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Invasive pine tree impacts on coastal scrub vegetation in the Marin Headlands.
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-

- Diameter of canopy
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To asses the impacts of P. radiata on vegetation, a quadrat (1 x 0.5 m) was
placed under the canopy of a tree, half-way between the dripline
and the base of the tree trunk on both the uphill and downhill sides of
the trunk. Then, two quadrats were randomly placed in the
surrounding uninvaded coastal scrub on similar slope and aspect as
the reference tree.

The parameters measured within each quadrat included:
- Species Richness (native and exotic)
- Cover (%) of native and exotic plant life-forms (annual forb, annual
grass, perennial forb, perennial grass, fern, shrub, tree)
- Cover (%) of litter (P. radiata litter & other plant litter)
- Litter depth (taken at center of quadrat and 25 cm off center to the
right and left)

Data Analyses:
Linear regression was used to determine the relationship between tree
size and the abiotic & biotic parameters measured under each tree.
Principal components analysis (PCA) was used to compare under tree
quadrats with those found in uninvaded coastal scrub. With PCA
scores from Axis 1, linear regression was used to see if the difference
between paired under and open quadrats increased as trees
increased in size. Lastly, t-tests were used to compare native
vegetation between paired under and open quadrats for three
different size classes of trees.
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Significant correlations are in bold. *p-value greater than 0.05 but still considered significant.
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A. Average Native Plant Cover
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As P. radiata trees increase in size:
- Cover of P. radiata litter increases
- Depth of P. radiata litter increases
- Native plant cover decreases
- Native plant species richness decreases
- Exotic plant cover does not change (for species other than P. radiata)
- Exotic plant richness does not change (for species other than P. radiata)

In general, coastal scrub vegetation found under P. radiata becomes increasingly different than uninvaded
coastal scrub as trees become larger.

Specifically, when comparing vegetation among different size-classes of trees, those in the medium and
large size-classes exhibited significantly lower native plant cover and species richness under their canopies
compared to paired, uninvaded coastal scrub.

DISCUSSION

Pinus radiata cultivars have been planted throughout the world and are invasive on at least three other continents
besides N. America. Impacts to understory vegetation have been recorded in plantations and naturalized
stands on other continents. No studies have examined the impact of isolated trees.

Findings from this study suggest that in order to minimize the negative influence of P. radiata cultivars, trees should
be removed before reaching a basal diameter of 16 cm. However, it is possible that other sampling methods
could detect negative effects of trees much smaller than 16 cm basal diameter. Also, other vegetation types
besides coastal scrub may be more sensitive to P. radiata. Thus, invasive P. radiata cultivars should be removed
as early as possible.

Wildfires can dramatically increase the abundance of P. radiata, as has been observed in Australia and South
Africa. There are many reasons to remove P. radiata cultivars besides those mentioned here.




