
Maple seedling survivorship – see Kira’s poster for overview back in 2022.  

Research questions
1. What is the maple seedling survivorship rate over the initial decades after a mast year?
2. Does deer herbivory (exclosure treatment) impact maple seedling survivorship rate over the initial decades after a mast year?
3. Maple seedling survivorship rates over decadal time scale – factors affecting survivorship include: 
a. right niche space location initially
b. competition by other plants species (including sedge obviously) for light, water, nutrients...
c. possibly density dependent competition by other maple seedlings in the same mast cohort
d. abiotic stresses in particular years – drought, high temperature, really low snow cover....
e. maple seedling genetic variation, and gene X environment interactions
f. time required to develop fully functioning mycorrhizal association (several years for Black spruce according to Colin, and critical for ultimate bolting toward canopy?)
g. pathogens – fungi, bacteria
h. mammal trampling – deer, squirrel, fisher, bobcat, mink, bear
i. herbivory by field mice etc?? or is this mainly on seeds only?
j. tree branch fall damage



2026 review

Maple seedlings in our data ranged from 32-602 per 100 m2 in 2014 (the year of germination) and a mean across the 10 plots of 211 per 100 m2..., and by 2026 there was only one single surviving seedling left from the 2014 cohort across all sampled 2 x 2 m plots in the entire study. This single surviving seedling equates to a mean across the 10 plots of 0.64 per 100 m2.  Survivorship after 12 years of 0.64 per 211 equals 0.3% (i.e. 3 per 1000 initially germinated seedlings survived 12 years later).  


Note that Kira’s poster extrapolation assumes 25000 seeds per 100 m2 (i.e. 250 per m2), presumably based on using the high end of the literature range she cited.  This seed fall density seems possible in terms of producing the 2014 high density seedling photos of the region near Skycroft where Alex worked on Opinicon road (and remembering that many seeds may be lost to herbivory or just not successfully germinate).  But such an initial seed density seems very unlikely in the Pangman area based on the (few) seedlings observed there in the scarce 2014 seedling photos from that site.  Bottom line: there’s huge spatial variation in seed fall, much of which must depend on the density of mature maple trees in the first place.


Best to focus on our own indisputable data... first year seedling survivorship over the succeeding 12 years is 0.3%. However, the extrapolation in Kira’s poster may be reasonable as there are multiple factors to consider: e.g. much seed produced may be non-viable.. immature (e.g. dispersed by early season strong winds), genetically defunct, or have insufficient nutrients stored. 

If we assume 1/10th of the dispersed seeds are viable and survive winter without being eaten or suffering winter damage so that they go on to germinate... then the seed fall density to produce our recorded measure of an average of 211 seedlings per 100 m2 would be 2110 per 100 m2.
In other words, 2100 seeds per 100 m2 in 2013 would be expected to produce the average of 210 seedlings per 100 m2 observed in 2014

If we assume that the 0.1 mature trees per 100 m2 (based on Pangman plot inventory from 2007 when the fences were established??) range from 100 – 160 years old and so could have been produced from any one of the 12 mast year cycles within the 60 year period from 160 up to 100 years before 2014 (assuming mast year cycle is every 5 years on average).  This equates to:
0.1/12 = 0.0083 mature trees per 100 m2 from any particular mast year during that period (i.e. between the years 1854 and 1914).
Overall mean survivorship estimate: 2100 seeds per 100 m2/0.0083 mature trees per 100 m2 which suggests that about 1 in 252,000 dispersed seeds from any particular mast year will become a 100 year old tree.



Should review to see when subsequent maple seed mast production years have been – 2013 (our study) 2017?, 202??,. 2026??
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