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Phytophthora Root 
Rot: Bio-Security 
Protocols
Lienna Hoeg, P.Ag., RPF
Recent discoveries of Phytophthora Root Rot in Nova Scotia 
has it top of mind for many Christmas tree and greenery 
producers. Growers in Nova Scotia can minimize the risk of 
spreading Phytophthora Root Rot (PRR) between Christmas 
tree lots by implementing comprehensive biosecurity 
protocols tailored to key farm activities, including planting, 
fertilizing, shearing, pruning and even vehicle access. These 
strategies should be considered whether disease is present 
or not as proactive measures are the foundation of long-
term integrated management. 

Figure 1. A bareroot nursery transplant bed displaying symptoms of 
Phytophthora Root Rot.

PREVENTATIVE MANAGEMENT
1.	 Use of clean, disease-free seedlings and transplants

2.	 Soil test for Phytophthora and other root rots before 
planting a new area

3.	 Select appropriate planting sites with good drainage

4.	 Prepare raised beds to increase water drainage

5.	 Implement proper sanitation practices (sterilization of 
tools and equipment)

NURSERY PRACTICES
•	 Grow plants on raised beds in containers to avoid 

contact with ground and improve air circulation and 
drainage.

•	 Use clean, new pots or containers every time.

•	 Purchase container soil from a reputable source or 
consider steam sterilized soil.

•	 Irrigate from a protected and treated water source (dug 
or drilled well) and treat water if necessary.

•	 Do not produce by vegetative propagation and obtain 
seed from a reputable source.

•	 Test potted containers via laboratory or leachate bate 
tests. 

PLANTING PROTOCOLS
•	 Select seedlings or transplants from sources that 

are disease-free, avoiding nurseries with a history of 
Phytophthora or poor drainage. 

•	 Select resistant varieties.

•	 Select raised planting sites with excellent drainage and 
avoid planting in areas known to accumulate water or 
have previously hosted infected plants.

•	 Sterilize planting tools (shovels, dibbles, knives) before 
use in each new field by washing soil off and soaking 
in a disinfectant solution (e.g., 10% bleach, commercial 
disinfectant) for 10 minutes, rinse thoroughly. 

•	 Do not transport soil, root debris or water between 
fields; clean boots and change disposable boot covers 
between lots.

 

Figure 2. A Fraser fir plantation infected with PRR, displaying foliar 
symptoms and entire tree death.
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FERTILIZING PRACTICES AND OTHER 
SOIL AMMENDMENTS
•	 Avoid fertilizing during wet conditions or periods 

of accumulated water, which favor movement and 
infection. 

•	 Sanitize fertilizer spreaders and buckets by removing 
soil, clean with detergent and treat thoroughly with 
disinfectant before entering new fields. 

•	 Consider use of fresh mulch in areas with confirmed 
PRR. Frush mulch can suppress PRR though several 
mechanisms: 

	» Creates a physical barrier (reduces water splash).

	» Modifies the soil environment by increasing soil 
moisture, improving nutrition, aggregation and 
drainage.

	» Decomposition of mulch increases microbial 
activity and cellulase enzyme activity.

	» Regulates soil salinity by maintaining more 
consistent soil moisture, preventing sharp 
increases in salinity if soil dries out.

	» Moderates soil temperature, decreases plant 
stress and improves root growth (especially in 
areas with high summer temperatures).

•	 Apply gypsum to inhibit the spread of PRR by:

	» Providing a source of calcium to the soil which 
can suppress the formation of PRR spores.

	» Improving drainage and soil structure as gypsum 
increases soil permeability, facilitating improved 
drainage and aeration and decreasing water 
saturation. 

	» Disrupting spore distribution as calcium ions can 
interrupt swim-ability of PRR spores.

Figure 3. Above ground symptoms of PRR (discoloration of 
foliage).

SHEARING AND BUTT PRUNING
•	 Clean pruners, knives and shearing equipment with 

disinfectant between lots and between blocks within a 
lot, especially if disease is suspected or confirmed. 

	» Treat disease free areas first and areas of 
suspected or confirmed PRR last.

•	 Wear clean clothing or wear disposable coveralls, 
boots and gloves, and change between lots. 

•	 Remove and properly dispose of pruned material. 
Never move infected debris to other fields.

Figure 4. Foliar symptoms of PRR, including wilting and 
discoloration of foliage.

EQUIPMENT AND CLOTHING 
SANITATION
•	 Power-wash vehicles, tractors, ATVs, implements and 

footwear before moving from infected or high-risk 
blocks to clean areas.

•	 Install station(s) for boot and hand sanitation at lot 
entrances, stocked with brush, water and disinfectant.

•	 Use disposable waterproof boot covers between lots.

•	 Use dedicated hoses or water sources for each tree lot.

•	 Avoid use of surface water that may be contaminated 
with Phytophthora. 
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VEHICULAR MOVEMENT 
PRECAUTIONS
•	 Avoid driving through wet, muddy areas or visibly 

diseased patches as vehicles can transport infected soil 
over long distances. 

•	 Restrict vehicle access to designated roads or clean 
zones and never drive equipment into known infested 
fields unless absolutely necessary.

•	 Install gravel pads at the entrances and exits lots or 
adjacent to serve as designated zones for equipment 
cleaning and decontamination. 

	» This practice helps prevent the introduction, 
establishment or spread of weeds, pests and 
disease. 

	» Designated zones facilitate removal of soil from 
equipment before moving.

	» Run-off from these cleaning areas must be 
managed to avoid contamination of other areas.

•	 If vehicle entry into suspected or infested areas is 
necessary, clean tires, wheel wells and undercarriages 
before leaving the site using water and disinfectant. 

Figure 5. Young seedlings in a bareroot transplant bed infected 
with PRR.

Figure 6. A market-size Balsam fir displaying foliar symptoms of 
PRR.

GENERAL BIOSECURITY GUIDANCE
•	 Limit unnecessary visitors and train all staff on disease 

recognition and bio-security protocols. 

•	 Quarantine symptomatic or confirmed Phytophthora 
areas by roping off and post signage to restrict foot 
and equipment traffic. 

•	 Routinely inspect fields for PRR symptoms and consult 
with the Christmas Tree Specialist if you suspect you 
have PRR. 

•	 Remove infected trees by cutting the aboveground 
portion of the tree and dispose. Burning is a 
recommended method of disposal (always check 
provincial fire restrictions before burning).

Figure 7. A bareroot nursery transplant bed displaying symptoms 
of PRR.

Figure 8. Seepage on trunk of young balsam fir infected with PRR.
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QUICK REFERENCE TABLE: BIOSECURITY PRACTICES FOR CHRISTMAS TREE 
MAINTENANCE ACTIVITIES

ACTIVITY KEY MANAGEMENT PROTOCOLS

Nursery

•	 Plants grown on benches/raised platforms

•	 Clean, new pots

•	 Steam sterilized soil

•	 Protected and treated water source

•	 No vegetative propagation

Planting

•	 Disease-free stock

•	 Sanitize tools

•	 Check drainage of sites

•	 Clean clothing or change PPE (see below) between sites

•	 Plant disease free areas first

Fertilizing
•	 Avoid sites with accumulated water

•	 Sanitize tools between sites 

•	 Clean clothing or change PPE between sites

Shearing/Pruning
•	 Treat disease free areas first

•	 Sanitize tools

•	 Clean clothing or change PPE between sites

Equipment

•	 Designated gravel pads near site

•	 Remove soil

•	 Disinfect vehicles and equipment between sites

•	 Dedicate equipment for infected sites

•	 Avoid surface water

Driving
•	 Restrict access

•	 Avoid wet, muddy areas

•	 Clean vehicles before travel

PPE
•	 Disposable coveralls

•	 Disposable gloves

•	 Disposable waterproof boots

Disinfectant 

Bleach and Water Sanitation
POTS: 1.0-1.5% sodium hypochlorite solution (mix approx. three parts household bleach to 
seven parts water) for 20-30 minutes.

TOOLS/EQUIPMENT: 0.525% sodium hypochlorite solution (one part household bleach to 
nine parts water) for one minute.

*Check bleach concentration. Typical household bleach is usually 5.25% sodium hypochlorite.

Consistent adoption of these protocols will drastically reduce the risk of Phytophthora Root Rot spread within and between 
Christmas tree lots in Nova Scotia, safeguarding grower investments and industry viability. 

For more information on Phytophthora Root Rot, please see the factsheet by Lienna Hoeg, Perennia’s Christmas Tree Specialist 
on Identification and Management of Phytophthora Root Rot in Christmas Trees.

https://www.perennia.ca/wp-content/uploads/2025/07/PHYTOPHTHORA-ROOT-ROT-IN-CHRISTMAS-TREESV2.pdf
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