
APPENDIX 8  
  

Treatment and Disinfection  
Revised April 2007  

  
The following techniques are approved by USDA APHIS PPQ for control of P. ramorum 
in nurseries found to contain plants infected with P. ramorum.  
  
Infected Plants:   
  
Note:  HAP material, including leaf litter, must not be placed in compost piles or be removed 
from the nursery site as trash or in debris removal.  HAP material should be collected and 
incinerated or double bagged and deep buried in a site approved by USDA, APHIS or 
delegated regulatory authority.  
  
 • Incineration (burning to ash):  Infected plants, associated growth media, 

associated containers (i.e. pots and trays), all leaf debris in and around the area where 
plants were stored may be disposed of by incineration at a facility or other location 
(e.g. on site) approved by USDA and permitted within state and municipal statutes or 
regulations.  Off nursery movement must be properly safeguarded and every effort to 
prevent plant debris or soil from being dislodged from the plants prior to incineration 
should be taken.  Burning may be through open burning or in an incinerator.  
  

• Deep burial:  Infected plants, associated growth media, associated containers (i.e. pots 
and trays), all leaf debris in and around the area where plants were stored must be 
double bagged using plastic bags of 2 mil thickness or greater and buried to a depth of 
no less than two meters.  The material must be buried at a USDA approved site, 
onsite, or municipal landfill, which is expected to remain undisturbed.  Every effort to 
prevent plant debris or soil from being dislodged from the plants should be taken.  
  

• Steam sterilization:  Dry heat or steam commonly heated to internal temperatures of 
212o F (100o C) for 30 minutes followed by burial in a landfill, or as otherwise detailed in 
the USDA Treatment Manual for “insect pests and pathogens in garbage”, Schedule 
T415b. http://www.aphis.usda.gov/ppq/manuals/port/Treatment_Chapters.htm   
 
 Non-Porous Surfaces:    
  
Most disinfectants are not labeled for use in soil and are only useful for nonporous 
materials such as concrete floors, nursery pots, and plastic sheeting.  A number of 
disinfectants are registered for use on nonporous surfaces that may effectively reduce 
populations of Phytophthora species.  If it is practical, tools such as knives, pruners, 
water breakers, water wands and other implements used in the quarantine area should 
only be used in the quarantine area.  If tools and other implements must be moved from 
the quarantine area, then regular disinfection using an appropriate disinfectant for the 
control of P. ramorum is recommended prior to removal from the quarantine block.  The 
following table modified from http://cpmcnet.columbia.edu/dept/ehs/decon.html  
examines the effects of different classes of disinfectants on microbial populations.  This 

http://www.aphis.usda.gov/ppq/manuals/port/Treatment_Chapters.htm
http://cpmcnet.columbia.edu/dept/ehs/decon.html


list is for explanation and information only.  Few disinfectants are specifically labeled for 
Phytophthora species and are shown in Bold.    
  
All labels for the disinfectants listed below must be strictly adhered to for maximum 
efficacy and environmental and worker safety.  

Summary of Disinfectant Activities  
  

Disinfectant  Trade names  Comments  Contact 
time  

Alcohols (ethyl 
and isopropyl)  

60-85%  

Lysol Spray  Evaporates quickly so that 
adequate contact time may not be 
achieved, high concentrations of 

organic matter diminish 
effectiveness; flammable.  

10-15 
minutes 

Phenolics (0.4%-
5%)  

Pheno-cen  Phenol penetrates latex gloves; 
eye/skin irritant; remains active 
upon contact with organic soil; 

may leave residue.  

10-15 
minutes 

Quaternary 
Ammonium  
(0.5-1.5%)  

Consan Triple 
Action 20  
Physan 20  

Green-Shield 20  

Effective for non-porous surface 
sanitation (floors, walls, benches, 
pots). Low odor, irritation. Use 

according to labels.  

10-15 
minutes 

Chlorine (100-
1,000 ppm)  

  

10% Clorox  
10% Bleach  

  

Inactivated by organic matter; 
fresh solutions of hypochlorite 

(Clorox) should be prepared every 
8 hours or more frequently if 

exposed to sunlight; corrosive; 
irritating to eyes and skin.  

Exposure to sunlight further 
reduces hypochlorite efficacy.  

Keep solution in opaque 
container.  

10-15 
minutes 

 
  
Water:  
  
 • For dust abatement, fire suppression, and equipment cleaning: Clorox (sodium 

hypochlorite) is labeled (EPA Reg. No 5813-50) for treatment of water ( ~50 ppm 
available chlorine) for controlling the spread of Phytophthora lateralis via water used 
for dust abatement, fire suppression and equipment cleaning.  The active ingredient 



level must be measured from water collected at the sprinkler head.  
   

• For irrigation:  Chlorine levels of 2ppm or 2mg/liter or greater has been correlated 
with the control of Phytophthora spp. in re-circulated irrigation systems. For 
irrigation purposes, recirculated, non-municipal water, must be chlorinated at an 
active chlorine concentration equal to or greater than 2 mg/liter of water; for facilities 
that recycle water, this chlorine level must be monitored.    

.  
Soil and Potting Media:  
  
 • Potting media: Potting media must be heated such that the temperature in the 

center of the load reaches at least 180 degrees F for 30 minutes.  Treatment must be 
conducted in the presence of an inspector or treated with an approved fumigant as 
detailed below.    
  

• Soil: Soil must be heated such that the temperature in the center of the load reaches at 
least 180 degrees F for 30 minutes.  Treatment must be conducted in the presence of 
an inspector or treated with an approved fumigant as detailed below.  Methyl bromide 
has been used for fumigating wood products, but the data on fungi and related 
organisms in wood are limited.  However, methyl bromide has a long history of 
fumigation of soil in the field and greenhouse.  It has commonly been used in 
combination with chloropicrin for control of Phytophthora spp. and other pests in 
strawberry beds.  Methyl bromide has been used for soil treatment for the mitigation 
of P. cinnamoni in citrus groves.   However, many of the compounds currently in use 
have been implicated in human and environmental risks. Solarization is not a 
consideration as a viable option for soil treatment.   

  
All fumigants are restricted use and must be applied according to labels by a licensed 
applicator.  Any use of pesticides in any manner not listed on the label is unlawful.  

Summary of Labeled Soil Fumigants  

 Fumigant  Trade names Comments  

Chloropicrin  Chlor-O-Pic 
Metapicrin 

Timberfume 
Tri-Clor  

Often used in combination with 
methyl bromide due to its ability to 
be detected in small quantities.    

Dazomet  Basamid  Methyl isothyocyanate (MITC) 
breaks down into cyanide gas.  
Granular formulation that is water 
activated. Requires careful soil 
preparation and incorporation into 
soil.  All application must be made 
in accordance with labeling.   



Metam-sodium  Busan 1020  
Busan 1180  
Busan 1236  

Metam  
Vapam  

Metam can be applied through 
irrigation.  Tarping can increase 
efficacy.  All application must be 
made in accordance with labeling.  

Methyl Bromide  Tri-Con  
Terr-O-Gas 

Preplant  
Soil Fumigant 

Pic-Brom  

Colorless and odorless.  Usually 
combined in various concentrations 
with Chloropicrin (tear gas).  Use is 
restricted due to ozone depletion 
potential.    

 
  
Physical Treatment of Soil:  
  
 • Mitigation of infested soil can also be achieved by installing permanent 

impermeable, non-porous barriers that consist of cement, concrete or asphalt.  These 
barriers must be constructed so that no native soil within the destruction block is 
visible.  The barriers should be graded such that no standing water can be observed.    
  

Equipment and Personnel (Inspectors and employees):  
  
 • Access to infested areas and hold areas should be limited, as much as possible, to 

officials and necessary employees.  Everyone entering and leaving the nursery site 
must scrape off loose pieces of soil into the destruction block.  Those working with, 
or in contact with suspected infested material (including plants), must wash hands 
using soap or approved disinfectant immediately after completion of task.  There are 
no products currently labeled for use on porous materials for Phytophthora control.  

  
 • Personnel should not have access to other production areas of the nursery after 

entering the destruction block on the same day.    
  
 • A disinfectant foot bath should be placed near the exit to the destruction blocks and 

quarantine blocks and used by all personnel entering and exiting the quarantine block 
and entering and exiting the destruction block at the infested nursery site, where the 
contact with potentially infested soil or plant debris by footwear is likely.  The foot 
bath must be filled with fresh disinfectant at least on a daily basis or more frequently 
if contaminated with soil or organic debris, in accordance with label directions.  Use 
of disposable shoe covers may be used in lieu of a footbath, if disposed of 
immediately upon exiting from the quarantine block or destruction block.  The 
disposable shoe covers must be placed in bags and incinerated, deep-buried or 
properly disposed in a sanitary landfill.  

 
  
 • The tires (or other parts in contact with the soil or plants, such as the bed of trucks) 

of vehicles must be cleaned of loose soil and plant debris and disinfested with the 



appropriate labeled products before leaving the infested site.  If at all possible, 
vehicles should not be allowed in the destruction blocks at all. Any efficacious 
product labeled for use on non-porous surfaces may be used on tires or vehicle 
undercarriages.   

  
 • Do not visit other nursery sites in potentially contaminated work clothing and 

footwear.  Where it is necessary that visitors enter the nursery, the nursery should 
ensure that every precaution is taken to prevent the movement of infected plants, 
contaminated soil or debris by the visitor.  

  
 • Wood surfaces suspected of contamination with P. ramorum should be disposed of 

as stated above under “Infected Plants.”  
 


