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Justification

• In 2019, the USA produced 1.3 billion tree seedlings 

planted across 2.5 million acres, a 9% increase since 

2012 (Haase et al. 2020)

• Federal interest to increase reforestation efforts and 

seedling production for Federal, State, and private 

lands:

• REPLANT Act (Sens. Stabenow (MI) & Portman 

(OH); Reps. Panetta (CA) & Simpson (ID))

• Solving Our Shortages for Seedlings Act (SOS)

(Rep. Bentz (OR))

• Trillion Tree Act (Reps. Fulcher (ID) & Westerman

(AR))

Haase, D.L. et al. Tree Planters’ Notes 63(2): 26-31
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Justification

Current Drought Conditions

https://droughtmonitor.unl.eduhttps://forest-atlas.fs.fed.us
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Hypotheses or Objectives

Our objective is to examine seedling physiology and root 

system architecture in response to nursery-induced 

drought conditioning and subsequent drought of coastal 

Douglas-fir, western larch, and black walnut seed sources 

across a range of maternal tree environments
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Methods

• Douglas-fir, western larch, and black walnut seedlings from different seed 

sources were grown from various seed under three different watering regimes

• Douglas-fir:

• 3 seed sources: Coast Range, Inland, and Cascade Foothills

• 3 watering regimes: Control (75% moisture), Moderate (60% moisture), and 

Low (50% moisture) 

• Western larch:

• 8 seed sources (diverse seed source site climates in BC and INW)

• 3 watering regimes: Control (75% moisture), Moderate (60%-75% moisture), 

and Low (45-60% moisture) 

• Black walnut:

• 3 seed sources (Kansas, Indiana, and Maryland)

• 3 watering regimes: Control (85-95% moisture), Moderate (75-85% 

moisture), and Low (55-65% moisture)

Nursery drought conditioning treatments (summer 2020)
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Methods

Douglas-fir

Low

Moderate
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Methods

Western larch

LowModerateControl
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Methods

Black walnut
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Methods

Hydraulic Conductivity Methods
July 2020 – Pre-treatment

October 2020 – Post-treatment

Sample

Solution 

reservoir

BalanceComputer
Connecting tubing

A

BSample

(whole root system)
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Methods

Purdue University Controlled Environment Phenotyping Facility
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Methods

Outplanting
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Major Findings

Xylem Water Potential (-MPa)
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BW DF WL

Root volume at the end of the growing season

Major Findings
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DF following Phenotyping Facility experiment

Major Findings

Provenance 75 Provenance 185 Provenance 74
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DF following Phenotyping Facility experiment

Major Findings



Center for Advanced Forestry Systems 2021 Meeting

WL (family 50117) roots following aeroponic chamber growth

Major Findings

Control Moderate

Low
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WL roots following aeroponic chamber growth

Major Findings

Count of new roots

Length of longest new root
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Company Benefits

• Species-specific drought conditioning protocols for 

western larch, Douglas-fir, and black walnut that may help 

produce seedlings that can better tolerate drought 

conditions in the field.

• May help reduce reforestation costs associated with 

replanting failed plantations
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Summary

• Concluded nursery phase of the project testing different drought conditioning 

regimes

• Growth, biomass allocation, gas exchange, plant moisture stress, root 

hydraulic conductivity

• Black walnut: greatest conductivity for control seedlings, minimal 

difference between Moderate and Low treatments

• Douglas-fir: conductivity did not vary by treatment, but family 185 

had much greater conductivity than other two families

• Western larch: conductivity did not differ between families, but the 

low treatment had much greater conductivity than the Control and 

Moderate treatments. Low treatment also had significantly greater 

new root production under optimal lab conditions

• Phenotyping facility project currently underway. Douglas-fir seedling are 

complete. Western larch seedlings are currently in their experiment, followed 

by black walnut

• Seedlings have been outplanted in their respective regions and will be 

monitored for growth and physiology during this growing season


