


Monterey pine (Pinus
radiata) is native to
restricted locations in
coastal California






Despite its narrow native
range, it is the most widely
planted tree species in the
world.

Cultivated to be fast-growing
and non-serotinous for timber
plantations in the southern
hemisphere.






Planted cultivars are also becoming
invasive in northern coastal scrub
ecosystems in Marin County.

Largely planted by ranchers and the US Army in
the early 20t century.




Data from CalFlora






Why should we be concerned?

-different genotype from the
native populations
-displacing native species in
these communities

-potentially altering
ecosystem functions



Monterey pines have
significantly different
characteristics than the native
species in this region,
including their:

- rapid woody growth
- litter chemistry and inputs



As well as a
different soil
microbial
community.

www.nrcs.usda.gov



lllustration of 1 cm?3 of soil (Elliott and Coleman, 1988)



Carbon Cycle

www.qld.gov.au/environment/land/soil/soil-properties/carbon www.serc.carleton.edu/eslabs/carbon



www.serc.carleton.edu/Nitrogen



Mycorrhizal fungi

-Symbiotic fungi which exchange
Nitrogen and Phosphorous for
photosynthetic carbohydrates

-Associate with ~90% of all land plant
species

-Two main kinds of mycorrhizal fungi:
1. Ectomycorrhizal
2. Arbuscular mycorrhizal



1. Ectomycorrhizal fungi (EMF)

* Possess extracellular degradative enzymes
capable of soil organic matter decomposition

* Mineralize organic N and P with their nutrient
scavenging hyphae

* Pines are obligately ectomycorrhizal



2. Arbuscular Mycorrhizal Fungi (AMF)

e Common and generally less host-
specific; limited if any saprotrophic
abilities.

* Play an important role in plant
biodiversity, as well as in C and
inorganic P cycles

 California northern coastal scrub plants
associate primarily with AMF

www.soilquality.org.au/factsheets/arbuscular-mycorrhizas



Aboveground impacts

-Invasive Monterey pine cover
was negatively correlated with
native cover and species richness



www.researchgate.net/figure/fig3_Fig-3-Path-analysis-models-of-plant-diversity-effects-on-soil-biota



Collect soll
samples for
fungal DNA
extraction and
characterizing
the soll
environment

Compare EMF
communities in
the native vs.
Invasive range
for Monterey
pines in
California.

Measure
Important
soil
variables in
the invaded
range



C mineralization: measure
heterotrophic respiration by rate of CO? Soil organic matter content
efflux

In situ N mineralization cores
Soil pH

vww.geochemist.com/soil ph



Litter

e Litter traps to measure
litterfall mass

* Measure decomposition rates
with litter bags

forestprime.wordpress.com/litter-trap

www.lterdev.fsl.orst.edu/Iter/research/component/carbon



Effects of
management?

Consequences
for
restoration?



Questions? Briana Boaz
beboaz@berkeley.edu



