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Some other members of the team that came together as a result 
of the 2005 fires

Eastern Nevada Landscape Coalition:Lara Derasary,  Dominic Gentilcore, 
Neil Frakes (currently USFS), & Greg Gust

Ely District:  Tracey Lenard

With reference to draft USGS reports:  S.J. Scoles-Sciulla, L.L. Bauer, K.K. Drake, 
L.A. DeFalco, Robert Klinger, Matt Brooks, J.R. Matchett, and Randy 
McKinley
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LŦ ȅƻǳΩŘ ǘƻƭŘ ƳŜ нл ȅŜŀǊǎ ŀƎƻ 
that I would become an 

advocate for the large scale 
application of introduced 
ǎǇŜŎƛŜǎΧL ǿƻǳƭŘ ƘŀǾŜ ǎŀƛŘ 

that you were crazy.

© 2005 William Bowen 

http://130.166.124.2/nv_panorama_atlas/index.html
Used with the permission of Dr.  William Bowen, California Geographical 
Survey.  Dr. Bowen would like to make you aware of the many images 
that are available at: 

(http://geogdata.csun.edu/page1/page1.html).

http://130.166.124.2/nv_panorama_atlas/index.html


But, the school of hard knocks has taught me that we cannot 
go from A to B in one step.  To treat  the acres that need to be 
treated, we need to use economical, low input options that 
give the system a little head start and then we need to stand 
back and wait as long as it takes or until we have more $$$$$.  

ÅTechnical know-how

ÅFinancial costs

ÅPolicy limitations

ÅSeed availability

ÅEcological realities



BLM Policy Regarding the Use of Non -natives

Per policy, use of non-natives is only suitable if:
Å Suitable native species are not available
Å The natural biodiversity of the proposed 

management area will not be diminished
Å Exotic and naturalized species can be confined 

within the proposed management area
Å Analysis of ecological site inventory information 

indicates that a site will not support 
reestablishment of a species that historically 
was part of the natural environment

Å Resource management objectives cannot be 
met with native species.

Also, use of non-natives must not be prohibited by some other 
guidance

BLM Manual 1745:  Introduction, Transplant, Augmentation, 

and Reestablishment of Fish, Wildlife, and Plants



Additionally, program specific 
direction prioritizes the use of 

natives

Å H 1742-1:  Natural recovery by native plant 
species is preferable to planting or seeding. 

Å H1742-мΥ   ά¢ƘŜ ǳǎŜ ƻŦ ƴŀǘƛǾŜ ǎǇŜŎƛŜǎ ƛǎ 
preferred to non-natives for ES&R projects.   
However, a mixture of natives and non-
natives is preferable to using only non-
natives if the desired natives are not 
available, and if the use of non-natives is 
consistent with approved LUPs.  



Criteria: The natural biodiversity of the proposed 
management area will not be diminished

The natural biodiversity of the proposed management 
area is already diminished and if the area burns again, 
the natural biodiversity of the area will be further 
diminished.
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Meadow Valley Fire.  
4 years postburn, 
this unseeded 
blackbrush site has 
no native cover 
other than 
resprouting yucca.

If seeding is ever 
considered for this 
site, then the 
relative merits of 
each proposed 
species, native or 
non-native should 
be compared to that 
of filaree (in dry 
years) and red 
brome (in wetter 
years).

Note:  43% of the blackbrush communities in the Ely District 

burned in 2005 and 2006. Several hundred thousand acres look a 

lot like this.



Criteria: Exotic and naturalized species can be confined within the proposed 

management area

DD plots:  Monitor potential spread

Species such as crested 
wheatgrass are generally 
reported to be well mannered 
and to stay where they are 
put.  

On the other hand, reports 
that forage kochia can exhibit 
invasive characteristics exist 
and concerns are common.  

Careful monitoring should 
accompany use of this species.  

Also, there is a need for more 
research on the potential 
expansion of introduced 
species into various community 
types.



Criteria:  Analysis of ecological site 
inventory information indicates that 

a site will not support 
reestablishment of a species that 
historically was part of the natural 

environment

This statement needs to be parsed.   
Does it mean that this site will NEVER 
support reestablishment? Or does it 
mean that the current conditions are 
not favorable for reestablishment?

Establishment events do not occur 

every year. In the meantime, we need 

to retain as many of the siteôs 

ecological potential and processes as 

possible so that when the right 

conditions are encountered, native 

seeds (from the mix or the seed bank) 

have something to establish in.

Introduced species can serve as 
cover crops that support 
reestablishment of species that 
were historically part of the 
natural environment.



Conference Goal:
Ensure that national native seed supply has the flexibility 
to meet short -term emergency stabilization and 

rehabilitation needs
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Possible Solution for Large Scale Applications:

Make better use of native seed
Seed native and introduced workhorse species that can be 

expected to establish on site conditions as they currently 
exist. Recognize that seed loss will occur and add natives to 
the mix that can be expected to establish in the first 10 
years.  Consider overseeding with natives later, when site 
conditions are more favorable, or allow natural recruitment 
to proceed apace.

Plan diverse mixes that are open to native recruitment today 
and can be expected to die and create openings at different 
rates and in response to variable stressors. Allow 
introduced species to die-off naturally or manage for their 
removal. 

Apply native seed in targeted patterns instead of as part of a 
broad-scale mix. 
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The ability to make local decisions about the 
appropriate use of non -natives is a critical tool 

in the BLM toolbox

Sometimes, the most important thing is to grow 
something that is fire resistant AND competes 
with annual grasses BEFORE IT BURNS AGAIN.



The Art & Science of 
Range Management
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We can learn from observing old seedings

Red color shows

cheatgrass in skipped swaths

Even thought treatment details on older 

fires are often missing and there is 

generally no monitoring data, we can 

learn from old seedings.

The skips have cheatgrass loads that 
are adequate to carry a fire. Also, 
there are some seeded species and 
some natural recovery.  Seeded 
swaths are a mix of IPGs, IPFs, and 
native grasses, forbs, and shrubs.

If the entire fire had not been 
seeded, all natural recovery would be 
susceptible to burning again.



But learning from undocumented seedings is not the best solution

2005 & 2006 Fires: Large scale ES efforts
and changed monitoring protocols have resulted in a large data set collected 

over diverse terrain, stressors, and seed mixes

1941-2004 1941-2006

Blue color indicates MLRA 29, S. NV Basin and Range.   Tan indicates MLRA 

30, Mojave Desert.
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55 miles

40 miles



Building a Better Monitoring Program: 
Ground Based and Remote

Elyôs ground based monitoring protocol is a combination of statistically 

sound design and treatment area coverage. Ground  based monitoring 

is expensive and time consuming.  As a rule of thumb, depending on 

terrain and access, an experienced team of 3 can complete 18 BB (  ) 

and 40 AA (  )  plots in 80 hours.  Approximately 1100 BB plots have 

been established and monitored since 2005. Control plots are 

established when possible on larger fires.
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Burned, unseeded

Burned, seeded



ά/ƻƴǘǊƻƭέ tƭƻǘǎ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ǿƛǘƘ ŀ 
grain of salt

Seed does NOT  land where you  think 
it will.

AGNAV files show where the aircraft 
was in relation to the earth when 
the product 
(seed/mulch/herbicide) was 
released- not where it landed.  
Helicopters and fixed wing aircraft 
perform differently in steep, 
mountainous country.

Seed does not fall straight to the 
ground.

Some seed is moved (flow, granivores, 
wind) after striking the ground.

Donôt believe that 

there is really an 

unseeded square 

on this fire.



Hiko-Springer 
Aerial Seed Mix 

CONTROL

May 3, 2008

April 19, 2009

June 10, 2007

ά/ƻƴǘǊƻƭέ tƭƻǘǎ 
should be taken 
with a grain of salt

ÅGranivores, water, wind 
and other forces move 
seed after it hits the 
ground and can carry it 
into a control plot.  

CƭŀȄ ƛƴ ŀ άŎƻƴǘǊƻƭέ Ǉƭƻǘ Φ 



Since 2005, Ely has seeded 63 fires in Great Basin, transition, and Mohave sites.  There 

is a lot of noise in our data set and it is still early.   But, with a healthy dose of ñartò and 

consideration for variable site characteristics, we can start to identify nascent trends



http://www.prism.oregonstate.edu/

PRISM (Parameter-elevation 

Regressions on

Independent Slopes 

Model) data augments

inadequate weather 

Station data.  Precipitation 

amount and timing of

precipitation during the 3 year 

window is critical to the initial

success of seed mix 

components.
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Seeded Species

All fires 2008 Monitoring Season

seeded BB plot density

control BB plot density

Aa plot density

We are  in the early stages of examining the performance of individual 

components of our seed mixes within the three year ES-funded monitoring 

window.   Considerations:

ñControlò plots should be taken with a grain of salt.

Proportion and absolute quantity of each species varies from mix to mix.

Extreme differences in site characteristics exist.

Various seeding techniques (aerial, drill, and broadcast/harrow)
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Species that have higher 

densities in AA and BB 

plots than in ñcontrolsò



Yr 1

Yr 2

Yr 3



Noisy or not, our data also shows that, 
usually, the seeded plants with the highest 
density and cover within a 3 year window 
are introduced perennial forbs such as flax 
and small burnet, followed by crested 
wheatgrass.  

Native grasses such as ricegrass, 
bottlebrush squirreltail, thickspike, and 
galleta make only minor contributions to 
cover within this window. However, they do 
establish and become more important 
parts of the community with time. 

In 2005, I allocated the majority of our 
introduced perennial forbs to the mix for mesic 
blackbrush sites and òhung my ható on 
introduced perennial grasses for the non -
wilderness PJ mix - I now believe that this was a 
big mistake . 

When the objective is site 

stabilization, introduced annual 

grasses are a probability, and 

performance is required within 

3 years- then the use of non-

natives may be the best way to 

protect a siteôs ability to recruit 

native plants.  It is not 

evidence that the seed mix is 

designed to meet forage 

objectives.



SEEDING for emergency 
stabilization
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Short-term ES Needs:
3 Major ES Reasons to Seed

Emergency stabilization is 
ŘŜŦƛƴŜŘ ŀǎ άtƭŀƴƴŜŘ ŀŎǘƛƻƴǎ ǘƻ 
stabilize and prevent 
unacceptable degradation to 
natural and cultural resources, 
to minimize threats to life and 
property resulting from the 
effects of a fire, or to 
repair/replace/construct 
physical improvements 
necessary to prevent 
degradation of land or 
resources.  Emergency 
Stabilization actions must be 
taken within one year 
following containment of a 
ǿƛƭŘƭŀƴŘ ŦƛǊŜΦέ όснл 5a оΦо9ύ

ÅStabilize soil to prevent loss of 
degradation or productivity.

ÅPrevent permanent impairment of 
designated Critical Habitat for Federal 
and State listed, proposed or 
candidate threatened and endangered 
species. 

ÅPrevent establishment of invasive 
plantsé. 

Seedings are monitored by the ES program for 
3 years and should be effective within that 
time period



An objective for many seeding is to  compete with IAG 

and stop or slow future fires

Missed seed swath

Seeded

Edge of seed swath

Introduced perennial 

grasses can reduce 

cheatgrass density but are 

also competitive with 

natives.  The advantages 

and disadvantages of IPG 

heavy mixes should be 

carefully considered.   
June 4, 2008

June 4, 2008April 9, 2008

Dutch John
Burned:  July 6, 2001



Dutch John

Seeded

Burned:  July 6, 2001
Photographed:  April 9, 2008



Small Burnet:  Inhibits Cheatgrass
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Mixes with IPFs are open to native recruitment today and will 
gradually yield the site to natives
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Introduced perennial 

forbs have variable 

root architecture that 

leaves more space 

for seedling 

establishment than 

perennial grass 

roots.  Also, the 

density of IPFs 

tends to peak in 5-7 

years.

By contrast,    IPGs 

can persist for much 

longer and have a 

dense, root 

architecture that is 

much less open to 

native plant 

recruitment.



Beyond policy: Ecological Considerations for Seed 
selection

Seed mixes should include plants that will speed the creation of microsites 

that protect native seedlings from the sun and wind, and capture snow.  

Introduced perennial forbs create a vertical structure that persists through 

the year and can serve as an effective, cover crop.  Currently, IPFs are the 

most likely candidates for this role and can act as relatively short-lived 

perennial cover crops.   However, native annual forbs may also fit the bill. 
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Inhibition of IAGs can protect native plants

Resprouting plants and natural recruitment commonly occur within seeded areas 
and alongside seeded species.   It can be important to protect these sites so that 
they do not reburn before the naturally recruited plans become reproductive.

Blackbrush seedlings

Small burnet and 
ǎŜŜŘƛƴƎ άǎƪƛǇǎέΦ



Using Introduced Seeds: Economic Cost and Ecological Return

What Drives the Price Difference?

Non-Wilderness PJ Mix

Native

Introduced

Mix name 

Mix Type

Introduced (I)

Native (N)

BULK 

lbs/acre

PLS 

lbs/acre

Total 

Bulk 

pounds 

Total 

PLS 

pounds

Total 

Seed 

Cost

Seed mix 

cost/acre

Acres 

Treated

PJ Wild N (5) 6.17 5.37 68,540 59,475 844,928 $     76.20 11,088

PJ Non-Wild

I (3)

N (9) 7.02 6.30 188,650 169,277 475,253 $     17.69 26,869

Mesic Blackbrush

I (3)

N (9) 11.93 9.95 123,596 103,125 1,069,257 $   103.18 10,363

Mesic Blackbrush

Native

Non-native

Prices per bulk pound that drove mix 

costs:

Needle and thread: 32.96

Bottlebrush squirreltail: $22-27

Galleta: $18.81

Blue Flax: $6.46

Small Burnet: $5.00

Sand Dropseed: $8.00



Seed Availability- Southern Nevada Complex Desert Tortoise Mix

Common name PLS

Desert Globemallow Sphaeralcea ambigua 1.4

Desert Marigold Baileya multiradiata 0.5

Bursage Ambrosia dumosa 0.4

Four-wing saltbush Atriplex canscens 0.7

Needle grass Boutelou aristoides 3.7

Desert globemallow Sphaeralcea ambigua 1.5

Desert marigold Baileya multiradiata 0.6

Six-week fescue Vulpia octoflora 0.1

Indian ricegrass Achnatherum hymenoides 0.7

Four-wing saltbush Atriplex canescens 1.2

Cheesebush Hymenoclea salsola 0.4

Desert dandelion Malacothrix glabrata 0.02

Brown-eyed primrose Camissonia claviformis 0.03

Creosote bush Larrea tridenta 0.2

Pygmy goldenpoppy Eschscholtzia minutiflora 0.02

Bursage Ambrosia dumosa 0.1

Brittlebush Encelia virginensis 0.02

A DOI-BAER team was called in to 

prepare an ES plan for the 2005 

Southern Nevada Complex.  They 

originally suggested seeding 41,000 

acres of desert tortoise habitat.  At 

the time of plan approval, this 

acreage was reduced to 17,102.  In 

practice, 625 acres were seeded.

Field crews used handtools to 

create approximately 100,15cm X 

10cm X 5cm, divets per acre and 

then broadcast seed.   A second 

seeding occurred one year later.

Some positive seeding effects have 

been noted. 

1st seeding

2nd seeding



5ƻƴΩǘ ŦƻǊƎŜǘ
NATURAL REGENERATION
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ECBB007-0P

August 6, 2007

July 11, 2008

July 10, 2009

Natural Regeneration

Many wild fires are NOT reseeded.

Often, short term reports of treatment 
success on ES projects ignore natural 
recovery. Natural recruitment into a 

seeded area should be gratefully 

acknowledged. 

Natural regeneration is a suitable 
treatment on burned areas in fire 
adapted communities or in 
communities that are considered to 
have an adequate source of 
propagules.
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Natural Regeneration within a Seeded Area



Seeding to create FUEL BREAKS



To Protect Unburned Habitat

Protection of difficult to 
replace communities 
or species is a top 
management priority. 

The identification of 
species that can be 
used to quickly create 

greenstrips is critical.



Non-natives: to create fire resistent fuel breaks 
that shelter expensive treatments



Tule Desert Fuel Break 
and Research Plots
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One plot in a fuel break 
experiment that is 
designed to evaluate the 
effects of chemical 
application rates and seed 
mixes. 



Seeding gives disturbed areas a little 
push, predicting the trajectory is dicey


