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“In the future most of the wood supply to the industry will come from plantations”. – UN FAO 2006AGENDA ITEM B 
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• Plantation forestry creates a steady, uniform and
predictable supply of wood-fiber.

• High production on a small land area potentially
reduces harvest pressure on other forests.
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BBS Population trends for Oregon

Orange-crowned warbler Rufous hummingbird

Betts et al. 2010 Ecol. Apps., Phalan et al. 2019 PNAS
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Study Question:

• Does biodiversity decline with increased timber production in
early seral forests?

Confidence = high

Confidence = medium

Confidence = low
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Intensive management and biodiversity
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Study Design

8 blocks, 4 treatments per block (n=32)

AGENDA ITEM B 
Attachment 6 
Page 10 of 24



2011 Control

2011 Intensive2011 Moderate

2011 Light
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2015 Control 2015 Light

2015 Moderate 2015 Intensive
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Results
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Woody plants
(46 species)

Herbs
(180 species)

Flowers
(92483 flowers; 61 species)
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Leaf-gleaner Non-leaf-gleaner
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Overall:
18% fewer species

(primarily plants, 
pollinators and LG 
birds)

Confidence = medium to high
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Intensive forest management effects on yield
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Fig. 1. Tradeoffs between species richness and 
timber revenues dampen at high discount rate. 
(A) Conceptual diagram showing examples of 
functions relating timber yield or revenues (x-
axis) and biodiversity (y-axis). Functions can be 
classified into synergies (blue line; slope > 0), 
neutral (black line, slope =0), tradeoffs (red line; 
slope < 0). (B) The effect of Expected species 
richness for eight organism groups in relation to 
total timber yield (board feet*ha-2) at age 40. 
Lines show expected values based on linear 
models fitted with restricted maximum 
likelihood. Dashed lines P > 0.05; solid lines P ≤ 
0.05). (C) Effect of economic discount rate on the 
slope (β, circles) of linear regressions between
soil expectation values (SEV, a common indicator 
of economic performance), and species richness
of eight organism groups. Thus, positive βs
indicate synergies between SEV and species 
richness, negative βs tradeoffs, and a β equals 0 a 
neutral relationship.  Dots show estimated slopes
(filled dots P < 0.05, hollow dots P ≥ 0.05), bars
the 95% confidence intervall. The black horizontal 
line shows a slope of 0 (neutral relationship). 
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Kormann et al. In Revision. Nature Ecology & Evolution
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Bird population declines are greater for 

mature forest than early seral species

Phalan et al. 2019 Proc. Nat. Acad. Sci.Confidence = medium
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Old growth Plantation (~50 years)

Frey et al. 2016 Science Advances, Betts et al. 2018 Diversity and Distributions

Old forest is ~2.5o C cooler than mature plantations, and may buffer wildlife from climate effects

Confidence = high
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Conclusions: Management recommendations
A “wicked problem”?

Objective Decision

Contribute to early seral biodiversity in Oregon No/ minimal spray

Maximize timber supply per acre with greater 
conservation of mature forests

Spray, but with mature 
forest conservation zones

Maximize timber supply with reduced 
biodiversity emphasis

Spray 
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Research gap: The need for landscape-scale analysis and 

planning

- Thresholds in species tolerances?

- Tradeoffs at the landscape scale?
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Betts et al. In Prep.
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