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Changing conditions increase uncertainty

Long time horizon, changing markets, shifting
objectives, high variability

Maintained or

Ability to detect change in ecosystem functions, or
predict change over time is constrained

e Detectable?

What should be planted today that will align with
achieving my management objectives of the
future? Time

Ecosystem functions




Reforestation Context
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How to plant — establishment pract|ces for e
reforestation success S\

- Slash manipulation

- Competing vegetation control

- Time of planting (fall vs. spring)

- Stock type — root development

- Density at planting (lower than typical)

- Configuration at planting (e.g., clumped)

Challenge: using common practices in new ways and developmg .
new practices to achieve the desired adaptation strategy



Slash and vegetation control

Slash typically piled and burned, or utilized
- Facilitate planting, reduce fire risk, “just what we do”
- Potential benefits of slash retention

Vegetation control commonly used for site prep
- Channel limiting resources to crop trees

- More intensive vegetation control may be needed




Testing practices on contrasting site qualities

Total C—220 Mg ha

Total N—9.8 Mg ha
WHC -19.3 cm m?

Site index - 38

High quality site

Low quality site
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Two treatment levels:

e \Veg control — initial (IVC) or
annual (AVC) control

e Slash — removed or retained
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Logging debris treatment




Slash retention and veg control are effective
Low quality site High quality site
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Harrington et al. 2020



Slash removal effects on Scotch broom

Logging debris
o Dispersed
| a  Piled
Broom present in understory Scotch broom s Removed
at harvest

Logging debris removed =
large increase in broom

Continues to dominate after
aggressive control

Harrington et al. 2020, FEM



Annual vegetation control not always needed
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Short vs. longer-
term response
vary with soil
quality

Reduced efficacy
over time at
higher quality
sites
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Validating the results — Dry Bed Creek Study
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Herbicide:

© None

A Aminopyralid (A) 4

o Triclopyr (T) o 77" @ :*
* A+T y s oa

Experiment installed to N
validate findings on slash Heavy
effects
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Survival (%)
Stem diameter (mm)

Results align with previous
findings showing critical
importance of slash retention
on droughty, nutrient poor
solls
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Harrington et al. 2018, FEM



Variable

Give slash a chance e T s T
C e ile
“Mini-piles Sonl total C (%) 3 fo 6 7.1

* Facilitate planting

 Reduced fire risk Net N min

(mg N kg* soil day?)
Soil extractable | ¥/ 1390 670
Ca (mg kg™)
Soil extractable
Mg (mg kg?)
Soil extractable
K(mg kg™)

Soil extractable
P (mg kg™)

A Higher C and nutrients
- ~20% increase in survival after 15 years

Slesak unpublished data; Harrington et al. 2020
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Spacing (density) trials — Wind River Exp. Forest

Spacing trial of 1-6 m
Douglas-fir @ 33 years

—— CV4cm+ |
Doug-fir, W. white pine, —— CV20em+ |

noble fir, W. hemlock

Max merchantable volume
at 4 m (~250 TPA)

©
<
-
E
o
£
=
o
>

40 year results pending for
all species

Spacing (m)
Curtis et al. 2016



Planting density
considerations

Management objectives!
- Max revenue
- Habitat
Wind River Spacing Trail
- Carbon Douglas-fir 2021
4 m spacing
Site factors
- Fuels / Fire risk
- Site quality
- Veg communities
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Moving forward

SLUN | Explore Case Studies || Submit a Case Study || About the Project || Resources & Links. || Gontact |

Information sharing will be key to
success

Adaptive learning is needed to
address uncertainty

Example: Case studies to highlight
unique reforestation challenges
and solutions




New research to
address info needs

Research network focused on reforestation

- Assisted population migration

~ Experimental
Network for
Assisted

- Establishment practices

Managers and scientists co-produce b Migration and *
experimental design and questions -- Silviculture

Information made available in practical,
easily-utilized formats




Summary

There is lots of uncertainty on what the future holds, but we deal with that all
the time — make best decision with best available information

Clearly defined objective and adaptation strategy is essential
Inherent site quality will have strong control on options and necessary actions

Consider: more intensive veg control, slash retention, lower planting densities

Pulling together - Information and resource sharing

Absolute necessity for new approaches to information exchange among practitioners and
researchers
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Questions?

Contact

slesak@usda.gov

robert
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