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Butt Rot/Root Rot - The Culprit 

• Heterobasidion annosum 

or Fomes anosus root rot 

• A basidomycete fungus 

• Considered one of the 

most economically 

important forest pathogens 

- widespread in US 

coniferous forests 



Heterobasidion spp. distribution (Korhonen, 2004) 

H. annosum complex 

Species complex, 6 species 



Symptoms 
• Staining & but rot (not often seen in Red 

Pine) 

• Conk formation 

• Thin crowns, pockets of reduced growth 

• Pocket Mortality 

• Fruiting bodies on trees and stumps 



Spores produced by fruit bodies can travel up to 500 miles 



Stump colonization, germination + mycelium formulation 



Decay advance in stump roots + spread to adjacent tree roots 



Transfer of decay between root systems (also to young trees) 



Management 

 Physically remove all stumps 

during thinning or harvesting or 

re-plant with non susceptible 

species (hardwoods) 

  Or 

Treatment of stumps after or 

during harvest 

Cellutreat®  a borate powder 

for aqueous application 

(NISUS) 

Sporax ®, a dry borax 

compound (WILBUR-ELLIS) 



Stump Treatment 



Control: Logging when temperature <0 ºC or ground deep 

snow covered for extended periods. 

Borate stump treatment when it’s possible for temperature 

exceed 0 ºC over an extended period. 

Borate Barrier  



Chemistry 
• Inorganic chemical element 

• Pure boron not found naturally 

• Found as borate 

 



Borates 

• Naturally everywhere at low levels 

• Essential to plant life 

• Important in human nutrition 

• No adverse effects to plants or 
aquatic life (NEC aquatic life is at 
least 1 mgB/l). 

• Low acute mammalian toxicity (LD 
50 ~3500 mg/kg) 

• ADI of 24mg B/kg bw/day  

 



Boron Deficiency in the USA 



Borates All Around Us 
 



Heterobasidion Control with Cellutreat  

• Disodium octaborate 
tetrahydrate 
– Spray dried powder for 

instant dissollution in 
water 

– High active 
concentration, non 
corrosive, compatible 
with equipment 

– Stable at 5 % solution 
concentration at high or 
low temperatures 

– Can add anti-freeze 



 

 
Heterobasidion Control with Cellutreat ® 

• High toxicity to Heterobasidion sp. 
– Very high initial surface layer 

• Diffuses into and across the stump 
surface 

• Odorless/colorless (marker dye can be 
added) 

• Low acute toxicity 

• Positive environmental impact 

• Non-flammable 

• Easy to use 



Protection by Penetration 

• Cellu-Treat penetrates into wood 

through diffusion 
 

– The process of penetration that 

allows borate compounds to 

move from the outer surface 

into the inner core of the wood 

if and when needed (moisture 

driven). 



Penetration by Diffusion 

(red color indicated by curcumin Smith & Williams, 1968: AWPA A3-08 17) 



Incidence of Stump Infection 

at Different Treatment Concentrations 

      from Lloyd & Pratt (1997) 
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Effect of CelluTreat Concentration & 

Inoculum Density
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from Lloyd & Pratt (1997) 



Acceptable Coverage (>80% & even) 



Borates can be tested using curcumin 
(Smith and Williams 1968 & AWPA A3) 





Harvester Head Treatment Application 

Through-The-Bar 
•Possible to cover large stumps 

•The dominating technology 

•Higher bar replacement cost 

•Some spillage 

•Valmet & Oregon stump treatment 

bar design 

 

Under-Bar Spray Nozzle 
•Best for stump diameter <12” (30 cm) 

•Does not required special spray 

”bars” 

•Higher pressure applied 

•Lower spillage 

 





Existing Equipment with Built in Systems 

Valmet Deere 

Water Tank 
40 Gal (150L) 

50% larger 
26 Gal (100L) 

Location 
Protected in 

front frame 

Unprotected 

on outside of 

cab 

Deere tank (highlighted in 

blue) is “blister” mounted on 

side of cab.   



New Equipment With Application Equipment 



Manufacturers with 

Add on Application 

equipment 



Conclusions 

1. Cellutreat ®   an ideal material for 
Heterobasidion sp. control 

2. Legal application with EPA and State 
registrations for this application 

3. Effective when applied to stumps at 
correct concentration (5 %) and 
reasonable coverage 

4. Application by spray or ‘through the Bar’ 
during mechanical harvesting 

5. Consider your equipment carefully (easy 
fill and mix, physically and freeze 
protected tanks and hoses) 
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