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Justification

Quantifying productivity and understanding how commercially and ecologically
valuable species are sensitive to climate and water deficits can help to guide species
selection and management decisions to enhance stand resistance and resilience to
projected climate changes while serving as a mitigation tactic through increased
carbon sequestration.
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Objectives

For 10 species across a water deficit gradient in western Oregon:

1.

Measure and compare the cumulative, annual, and intra-annual
growth rate.

Determine how each species’ growth responded to seasonal climate
variability and drought conditions through dendrochronology and
growing season phenology.

Measure and compare the aboveground biomass stock, NPP, soil
organic matter, and nutrient pools.

Correlate environmental factors with NPP, intercepted radiation,
litterfall, LAI and soil OM.




A species comparison study was
installed in 1996 by Starker
Forests in western Oregon.

11 native and non-native conifer
species were planted in three
sites along a water deficit
gradient from the western Coast
Range to the Willamette Valley.
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Project Overview

Species Abbreviation
Douglas Fir DF
Grand-Fir GF
Giant Sequoia GS
Natural Regeneration (Unplanted) UP
Leyland Cypress LC
Port Orford Cedar POC
Sitka Spruce SSP
Western Hemlock WH
Western Redcedar WRC
Sitka Spruce (Weevil Resistant) WRSP
Willamette Valley Ponderosa Pine WVPP
Wes_tern White Pine (Blister Rust WWP
Resistant )
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Company Benefits

This study can inform:
*Forest growth models to predict forest response to climate change and carbon

sequestration potential.

*Where proactive management is required across species ranges and prioritize
the management of potentially vulnerable forests under climate change.

* Where species are predicted to expand their range and inform assisted
migration efforts.
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New Results: Weather

Total Rainfall (2020-2023) Average of Maximum Daily VPD (2020-2023)
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2020 2021 2022 2023 | 2020 2021 2022 2023 | 2020 2021 2022 2023
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@ wwr New Results: Inventory

DBH
Across Species and Sites (Ages 25-28)
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Survival
Across Species and Sites (Ages 25-28)

New Results: Inventory
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Volume (m3 ha"1)

Volume (m3 ha"! year-l)

~ 3w Results: Invent
New Results: Inventory
Stem Volume Over Bark
Across Species and Sites (Ages 25-28)
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New Results: Litterfall
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~3 w| New Results: NPP & Midstory

Crop Tree NPP
Across Species and Sites (Ages 25-28)
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New Results: Growing Season Phenology

Cumulative BAI
Across Species and Sites (2023)
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New Results: Growing Season Phenology

Timing of Growth Initiation and Cessation
Across Species and Sites (2023)
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Future Plans

Ongoing Activities (to be completed in 2024):

* Soil samples from Dry site (soil samplers undergoing repair)
* Extended from 1 to 3 samples per depth per plot

* Measure understory vegetation cover of UP plots (summer)

* Measure LAI (summer)

» Update climate-growth relationships using new data (fall)

* Develop manuscripts to submit for publication (winter/spring 2025*

Future Research:

* Ring-specific density

* Intrinsic water use efficiency during particularly droughty and wet
years

» Update 3-PG forest growth model from study data

* Evaluate climate change effects on growth of all species
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