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Key Findings

1 Firstyear seedling densities were higher in low severity plots (15 seedlings per square meter) versus high
severity plots (4 seedlings per square meter).

1 High light conditions (lower cover of snags and live trees) were associated with greater cypress survival. This
condition was more prevalent in high severity plots.

 After nine years, 87% of seedlings had survived in high severity plots relative to 41% in low severity plots.
Although seedling densities in all plots were sufficient to replace the parent population, high mortality rates in
low severity plots may reduce population size over the long term.

1 Low germination rates in high severity plots may have been due to unnaturally high fire intensities or
durations that resulted from the legacy of intensive management (specifically, high densities of encroaching
plantation pines).
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Monitoring and Research

The second largest known population of Baker cyprésssperocyparis bakesilocated near Burney
Mountain, California, on the Lassen National Forest. Fifteen monitoring plots were established in the
portion of the population that burned in the 2014 Eiler Fire (Fig. 2). These plots were part of a larger
research study that evaluated pese germination response at four different Baker cypress population
across Northern California (Merriam and Bovee, in review).

Plots were monitored one, two, four, and nine years after the Eiler Fire. Monitoring included
measurements of seedling desntiy, fire severity, canopy closure, and ground cover. The goal of the
study was to determine whether posire regeneration of Baker cypress varied by fire severity or

environmental factors.
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Fig. 2. Location of monitoring study within the Burney cyprdé \

population that burned in the 2014 Eiler Fire.
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Fig. 3. Two year old Baker cypress seedling within ja
stand that burned at high severity in the Eiler Fire.
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Fig. 4 (left). A 1878 General Land Office
survey of the study area shows a vast
; expanse of montane chaparral.
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Léﬁggs Fig. 5(below). A photo from the early 1930s
: looking south from Burney Mountain shows
’ 7 the large montane chaparral patch where|the

study area is located on the left.
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The Burney cypress population is partially within the
OBurney Reforestation Pr
effort to convert large expanses of montane chaparral
(Fig. 5) into pine plantations. Prior to this intensive
management, researchers noted that Baker cypress
owas present as small bu
clumpsdé (Dunning and Kir
vegetation was burned, bulldozed, and planted with pirf:
in the 1930s. In the 1960s, vegetation and woody
debris were pushed into long, linear strips (windrows)
and pine trees were replanted between windrows.
Despite these actions, Baker cypress persisted on the [
landscape and in some places spread to colonize the
elevated windrows. By the 2010s, however, cypress

was frequently shaded out by plantation pines (Fig. 6).§

Fig. 6(right). A photo from 2013, a year before the Eiler Fi
shows a barelysible Baker cypress tree overtopped by pla
pines .
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Cypress germination was lower in
high severity plots, particularly wher
fire charring occurred along the entire
height of cypress trunks.

4%}

Fig. 7 (left). Ecology crew monitoring a high sever
plot one year after the Eiler Fire. A burned cypres
tree is in the foreground, and shrub resprouting is
visible in the understory.

We found significantly lower first year seedling densities in high severity plots (4 seedlings per squar

ty
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meter) versus high severity plots (15 seedlings per square meter), an unusual finding for Baker cypress.

Analysis of specific measures of fire severity found a significant negative correlation between char height

and seedling densityextensive charring of the tree bole can indicate high intensity fire and/or longer
durations of fire exposureBefore the Eiler Fire, Baker cypress were overtopped by other conifers by a

>

average of one and a half feet. As a resoline cypress seeds may have sustained lethal heating durations

i n Eilerds high severity plots, c oAlthoughbypress ng
cones require temperatures of 500 degrees Celsius for eopening, one study found that no
germination was observed when seeds were exposed to heat for more than two minutes (Milich et al
2012).
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Did light availability vary by fire severity?

We asked how the growing environment for cypress
seedlings varied by fire severity. We found that while shad
from live and dead trees decreased over time as snags fel

canopy closure remained higher in low severity plots that
ECH':S experienced less overstory tree mortality (Fig. 10). Light

\ B ow availability to cypress seedlings was therefore significantly

greater in high severity plots.
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Fig. 10(left) Canopy closure decreased over time in all plots, but
remained higher in low severity plots.
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Fig. 11. This low severity plot retained 63% canopy Fig. 12. This high severity plot had just 9% canopy
closure nine years gist, reducing the amount of light ~ closure nine years gost, with ample light available to
available to cypress seedlings. growing cypress seedlings.

e

CONTACT: KIRSTENBOVEE KIRSTENBOVEE®DUSDAGOV 5 SFPTEMBERO025



USDA FORESTERVICE SERRACASCADEPROVINCEECOLOGY | REGION 5

How did seedlings fare over time?

Although first year seedling density was over three times higher in low severity plots, survival was
significantly greater in high severity plots. Nine years after the Eiler Fire, there were no significant
differences in seedling density between high and low severity plots (Fi@et3jties in both high and low
severity plots exceeded the threshold needed to repléue parent population killed in the Eiler Fire.
However, higher mortality rates in low severity plots suggests that these areas may experience population
declines over longer time frames. Seedlings were significantly taller in high severity plots after nine years
(Fig. 14), suggesting greater vigor.
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Fig. 13(above) Although seedling density was initially higher £ 400 - T
in low severity plots, high mortality resulted in a significant é
decreasing trend over nine years. e
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Fig. 14(right) Nine years after the Eiler Fire, seedlings were significantly Hilgh L(;w
taller in high severity plot§. Fire Severity
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Conclusions

germination but higher survival in high severity plots.

plots may lead to further mortality where seedlings are shaded.

The finding of lower germination in high severity plots may have reflected fire intensities outside of the
tolerances of Baker cypress, perhaps a legacy of intensive plantation management that resulted in short
statured cypress, high densities of overtopping conifers, fire exclusion, and tall, dense shrub cover.

While the mean density of seedlings after nine years in both high and low severity plots exceeded the
replacement rate for mature trees killed by the Eiler Fire, the trend of high mortality in low severity

Fig. 15. A dense patch of Baker cypress seedlings carpets the ground oHeeg/ear post

We found that high severity fire had mixed effects on Baker cypress seedlings, which experienced lower
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