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“The Eucalyptus seems an indispensable element of this State’s landscapes,
as indigenously Californian as the redwoods, the poppy fields, the long white
coastal beaches, the gleaming granite of the High Sierra.” H. Gilliam, 1965



Overview

1. History of eucalyptus in California

2. Characteristics of eucalyptus plantations

3. Modification of site conditions by eucalyptus
4. Eucalyptus forests as habitat for wildlife

5. Future of eucalyptus plantations in California
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Initial Introduction of Eucalyptus to California
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Eucalyptus Planting in the 1870s
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Eucalyptus Planting 1906 -1912
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Major Species of Eucalyptus Planted in California

Silver Dollar Lemon Scented




VEGETATION OF THE BEREELEY-OARLAND HILLS




Characteristics of Eucalyptus Plantations




Structural Characteristics

Location Number [ Ave.Stand | Ave. Max. Ave. Max. Ave. Number
of Stands | Area (ac.) | Height (ft.) Diameter (in.) | of trees/acre
Presidio 28 3.7 80 26 163
Land’s End 4 2.3 75 26 364
Tilden Park 5 0.7 60 16 540
East Ft. Baker 1 8.1 50 36 1795




Plantation Number Tree Spacing




[Nt <8 ar dbh=0 2"
[, Q2 cdbhg”

LB h18"

.18




Species Composition of Eucalyptus Plantations




FAMILY

" Amarylidaceae
Anacardiaceas
Apiaceae

, Braaslcaceae
| Caprifoliaceae

Compositas

| Curcurbitaceaes

Fagaceae
Graminae

Iridaceae -
Labiatas

Lauracease
Leguminosae

- Euphorbia helicscopia

SCIENTIFIC NAME
Brodiaes L.rc:huh'a

| Toxicodendron diversitoha

Heracleum lanatum
‘?an.r'cu!a r-raqsicauﬁq

Aqhﬂr mduhnus

- Clrsium vulgars

Sofidago californica
fdarah fabaceius

Quercus agrifolia
Avena fafua

Bromus diandrus

Brarmus molls

_Cynosurus echinatus

. Elymus glaucus Blua wild-rye

Sisyrichium bellum

Mentha pulegium

Mentha arvensis
Stachys bullata

'E:Hc.h Vs rgida

Umbeliviaria califarnica
i_athvrus vestitus

{Lupinus afbifrons

Vicia americana
Vicia safiva

Plantaginaceae il Pfanraqo lanceloata

Polygonaceae

Rosaceae

Solanaceae
Umbelliferae

Crucifereae

Conium maculatum
Dentaria californica

| COMMON NAME
Elue dicks
Poison oak

Cow parsnip
Snakeroot
'Hound's tongue
Black mustard

| Galifarnia honeysuckle

Blue elderberr
Snowberry
California rmugwaort
Broad-leaf aster
Bull thistle
California goldenrod

Wild cucumber

"'Wartweed

Coast live nak
Wild oat
Ripgut

Soft chess
Dogtail

: Blue-eyed grass
Fennyroyal
Field mint L
California hedge nettle
Hedge nettle
Ba
Hillside paa
Lupins
American vetch
Spring vetch
English planta
Fiddle dock
Wood strawberry
California blackbarry
Black nightshade

, Paison hemloek

Milkmaids



FAMILY
Amaryllidaceae

Anacardiaceae

Apiaceas

|

| Baraginaceae
Brassicaceae
Caprifoliaceas

Compositae

Curcurbitaceas
Euphorbiaceae

Fagaceze
Graminae

Iridaceae
Labiatae

Lauraceas

Leguminosae

Plantaginaceae
Palygonaceas
Rosaceas

Solanaceas

Umbelliferae

Crucifereae

Rubus umnus

SCIENTIFIC NAME COMMON NAME
Brodiasa puchefla Blue dicks

| Toxicodendron diversiloba F*r::isnn oak -

| Heracleum lanatum

Sanicuia crassicaulis Snakeroot

L,mnmseum oceidentale I Heound’s tongue

Black mustard
California hunESuL.kIe

Brassfca nigra™
Lonicera hispidida
_Sambucus caemiea Blue elderberry
_Symphoricarpus mollis  Snowberry |
Amnm.rqm douglasiana _California mugwort

| Aster radulinus _ Broad-leaf aster
Cirsium vulgare™ Bull thistle
Solidago californica ~ {California goldenrod
Marah fabaceus  Wild cu Wlld cucumber
Euphcrrbfd hefioscopia* rhmﬂ:ed _

| Quercus agrifolia Coast live oak_
Avena fatua® Wild oat
Bromus diandrus* ) Ripgut
Bromts mollis™ Soft chess

Cynosurus echinatus® Dagtail

Elymus glaucus Blue wild-rye

Sis richium hpn'um l Blug-eyed grass

Mentha ufeq'rum - Pennyroyal )
Mentha arvensis” Field mint

stachys bullala ‘California hedge nettle
Stachys rigida Hedge nettle
Umbeliuiara canfafmca
Latfyrus vestitus
Lupinus albifrons
Vicla americana
Vicia sativa™
Plantago lancefoata”
Rumex pufcher”
| Fragaria californica

American vetch
Spring vetch
English plantain
Fiddle dock

Wood strawberry
California blackber

Black nightshade

-~ Solanum nigrum” |
FPaison hemlock

Conium maculatum™

Dentaria californica Milkmaids




Comparison of Species composition
of Eucalyptus with Oak Woodland

(Tilden Park —1990)

Eucalyptus Plantation
Number of Families = 21
Number of Genera =34
Number of Species = 38

Native to California = 24
Introduced to California = 14

Oak Woodland
Number of Families = 16
Number of Genera =19

Number of Species =19
Native to California = 14
Introduced to California =5




Plant Species Richness in Eucalyptus Plantations
and Oak Woodlands

Location Habitat Vegetation Type Number of Species
Tilden Park?! Upland Eucalyptus 21
Oak Woodland 12
Tilden Park? Upland Eucalyptus 38
Oak Woodland 21
Murray Park?3 Riparian Eucalyptus 34
Riparian Woodland 58

1 = Jewell Lake (Contra Costa County); 2 = Golf Course Road (Contra Costa County); 3 = San Mateo County, near Half Moon Bay



Understory Conditions
and the Establishment of

South Facing Slope

Edge Site
Interior

15 species

15 species

ite:
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North Facing Slope

Edge Site

8 species

Site

: 8 species
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Understory Species beneath Eucalypms Canopy
[Tilden Fark - March 19, 2014)
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California Bay oast Live oak Poison Oak ‘ California Blackberry

Bedstraw Chickweed



Modification of Site Conditions by Eucalyptus

e Microclimate
e Soil
e Streams
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Eucalyptus Modification of Grassland Microclimates

(Presidio)

Factor Modification under Eucalyptus
Temperature (day) - 10%
Temperature (night) + 5%

Relative Humidity + 5%

Light Intensity - 90%

Wind Velocity - 40%
Precipitation -12%

Fog Drip + 300%



Effects of Eucalyptus on Soil Characteristics




Effects of Eucalyptus on Soil Characteristics
(Zinke et al, 1988)

B Grassland Euca tus
pH Carbon (%) Nitrogen (%) Phosphorus (ppm)
— 0.4— 5—
7 — 5
25 0.2— 2.5—
A
4 -

4

Calcium* Magnesium* Potassium™ Sodium*

20 — 4 — .3

i

* meq/100gm




Allelopathic Effects of Eucalyptus
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Eucalyptus Litter and Stream Insects

(Lacan, Resh, and McBride, 2009)

Litter Type

Eucalyptus

Native Riparian

Annual Input

950 gm/m?/yr

669 gm/m?/yr

Decomposition

0.0193 gm/day

0.0134 gm/day

Macroinvertebrate

T‘

species richness
species diversity
pollution tolerance

no significant difference



Wildlife Habitat Value of Eucalyptus Plantations
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Birds making “great” use of Eucalyptus habitat

e. o I £ CTERPY ‘

Mourning Dove Great Horned Owl Steller Jay Yellow-bellied Sapsucker

he

Allen Hummingbird  Olive-sided Flycatcher Brown Creeper Dark-eyed Junco Audubon Warbler

= ¥ e



Reptiles and Amphibians making “great”

use of Eucalyptus habitat

Slender Salamander

Southern Alligator Lizard



Small Mammal Use of Eucalyptus Plantations

(Tilden Park, 1990)

Number of Animals Captured®

Vegetation Type Deer Mouse California Meadow Mouse
Eucalyptus 35 0
Grassland 3 1

(*200 trap nights)

Deer Mouse California Meadow Mouse
(Peromyscus maniculatus) (Microtus californicus)
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Use of Eucalyptus Plantations by Insects




Eucalyptus and Monarch Butterflies

Site County Number Tree
Presidio Park San Diego 900 Eucalyptus
UCSD “ “ 4,500 Eucalyptus
Hosp Grove “ “ 900 Eucalyptus
Doheny Grove Orange 1,000 Not specified
Huntington Central Park ‘o 3,500 Eucalyptus
Norma Gibbs Park “ou 700 Not specified
Leo Carrillo State Beach Los Angeles 800 Eucalyptus
Camino Real Park Ventura 10,000 Eucalyptus
Harbor Boulevard ‘o 23,000 Eucalyptus
Ellwood Main Santa Barbara 85,000 Not specified
Tecolote Canyon “ o 22,000 Eucalyptus
Refugio State Beach “ oo 2,500 Palm &
Eucalyptus
Oceano Campground San Luis Obispo 20,000 Monterey cypress
Pismo State Beach “ “ “ 110,000 Not specified
Los Osos, Sweet Springs ‘oo “ 8,000 Not specified
Andrew Molera State Park Monterey 10,000 Eucalyptus
Pacific Grove ‘oo 45,000 Monterey pine
Lighthouse Field State Beach Santa Cruz 50,000 Monterey cypress &
Eucalyptus
Natural Bridges State Beach “ " 95,000 Not specified
New Park Mall Alameda 500 Eucalyptus
Ardenwood Regional Reserve o 20,000 Eucalyptus
San Leandro Golf Course 25,000 Eucalyptus
Muir Beach Marin 4,000 Monterey cypress
Bolinas Terrace “ 18,000 Not specified
Bodega Dunes Campground Sonoma 400 Eucalyptus &

Monterey cypress




Eucalyptus Longhorned Borer

(Phorocantha semipunctata)




Parasitic Wasp of Eucalyptus Longhorned Borer

(Avetianella longoi)

‘ 3 0.5mm




Red Gum Lerp Psyllid

i Scientists have released Psyllae-
. g il phagus bliteus (shown next to
. § white lerp cover) and are monitor-
) o / £8 ing lo see if the parasitic wasp
gyt & 8 controls red gum lerp psyllid.
$ ﬂ ) SR 9 Y

b

2p ~,
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UC Berkeley entomologist Don Dahlsten counts the number of red qum lerp psyllids, a new ( ] . >
eucalyplus pest, on river red gum foliage in Ardenwood Park, Alameda County.

The life stages of red gum lerp psyl-
lid, Clockwise from bottom: eggs, late
instar, white cover and adult.

Jack Koy Clark

Jack Kally Clark



Future of eucalyptus plantations
in the San Francisco Bay Area
e Successional change
* |[nvasion of adjacent vegetation types
e Potential impacts of naturalized pest species



Plant Succession in Eucalyptus Plantations

e Concept of succession
e Current trends in the understory
of Eucalyptus plantations
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Plant Successmn in Eucalyptus Plantations

A
California Bay



Comparative Shade Tolerance

Shade
Species Tolerance
Eucalyptus intolerant

Coast Live Oak tolerant
California Bay very tolerant




Oak and Bay in Understory of Eucalyptus

(Tilden Park)




Occurrence of Oak and Bay in Eucalyptus Understory
(Tilden Park, 1990)
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Stand Number of Trees per Acre

Number | Eucalyptus | Coast Live Oak | California Ba
1 477

9
2 520 3
3 530 3
2
5 416
Average 540 5

7
3
2
8

4
2
1
697 129
0
8




e L

Grassland Initial Mature Oak-Bay Woodland
Plantation Plantation




Fire and Eucalyptus




Fuel Loading in Eucalyptus Plantations

0.03 0.02 042 0.18 031 017
0.49 0.0 027 0.01 025 0.03
i i 133 0.69 1.18
(1-howr)
- R — 254 193 4 60
{10-howr)
1.41 267 240
Medium branches
(100 hour)
19.63 11.06

Logs (1,000 hour)

Litter (leaves, bark, 499 170
needles, etc.)

TOTAL Eucalyptus - 30.84 w1161 BN ST R E B Coast Live Oak - 11.82
FUELS tons per acre tons per acre tons per acre

From: U. S. National Park Service




Response of Eucalyptus to Burning




o L

Grassland Initial Mature Oak-Bay Woodland
Plantation Plantation

o
M¢M®M®m

Grassland Initial Mature Burned Mature
Plantation Plantation Plantation Plantation




Future of Eucalyptus Plantations
in the San Francisco Bay Area

e Successional change
* |[nvasion of adjacent vegetation types
* Management objectives






TABLE 1. AREA COVERED BY EUCALYPTUS STANDS

Map Unit Acres Planted Total Acres ExXpansion Acres

1.2
1.6

0.1
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Stable Boundaries of Eucalyptus Plantations

,_Mi QciVidsqn today
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Decline in Eucalyptus in Three East Bay Parks
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Alternative Management Objectives
for Eucalyptus Plantations

BIOMASS

R | THERMAL | BIOGAS | ADVANCED BIOFUELS
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The Business of Growing Eucalyptus for Biomass

By Ronalds Gonzalez, Jeff Wright and Danfel Saloni

Q7
the world s actively looking for ways to speed up the synergy in bioenergy from biomass.
Research is being developed throughout the entire supply chain: growing, harvesting, delivery

(freight and storage), and conversion of biomass into energy and delivery of the bioenergy
produced to consumers.

Wood Products

Recreation



The Great Eucalyptus Debate: A Love/Hate Relationship
SF Chronicle "Insight”

4 § s

California’slove-haterelationship
with eucalyptus trees

by Jared Farmer |° .ﬁ

u

Euéalyptus: California Icon, Fire Hazard
» and Invasive Species

+ Liza Gross, KQED Science Contributor | June 12, 2013 | 42 Comments

v shae: @ B 30 B B 0 Z Print

Photo by Michael'Short, Special to the Chronicle
(Posted by John Maybury, Pacifica Riptide, Pacifica, California)

Specialized reproductive structures called “epicormic shoots" sprout from buds on the bushfire damaged trunk of a
Eucalyptus tree, about two years after the 2003 Eastern Victorian alpine bushfires. Near Anglers Rest, Victoria
Australia. (Photo: jjron)
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California Bay in Understory of Eucalyptus

(Tilden Park)




Decline in Eucalyptus in Three East Bay Parks
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