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Fargione et al. 2021

• We considered a scenario where 64 million acres are 
reforested 2020 – 2030, with 30 billion trees at an 
estimated cost of $24–$53 billion USD.

• This would require increasing national seedlings 
production by 1.7 billion, a 2.3-fold increase over 
current production.

• Additional investment (not included in the 
reforestation cost estimate) would be needed to 
expand capacity for seed collection, seedling 
production, workforce development, and 
improvements in pre- and post-planting practices.



Nursery Production



Wildfire extent 
2019 - 2021



• We have the need for seed!

• Fires and other tree mortality drivers are 
removing valuable seed sources.

• Climate change, principally drought, is 
making cone crops less predictable and 
less productive.

• California’s seedbanks and current seed 
collection systems are not keeping pace.

Collection, Processing, & Storage

Tree climbers and foresters sampling cones in anticipation of a collection are increasingly 
finding a lack of proper or abundant seed formation.



Collections for NIPF & State 
Lands

• At current pace it will take 
~190 years to collect the 
69,000 bushels needed to 
reforest just 25% of NIPF 
lands affected by recent 
wildfires!

Collection, Processing, & Storage



• >50% of seed in California is wild collected—
logistics, uncertainty, and greater costs. 

• Private industry has invested in seed orchards. 

• USFS has three orchards in California. Limited 
representation of the diversity of seed—thus 
significant reliance on wild seed.

• USFS and CALFIRE are developing orchards, but it 
will take 12 – 15 years before they are producing.

Collection, Processing, & Storage

Sugar pine seed orchard on the Klamath National Forest lost in the 2020 
Slater Fire.



Collection, Processing, & Storage

• Collections require skilled, highly seasonal labor, 
difficult to find and maintain.

• Coordinating seed collection efforts takes planning 
and commitment.

• Once seed is collected, cold storage and extractories
are need to process and store seed.

• Coolers (mobile and stationary) need investment.



Reforestation Pipeline Partnership (est. April 2022)
Two elements, one program:

1. Reforestation Pipeline 
Cooperative

2. Cone Corps

Collection, Processing, & Storage



Nursery Production

• California max capacity is 42 million/year 
(210,000 acres @ 200 TPA).

• 2020 production = ~28 million - ~7.5 million 
seedlings exported = ~21.5 million for 
planting in California (107,500 acres/year 
@ 200 TPA).

• Need 12 years-worth of California nursery 
production at 2020 levels, for all (2019 –
2021) post-fire acres.

• Total 2021 production capacity + expansion 
potential = ~480,000 acres/year @ 200 TPA



Nursery Production



• Challenges to Reforestation Pipeline in the 
United States, Fargione et. al.

• Regional nursery capacity barriers and 
opportunities, American Forests

• Policy Guide, American Forests

• Reforestation, Nurseries, and Genetic 
Resources (RNGR)

https://www.frontiersin.org/articles/10.3389/ffgc.2021.629198/full
https://www.americanforests.org/our-work/the-tree-nursery-dilemma-and-opportunity/
https://www.americanforests.org/wp-content/uploads/2021/02/Ramping-Up-Reforestation_FINAL.pdf
https://rngr.net/


“A society grows great when people plant trees in whose shade they shall never 
sit.”

- Greek proverb

Questions?
Brian Kittler, Senior Director of Forest Restoration

bkittler@americanforests.org

Austin Rempel, Senior Manager of Forest Restoration

arempel@americanforests.org
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