
Leptographium wageneri 
hyphae in PP tracheids



Jeffrey -Ponderosa Pine
L. wageneri var. ponderosum

Douglas -fir
L. wageneri var. pseudotsugae

Pinyon pine
L. wageneri var. wageneri

BSRD Study
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Clearcut to control BSRD 
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Benefits of  thinning JP/PP :
ÅIncreased growth of  the residual trees

ÅReduced risk of  bark -beetle attack

ÅReduced risk of  uncontrollable wildfires

ÅReduced cost of  controlled under -burns

ÅEtc.

ÅIt was not known how thinning JP/PP affects 
BSRD-caused mortality

ÅThis study was completed to learn how



List of  the treatments:

ÅControl, no thinning

ÅThin to 90 sq.ft . BA

ÅThin to 60 sq.ft . BA

ÅThin to 30 sq.ft . BA
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Rep 1, 60 sq.ft . BA
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How BSRD was confirmed



10 year JP BSRD Mortality by Treatment

0

50

100

150

200

250

300

350

400

450

500

30 60 90 control

Treatment (sq.ft . BA)

N
u

m
b

e
r 

o
f 

D
e

a
d

 B
S

R
D

 J
P

But this is

òFAKE SCIENCEó

See next slide for: 

òREAL SCIENCEó



Percent of  JP Killed by BSRD during Study x Treatment



Rep

Treatment 1 2 3 4

30 FT² BA 38 35 2 1

60 FT² BA 52 53 17 6

90 FT² BA 64 31 10 5

Control 62 20 14 3

Percentage of  each plot 

with BSRD before study 

Rep 1

Rep 2

Rep 3

Rep 4



Percent of  JP Killed by BSRD during Study x Percent of  Plot w/ BSRD



STATISTICS

Thinning effect  0.357

Initial BSRD effect  0.448

* Eta is similar to R²

( It is used to find significance when more than one parameter is evaluated.)

Eta Squared *

Response Prob >F
Thinning effect    0.00050***

Initial BSRD effect  0.00021***

Rep 0.32719

*** Highly significant

Analysis of  Variance



Conclusions

Both thinning and initial BSRD effects are significant:

ÅThinning high -risk BSRD JP to 30, 60 or 90 sq.ft . BA

reduces future BSRD -caused mortality

ÅStands with more initial BSRD end up with

more future BSRD -caused mortality



How can we use this information?

Managers can thin JP/PP stands to 30 to 90 sq.ft . BA 

without increasing BSRD ðcaused mortality

Possible reasons why BSRD -caused mortality was slightly reduced by thinning JP/PP:

ÅReduced root contact resulting in less tree -to -tree spread of  black stain

Å Increased vigor helps JP/PP grow healthy wood over infected rings

ÅBSRD insect vectors have further to travel

ÅHealthy trees emit fewer volatiles that are attractive to BSRD insect vectors

ÅVolatiles are dispersed more in thinned stands



Benefits of  thinning JP/PP

ÅIncreased growth of  the residual trees

ÅReduced risk of  bark -beetle attack

ÅReduced risk of  uncontrollable wildfires

ÅReduced cost of  controlled under -burns

ÅNo increase in BSRD -caused mortality

ÅPossibly less BSRD -caused mortality
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Rep 3

Control



10 year JP BSRD Mortality by Treatment
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Rep 1

90 ft 2


