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ForesT SEED PoLicy oF U. S. DEPARTMENT OF
AGRICULTURE

1. To use only seed of known locality of ori-

. 3. To require an accurate record of the ori-
zin and nursery stock grown from such seed.

gin of all lots of seed and nursery stock used in
forest, shelterbelt, and erosion-control planting,
such records to include the following minimum

2. To require from the vendor adequate evi- standard requirements to be furnished with each

dence verifying place and year of origin for all shipment:

lots of seed or nursery stock purchased, such as (1) Lot number.

bills of lading, receipts for payments to collec- (2) Year of seed crop.
tors, or other evidence indicating that the seed or (3) Species.

stock offered is of the source represented. When (4) Seed origin:
purchases are made from farmers or other collec- State

tors known to operate only locally, a statement County

capable of verification will be required as needed Locality

for proof of origin. Range of elevation

(5) Proof of origin.

1939



4. To use local seed from natural stands
whenever available unless it has been demon-
strated that seed from another specific source
produces desirable plants for the locality and
uses involved. “Local seed means seed from an
area subject to similar climatic_influences and
may usually be considered as that collected with-
in 100 miles of the planting site and differing
from it in elevation by less than 1,000 feet.

5. When local seed is not available, to use
seed from a region having as nearly as possible
the same length of growing season, the same
mean temperature of the growing season, the
same frequencies of summer droughts, with other
similar environment so far as possible, and the
same latitude.

6. To continue experimentation with indige-
nous and exotic species, races, and clones to de-
termine their possible usefulness, and to delimit
as early as practicable climatic zones within
which seed or planting stock of species and their
strains may be safely used for forest, shelterbelt,
and erosion control.
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Reaction norms for stem length (the longest stem) of clones of various different populations of Achillea
(borealisand lanulosa) at the three transplant stations along a transect from the coast to the Sierra Nevada in
Central California (data from Table 19 of Clausen et al. 1948). Some clones did not survive at Timberline.

Clausen, Keck artdeissey
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F1g. 1..—Map of El Dorado County, California and adjacent ﬁerritory, showing
distribution of seed tree plots, plantation sites, altitudes, and drainages.
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SEED GOLLEGTION ZONES, GALIFORNIA
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Frequently the variation within these broad zoues im greater than
the v#ri.ation betwae;\ two aﬁjacent. zones, Even 80, purlitéry.studics
.' have indicated conaistent differemeo'in th.perfoma af_-plantiné -
; Etock-lfrom several geed zonpes gruﬁn at tha Federal ﬁnd s:;zte mf‘sér‘iea.- -
Tbiu varia:_ion'
'13 prcaently baing masked by the practice of lmnping all the saed
callmted uithin each zone which in extreme 1nstamen my involve BEﬁd‘ '
collacted ovex & range of 200 to 250 miles and elevations of 2,000 to |

- 3,000 feet.,

. A paxtial aoluricn to the seed origin dilemma



SEED COLLECTION ZONES

I Northern East Sids Sierra

I1 Northern West Side Sierra,High Sit:
II1  [E=5&5 Northern West Sida Sierra,Low Site
1v Southern West Side Sierra,High Site
v : Southern West Side Sierras,Low Site
VI Southern East Side Sierra

VIiI Northern Subalpine

VIII [—jSouthern Subalpine
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Figure 1 ~- MAJOR AND LOCAL SEED COLLECTION
ZONES IN CALIFORNTIA






CALIFORNTA TREE SEED ZONES

oy

John M. Buck, Ronald S. Adams, Jerrcld Cone,
M. Thompson Conkle, William J. Libby, Cecil J. Eden,
and Michael J. Knight

California forest tree seed zones were established originally by
Fowells (1946), with revisions proposed 7y Roy (1963) and Schubert
(1966). The Forest Tree Seed Committeei.of the Northern Califor-
nia Section, Socilety of American Foresters, has revised the origi-
nal zones and updated the recording system described in the earlier
reports. Fowells' (1946) Research Note should be reviewed for back-

ground material. Portions of Schubert's (1966) proposals were
incorporated in the new system.



Seed collection zones are limited to about 50 miles in latitude.
Where possible, boundaries have been chosen to follow natural fea-

| —
tures, such as crests of mountain ranges, ridgetops, and rivers, or
physical features, such as highways, canals, and railroads.

Zone number = XYZ

Physiographic and climatic region = X
Physiographic and climatic subregion = Y
Zone = 2



If the zone number (Z) is zero (0), the zone is unique, and is consid-
ered a subregion. If the zone number is from ocne through nine, the
zone_is an arbitrary breakdcwn of the subregion to keep zcnes about

50 miles long in latitude. Examples of this designation are:

A. Zone 390.--3YZ represents the 300 Series, or North Ccast Interior
physiograpnic and climatic region. 39Z represents one of the
10 subregions of this region. 390 is an unique zone. It
effect, a subregion, since there are no other 39Z zones.

is, 1n

B. Zone 525.--5YZ represents the 500 Series, or West Slope Cascades-
Sierra physiographic and climatic region. 52Z represents one of
the seven subregions of this region. 525 is a zone, an arbitrary
unit of the subregion. Other zones in the subregion are 521, 522,
523, 524, and 526.
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DivISION
C0 Seriec--Weest Slope Cascadec-Sierra: This region is an exten-
the west slcpe Cascade mountain region in Oregon and extends
the Tehachepl Mountains, Its west and east boundaries are,
rely, the Central Valley end the cresti of the Cascades and the
Nevada Fowells' Zones IT, III, IV, V, VII, and VIITI are
included in this enlarged regicn




Seeds Zonemformation not being used

AClimate Variation within zones
AClimate Change

ASpecies distributions
AVariation among species
AVariation within species
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%< Seedlot Selection Tool

About Tool Saved Runs

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990 Vv

When should trees be best adapted to the planting site?

1961 - 1990 Vv

e Select transfer limit method

0 Select climate variables

Units: Imperial

Name  Center Transfer limit (+/-)
MCMT 7.2°C  2.00°C o}
MAP 458 mm 100 mm ©
CMD 1043 mm 100 mm 104
Add a variable... v
© Apply constraints
Add a constraint... v

© Map your Results
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%< Seedlot Selection Tool

About Tool

Region: Western US

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990 v

When should trees be best adapted to the planting site?

2011 - 2040 v RCP4.5 ~

o Select transfer limit method

O Select climate variables

Units: m Imperial

Name Center Transfer limit (+/-)
MCMT 8.2°C 2.00°C

MAP 467 mm 100 mm

CMD 1097 mm 100 mm

Add a variable...

© Apply constraints

Add a constraint...

Saved Runs
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3= Seedlot Selection Tool

Purpose Instructions

More Information People News & Updates

Report an Issue Account V

About Tool Saved Runs

o Select climate scenarios

Which climate are the seedlots adapted to?

1961 - 1990

When should trees be best adapted to the planting site?

2041 - 2070 ~ RCP4.5 ~

o Select transfer limit method

o Select climate variables

Units: m Imperial

Name Center Transfer limit (+/-)
MCMT 9.0 °C 2.00 °C ©
MAP  465mm 100 mm ©
CMD 1137 mm 100 mm ©
Add a variable... v

© Apply constraints

Add a constraint... v
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Evaluation of data and climate change models

Climate Change Projections for California
2070-2099 relative to 1981-2010 (rcp4.5)

50%-

25%-

50% -

Climate Change Projections for California
2070-2099 relative to 1981-2010 (rcp8.5)
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20462065

Mean and
likely range

1.0 (0.4 to 1.6)
1.4 (0.9 t0 2.0)
1.3(0.8101.8)
2.0 (1.4 10 2.6)

2081-2100

Mean and
likely range
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1.8 (1.1t0 2.6)
2.2 (1.4103.1)
3.7 (2.6 t0 4.8)



Seeds Zonemformation not being used

AClimate Variation within zones
AClimate Change

ASpecies distributions
AVariation among species
AVariation within species
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2. Analysis of Vegetation e e e L
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Combine the most recent vegetation
map of California with climate data.
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Lower Emissions Higher Emissions

Warm and Wet

Hot and Dry

Level of Exposure:
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4 Applications: A. A Study Through Time  Blue Oak

Woodlands
Current Time
Classification

non-analog 55,
Da% 50%
= 99% 5%

859 45%
90%: 40%
B5% 35%
80% 30%
75% 25%
705% 205%
B5% 15%
B0% 10%




Warm and Wet

Hot and Dry

Lower Emissions Higher Emissions Blue Oak

# \Woodlands
2010- 2039

non-analog 55,
Da% 50%
= 99% 5%

859 45%

90% 40%

B5% 35%
80% 30%
75% 252,

70% 20%

B5% 15%

60% 10%




Warm and Wet

Hot and Dry

Lower Emissions Highe( Eamissions Ber Oak

Woodlands
2040- 2069

non-analag 55%
9% 50%
= 99% 5%

&4, 45%
Ty LT 409
B59% 39%
80% 30%
7594 25%
70% 20%
5% 15%
605 10%%




Warm and Wet

Hot and Dry

_Lower Emissions g_\I—Ii_qkher Emissions Blue Oak
Woodlands

2070-2099

non-analog 55,
Da% 50%
= 99% 5%

859 45%
90%: 40%
B5% 35%
80% 30%
75% 25%
705% 205%
B5% 15%
B0% 10%




[ | Less than 80%

|:| Greater than 95%

l:l Non Analog

—ao-

MIROC 8.5.  ~

AN

Refugia and High Exposure Zones

CNRM 8.5

e \VileS

0 100 200

5. Applications:
B. Climate Refugia and Areas of Stress

Climate Model Agreement

Less than 80%

Greater than 95%

Non Analog




A Partial Solution to the Seed Orlgln Dllemma'

Alntegrate all available information
A Climate Modeling
A Current and future
AVegetation map data
A Species distributions
AVariation among species
A Does one map for all tree species work?
A Species trait data Do\ Rof
AVariation within species e s ey N YT
A Available genetic data : "
A Molecular

A Provenance test g : e -
AFunded by CALFIRE SHE!




Shifts in Disease Dynamics in a Tropical Amphibian
Assemblage Are Not Due to Pathogen Attenuation

Jamie Voyles
University of Nevada, Reno



Disease a dynamic interaction
that depends on the host,
the pathogen and their
shared environment.




Disease rarely ends in host extinction



Disease rarely ends in host extinction
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Disease rarely ends in host extinction

Epizootic

100%

50%-

0%

[_INumber of Hosts== Pathogen Prevalence



Disease rarely ends in host extinction

Epizootic

100% _ _ _
Epizootic phase of rapid

Increase Iin pathogen
prevalence and spread of
disease in wildlife hosts

50%-

0%

[_INumber of Hosts== Pathogen Prevalence



Disease rarely ends in host extinction

Epizootic

100%

50%-

Time>

[_INumber of Hosts== Pathogen Prevalence

0%




Disease rarely ends in host extinction

Epizootic Extinction?

100% N \/x

50% (| |— - \

\

0% HHI_IHI_IH Hﬂl—lmﬁ_\

[_INumber of Hosts== Pathogen Prevalence



Disease rarely ends in host extinction

Epizootic Or Recovery?
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[_INumber of Hosts== Pathogen Prevalence



Disease rarely ends in host extinction

Epizootic Or Recovery?

100%

50%-

0%

[_INumber of Hosts== Pathogen Prevalence



Disease rarely ends In host extinction

Epizootic Or Recovery?

100%

5094
1l

[_INumber of Hosts== Pathogen Prevalence




Disease rarely ends in host extinction

Epizootic

100%

)

50%-

i B

0%
[_INumber of Hosts== Pathogen Prevalence

Enzootiec phase where the
pathogen is constantly present
but disease only occurs in a
small number of hosts.



Disease rarely ends In host extinction

Epizootic Enzootic

100%
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[_INumber of Hosts== Pathogen Prevalence




Chytridiomycosis
Batrachochytrium dendrobatidiga . R €



Chytridiomycosis
Batrachochytrium dendrobatidiga . R



Amphibian Declines in Western Panama




Amphibian Declines in Western Panama




Amphibian Declines in Western Panama




Amphibian Declines in Western Panama

1990s

1998 2002




