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East CA WF-RF 

range
Red marks =

Heterobasidion Root Disease 
(HRD)



Should not manage WF/RF forests

Without managing HRD*

* Heterobasidion occidentale



WF/RF:  HRD is endemic* in many WF/RF forests in California

2,000,000 acres of commercial forest land in CA are infested;

resulting in 19,000,000 cu.ft. annual volume loss

4% (1.46 MMMbf) of WF/RF were infected in 1980

25% (68 MMbf) of WF/RF mortality in 1980 was infected

----------------------------------------------

Why is HRD ñendemicò in WF/RF forests?
- WF/RF are easily wounded

- H. occidentale readily infects WF/RF wounds

- many ñendemicò HRD infestations resulted from 

EARLY  LOGGING

WF/RF  HRD



Red River Lumber Company

Lassen County CA ïcirca 1920

- Cut pine and left WF



Early Logging in the Sierras

Å1st Entry : Sanitation/Salvage (pre 1970)
Å Installed roads

Å Left untreated stumps and wounded WF/RF

Å2nd Entry: Clearcuts/Plant PP (1970-1990) 

Å Good HRD control (applied borax to stumps)

Å3rd Entries thinned WF/RF (post 1990)

Å Because clearcutting was unpopular

Å Thinning WF/RF reduces impact of HRD 

Å Does not control HRD (stumps treated with borates)



ÅSanitation/Salvage increased HRD

ÅTreating stumps with borates works

ÅThinning true fir delays fir mortality

ÅClearcutting / planting pine works

ÅShort stand rotation works (PP/JP)

ÅStand-replacing fire works

Controling HRD in WF/RF



11/20/2020 Sporax

H. occidentale on true fir. (Wound infections are common)



Control means removing all trees with infected roots!



Sequoia NF ï1980ôs: Clearcut / Plant PP



SNF Treated Stumps with Borax in the 1980ôs 
To reduce stump & root infections 



 

1986 Kliejunas:  

HRD does not spread  from WF/RF stumps

to planted PP/JP



Timber Industry can manage WF/RF forests
(T) Collins Pine, Chester, 8-28-98; (B) SPI, Quincy, 9-26-01



N. CA Private forests donôt treat stumps:
Clearut Ÿ No borax Ÿ Plant pine  (Short rotations)



Eagle Lake RD, Lassen NF
Private Forests - Clearcut & plant pine - no borax - short rotations



Fir Engraver and 

WF/RF
Scolytus ventralis

ÅAn opportunist

ÅAttacks stressed 

WF/RF
Å Over stocked

Å Drought

Å HRD



Eagle Lake RD, Lassen NF
1995 Aggressive thinning removed most WF. Borax used.

Remaining WF are more vigorous and less impacted by HRD and Fir Engraver

(HRD remains; WF/RF stressed and killed ïe.g. Collins Pine Forests)



Big Valley RD, Modoc NF, 7/2016
Clearcut WF infected with H. occidentale (in foreground) & plant pine



Swains Mtn Experimental Forest: RF
3 acre Patch Cuts = RF regen Ÿ Shelterwood cut = Blowdown

Regen patches could support HRD ïRF host remains

Shelterwood can reduce effects of HRD ïincreased RF vigor



Same Swains Mtn Experimental Forest: RF
3 acre Patch Cuts = RF regen. Ÿ Shelterwood cut = Blowdown



Hazardous WF cut in 2001
Lost Creek CG; Lassen Volcanic NP

Lost Creek CG, LVNP 2001

Heterobasidion occidentale

Impossible to know how much 

HRD is in roots



Hazardous RF/WF ðLVNP - 2016
Summit Late CG; Lassen Volcanic National Park



2020 North Complex 

Fire

330,000 acres



2020 North Complex 

Fire
330,000 acres

Sheep Fire 

30,000 ac.
(Diamond Mtn. 5,000 ac.)



The 

End


