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Presenter Notes
Presentation Notes
-100km south of Seattle, far southern tip of the Salish Sea
-Benefited greatly from Tree Seed Centre technology transfer, helped us stay connected when international border felt a little more of a hard line these past couple years


WADNR Webster Forest Nursery

70% Douglas-fir
seedlings
2-3 million
plugs/year

6 million
bareroot/year

Additional spp.:
W redcedar
W hemlock

W larch
Ponderosa pine
W white pine
True firs
Sitka spruce
Interior DF
Red alder



Presenter Notes
Presentation Notes
-Primarily a DF nursery
-Additional species started in gh and grown for a second year in bareroot or else grown as 1-year stocktype in containers 
-Slightly less photogenic seed center in the background


Nursery adjacent to Seed Center

Cold storage Seed
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.~ processing
S10MM seed
. and lab
inventory .
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Space efficiency vs. seed use efficiency
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Greenhouse space is expensive... ...but so is this!


Presenter Notes
Presentation Notes
Full greenhouse occupancy
Seed center nightmare
No one wins, high thinning costs as well


Proximity facilitates exchange of ideas

We need We need the
high germ, —— ~ raeass nursery to
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Presenter Notes
Presentation Notes
Stones throw from each other.  When germination issues in the nursery, verbal stones are sometimes thrown. -Germination problems here, walk over and let seed folks know.  Conversely, when feel too much seed is being used, seed folks known to stroll over for a chat; a feedback loop
-This is a role that Spencer takes on in this facility
-What are the challenges we are dealing with
-One of the best ways we can use seed more efficiently is by synchronizing realized germination between the lab and the greenhouse


Why do lab and greenhouse germ results differ?

Lab testing Greenhouse evaluation
e Controlled environment e Semi-controlled environment
* 8hr/16 hr day night, 30C/20C  Temperature and irrigation variation
* Only seedborne pathogens * Additional pest pressures
* Germination: radicle extension 4x * Germination called later
length of coat * Media, seed depth can vary

* 4 reps of 100 seed (8 x 50) * Smaller sample sizes outside of trials



Presenter Notes
Presentation Notes
With 4 x100, still variability, even with out of tolerance rules
-Elevated seed, birdcage stage, seedcoat shedding
-Even trials only test a relatively small number of seed lots


Nursery germ capacity usually lower than lab
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Presenter Notes
Presentation Notes
-For us, true fir, have moved away from chemical treatment, especially outside processed seed that was damaged or older seed; high-grading has helped
 -red alder relatively better germ, probably because we are not pelletizing, but lack of pelletizing means we have very poor seed use efficiency
-WWP big success story, adapted 2 wk running water rinse and 120 day strat.  Perhaps better results because intensive chemical treatment up front?  We continue to reduce or eliminate bleach rates over time, but this may be a species where strong up-front treatment helps


Methods to improve operational germination

e Sanitation treatments (hydrogen peroxide, sodium hypochlorite)

* Running water rinse (pre- and/or post-strat)



Presenter Notes
Presentation Notes
-More cost effective to apply seed treatments to operational volumes as opposed to 400 seeds in a lab test
-Will see running water rinse tanks on the tour


Methods to |mprove operat|ona| germination

Targeting moisture content
Extended stratification
Delayed dryback

Mid-strat high-grading

Thermal priming Surface drying

High-grading

Thermal priming


Presenter Notes
Presentation Notes
-More cost effective to apply seed treatments to operational volumes as opposed to 400 seeds in a lab test
-Will see seed drying room


Case study: improving western hemlock
nursery germ to closer match lab tests

* Eliminated chemical treatment
(resin vesicle species)

* Extended stratification

* Thermal priming
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Low vigor in WH, more
susceptible to range of issues


Presenter Notes
Presentation Notes
Using chemical treatment because of pathogen buildup, once surface-dried to lower moisture contents, more confidence in extending stratification


Germination capacity %

Western hemlock strat duration lab trial:
extended strat increased germ speed
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Presenter Notes
Presentation Notes
Note that germ capacity is the same at all strat lengths, but speed is dramatically increased.  
Testing a longer strat in the lab can help guide nursery practice



Extended strat increased germ speed
and total germ in greenhouse
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Presenter Notes
Presentation Notes
-By comparing growing degree days, can compare greenhouse germ trials started two weeks apart or even across years
Maybe this is good time to point out variability even in ideal conditions of lab germ: don’t take lab test as gospel, especially at lower germ values!
-We only tested a couple lots, but will be testing more, especially as we move into improved hemlock


Germination capacity %

Thermal priming increased germ speed in gh
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Presenter Notes
Presentation Notes
So how many people are actually doing these activities?


n =59 US and Canadian respondents during 2020 webinar live poll
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Sometimes nursery germ higher than lab




Lab results: non-sanitized 28-day strat

Rep 7 into germ chamber Rep 7 after 3 weeks
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Lab results: sanitized 28-day strat

Rep 7 into germ chamber
s 9 é ® /
e \ -

L}
. e 2\

3 T ¥ N
~

-~
-
4
»
-

Plated after strat, no visible
fungus development on seeds

Rep 7 after 3 weeks

Minimal fungus development


Presenter Notes
Presentation Notes
Chemical treatment up front: a couple of industry labs using H202 up front for either 5 or 30 minutes helps address this issue 


Sometimes falldown
expresses after germination

Failure to thrive in WRC, not
disease or salt-burn related



Presenter Notes
Presentation Notes
Absence of disease, salt burn, a couple lots of cedar over the years have displayed this failure to thrive


Post- thmnmg Iodgmg in true fir

Stunted radicle

Kolotelo



Presenter Notes
Presentation Notes
Thinning crew brushes the seedlings before thinning, but doesn’t always show upuntil after thinning


Seed inventory management decisions

* Older lots losing vigour
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* Lots where lab test does not predict 4 >
poor nursery performance '

* Sometimes we just use what we have
because that’s all we have


Presenter Notes
Presentation Notes
-Sometimes we just have to scrape the bottom of the proverbial barrel


ake home messages

* In the reforestation pipeline, from seed production to post-planting, the
greatest opportunity to improve seed use efficiency is at the nursery

* A nursery can best improve seed use efficiency when ongoing
communication exists with its seed supplier

* Even in a vertically integrated program with neighboring facilities, we still
work to improve communication to help ensure future seed supply
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Presenter Notes
Presentation Notes
-Even in a vertically integrated program with neighboring facilities, we feel we can make improvements in this area
-Quick return on investment in upgrading our sowing equipment to improve seed use efficiency
-Even in a vertically integrated program (we would have to try really hard to avoid each other), still make- our focus is on upgrading our sowing equipment to improve seed use efficiency and benefit both programs 
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