potassium) into the topsoil. This process is accelerated in 
areas irrigated with alkaline well or tap water. 
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Ammonium Sulfate 

An inorganic nitrogen fertilizer ((NH4) 2SO4, analysis 21-0-0) that is highly acidifying. When the 
blueberry root absorbs the ammonium ion (NH4+), it excretes a hydrogen ion (H+), lowering the 
pH of the surrounding soil water. 
 

Buffering Capacity 

The ability of a soil to resist changes in pH. Soils high in clay or organic matter have a high 
cation exchange capacity, allowing them to absorb or release large reserves of ions, which 
requires larger amounts of sulfur to achieve acidification. 

 
Chilling Hours 

The cumulative hours of winter temperatures between 32F and 45F required by a deciduous 
plant to break dormancy. Northern Highbush cultivars require 800 to 1,000 hours to bloom 
normally in spring. 
 
Elemental Sulfur 

A pure, yellow mineral powder (S) used to acidify soil. It does not dissolve in water; instead, it 
must be metabolized by soil bacteria to produce sulfuric acid, a biological process that requires 
warm, moist, well-aerated soil. 
 

Ericoid Mycorrhizal Fungi (EMF) 

Specialized soil fungi (primarily Pezizella ericae) that form a symbiotic partnership with the 
roots of plants in the Ericaceae family. The fungi act as the plant's root hairs, absorbing nitrogen 
and phosphorus in exchange for plant-produced carbon. 
 
Flower Bud Initiation (FBI) 

The physiological process where a vegetative bud inside a leaf axil transforms into a flower bud. 
This transition is triggered in late summer as daylight drops below 12 hours and night 
temperatures cool. 
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Iron Chlorosis 

A physiological disorder where plant leaves turn yellow while the veins remain dark green, 
caused by a lack of available iron. This occurs in high-pH soils where iron becomes bound in 
insoluble mineral complexes, preventing root absorption. 
 
Matric Roots 

The highly fine, hair-like roots of the blueberry plant. They lack root hairs and are extremely 
thin, often less than 75 microns in diameter, making them physically incapable of penetrating 
compacted clay soils. 
 
Nitrogen Immobilization (Nitrogen Draft) 

The process where soil microorganisms absorb inorganic nitrogen from the soil solution to 
decompose highly carbonaceous materials, such as fresh sawdust or wood chips. This deprives 
the shallow roots of the blueberry plant, causing nitrogen starvation. 
 
Peloton 

The dense, coiled loop of fungal hyphae formed inside the epidermal cells of a blueberry root. 
This intracellular structure is where the exchange of nutrients (fungal nitrogen for plant carbon) 
takes place. 
 
Thiobacillus thiooxidans 

The species of naturally occurring soil bacteria responsible for oxidizing elemental sulfur into 
sulfuric acid, lowering the soil pH. They require warm soil temperatures above 50F and 
consistent moisture to remain active. 
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• US Department of Agriculture, Natural Resources Conservation Service "Official Soil 
Series Description: TUSQUITEE Series." https://soilseries.sc.egov.usda.gov/ 

• US Department of Agriculture, Natural Resources Conservation Service "Urban Soil 
Primer: Homeowners and Renters." https://www.nrcs.usda.gov/ 

• US Highbush Blueberry Council "The History of Blueberries." 
https://www.ushbc.blueberry.org/ 
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