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Invasive insects and plant diseases are taking a
disastrous toll on U.S. forests. From the spread of
sudden oak death through California’s woodlands,
to the fungus steadily killing eastern dogwoods, to
the standing ghosts of dead Fraser fir on mountain
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improved pest management practices by importers
and their overseas suppliers—referred to as “clean
stock” programs. More immediately, APHIS
intends to create a temporary holding category,
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American forests are under attack by invasive,
tree-killing insects and disease-causing organisms
that originated in other countries. According to the
U.S. Department of Agriculture’s Animal and Plant
Health Inspection Service (APHIS), more than
400 non-native insects and 24 non-native
pathogens are now permanently established 
in North American woodlands.1

Imported plants, cuttings and seeds, brought to
the United States by nurseries for sale to the public,
have repeatedly served as the pathway that allows
devastating pests to reach our country.2 Of the 25
most damaging forest pests introduced since the
mid-1800s, 18 are believed to have arrived on nurs-
ery stock. Half of the 18 serious pests associated
with nursery stock entered the country in the past
35 years (Table 1).  With no specialized predators
or resistant hosts to keep them under control, these
pests can spread aggressively and raise havoc with
our forests.

APHIS and USDA Forest Service reported in
2000 that 5 percent of known exotic insects and
half of the exotic pathogens “threaten the health,
productivity, stability, merchantability and . . . very
existence of some trees and forests.”3

And that report didn’t reflect damages inflicted
by the Asian longhorned beetle, emerald ash borer
or sudden oak death—the three non-native
invaders that the U.S. government has spent $420
million since 1997 trying to eradicate or contain.4

Those efforts have been not only expensive but also
politically challenging, since they have required cut-
ting down mature trees in yards, parks and
alongside streets. While the success of Asian long-
horned beetle control in Chicago and Hoboken,
New Jersey, shows the value of such efforts, New
York City and the many locations afflicted with
emerald ash borer have not received the necessary
funding to stop these insects. Thus the United
States has fallen far short of what is needed to con-

trol just these three invasive pests, much less the
full range of introduced insects and diseases. 

I





though pests that arrive on living plants are more
likely to survive and spread.  This discrepancy prob-
ably arose from APHIS’s past focus on threats to
American agriculture. This has now been expanded
to include natural resources, but live plant rules are
still under revision. The less-effective regulations
governing nursery plants unfairly ignore the risk to
the $231 billion forest products industry, as well as
to municipalities and homeowners.  

Additionally, APHIS relies almost entirely on
visual inspection of the imported plants to detect a
limited set of organisms already known to be dan-
gerous. Although inspection takes place at a
specialized plant inspection station, it remains an

inadequate safeguard. To quote APHIS in a recent
description of its program, published in the Federal
Register,8 “[Visual] inspection may not always pro-
vide an adequate level of protection against
quarantine pests, particularly if the pest is rare,
small in size, borne within the plant, an asympto-
matic plant pathogen, or not yet recognized and
regulated as a quarantine pest.”9 As Table 1 illus-
trates, the American people are paying a heavy price
for this change in policy, which supports trade
without attention to its consequences.

Meanwhile, the flow of foreign plants into the
United States continues to grow. Some 450 million
plants were imported into the United States in

1993.10 More than 2 billion plants were imported in
2005.11 A 2006 analysis noted that China plans to
ramp up its exports of live plants substantially in
the next few years.12

Compounding the problem is a lack of staff at
APHIS, a shortcoming well recognized by the
agency itself and many of its stakeholders. In brief,
while the volume of incoming shipments of plants



in a timely manner. Staffing shortfalls are particu-
larly troublesome because of the extensive risk
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settings. Even when control measures are success-
ful, forests suffer from cutting, spraying and
injecting. The forest may lose decades or even 
centuries of growth. 

Mounting Economic Costs 
As of early 2007, no published study has tallied

the total economic costs exacted by non-native for-

est pests and pathogens. Those costs include not
only the expenditures of public agencies to control
invasive species but also the value of destroyed tim-
ber, a decrease in nature tourism and declines in
property values. The impairment of key ecological
services provided by forests, such as water filtration
and prevention of soil erosion, creates additional
costs, such as the need for greater purification by

public water utilities. Invading insects and diseases
also reduce the ability of our commercial forests
and preserves to sustain wildlife, which may force
public agencies to spend more time and resources
on protecting endangered species.   

A general understanding of how these economic
damages mount can be deduced from the examples
of a few individual pests, imported on nursery plants,
that are currently invading U.S. forests: 

n Sudden Oak Death: At least 40 North American
tree, shrub and herb species are susceptible to the
imported disease known as sudden oak death.
More than 1 million trees in California and south-
western Oregon have died already31
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n White Pine Blister Rust: White pine blister rust
was introduced early in the 20th century on pine
seedlings imported for forestry plantings.34 The dis-
ease attacks a dozen North American tree species35,
including one of the most important timber species



tined, imported maple trees in a plant nursery
near Seattle. During the summer of 2002,
APHIS and the Washington Department of
Agriculture cut and chipped 1,000 trees located
on nearby city streets and in yards—in hopes of
eradicating this dangerous pest.41 Subsequent
surveys appear to confirm that the insect was
eradicated, but government agencies remain con-
cerned and vigilant.

As these examples illustrate, the costs of inva-
sive insects and diseases introduced via imported
nursery stock go far beyond federal dollars
expended in efforts to control them. First, there are
direct losses to horticultural importers when newly
introduced pests damage their crops. Second, quar-
antines imposed to contain the pest can require the
destruction of nurseries’ inventory and the disrup-
tion of sales. Third, as the pest becomes established
and spreads, landowners unrelated to the original
importer suffer economic losses from the reduced
productivity or outright death of infected trees and
shrubs. Finally, the removal of infested trees creates
substantial burdens not only on federal agencies
but also on state governments, municipalities and
homeowners. For example, although not introduced
via nursery stock, the Asian longhorned beetle is a
non-native insect currently causing great damage in
New Jersey and New York. If it spreads, it could
create an estimated $669 billion in costs for munic-
ipalities across the nation.42

What Is a Forest Worth?
Urban and rural forests cover one-quarter of
North America, sustaining biological diversity
and providing clean air and water to hun-
dreds of millions of people. Forest products
and related industries employ more than 1.6
million people and contribute $231.5 billion 
to our nation's economy.43 Forests also pro-
vide enjoyment to millions of hikers, campers,
hunters, anglers, birders and other recre-
ational users, whose activities and buying
habits contribute tens of billions of dollars 
to local economies. Perhaps most important,
our forests—urban, suburban, rural and 
wild—are part of our national heritage, 
providing beauty and shade to our homes
and comfort to our spirits.  
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IN 2002, FEDERAL AND STATE AGENCIES cut and chipped
some 1,000 trees in a neighborhood outside Seattle (before
and after, above) to eradicate a voracious invasive insect: the
citrus longhorned beetle, which was discovered on imported
maple trees at a local nursery. State agencies, municipalities
and private landowners often bear significant financial bur-
dens—through no fault of their own—when imported nursery
plants carry insects and diseases into the country.
© Washington State Department of Agriculture

     





First, NAPPRA would include only the small group
of plant/origin combinations that are known hosts
to internationally recognized quarantine pests and
that have not yet been imported into the United
States. Later, APHIS would expand NAPPRA to
include plants that are hosts to internationally rec-
ognized quarantine pests and are infrequently
imported to the United States. It would also
include plants from countries that do not institute
adequate safeguards to prevent the introduction of
the quarantine pest. Finally, after years of collecting
and analyzing plant import data, APHIS would add
to NAPPRA all plants that had not been assessed
or otherwise regulated.

1. Phase in regulations, both in U.S. policy and
through international trade organizations,
that ensure that only pest-free plants are
shipped in international trade.

2. Improve the identification of potential pests.
For example, ask botanical gardens overseas
to monitor their plantings of North American
species for pests and diseases. 

3. Develop contingency plans for eradicating
any outbreaks of the pests so identified.

4. Provide incentives to producers to implement
clean stock programs and to shift to plant
types that are unlikely to transport pests,
such as tissue culture plantlets. 

5. Inspect plants at their places of origin, before
they are shipped to the United States. 

6. Strengthen quarantines of imported plants 
to prevent the escape of any pests. 

7. Create an insurance program under which
nurseries that participate in clean stock and
early detection programs can be reimbursed
for losses suffered when pests damage
inventory despite the nurseries’ best efforts. 

8. Improve measures to prevent the movement
of infected nursery stock within the country. 

9. Charge a modest user fee for the full range 
of plant imports to help fund the overall pest
prevention and eradication programs. 

Developing a comprehensive approach that
meets the requirements of international trade
agreements will be time consuming. In the short
term, APHIS should institute the temporary NAP-
PRA category to free up time and resources for
the development of a long-term, effective system.
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The Elements of an Effective Importation Plan
The United States can participate in international trade in nursery plants and protect its forests, but
only if it develops a comprehensive pest detection and containment system that includes at least the
following components:

APHIS’s TENTATIVE PROPOSALS don't address the problem
of imported pathogens that evolve into more harmful forms
once they arrive. Scientists have found as many as five species
of the pathogenic genus Phytophthora (see sidebar, p. 15) 
on a single nursery plant—an indication that the pathogen
mutates and hybridizes on the nursery plants themselves.
© Canadian Food Inspection Agency; thanks to California
Oak Mortality Task Force
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Why APHIS’s Proposal 
Does Not Go Far Enough 

Although NAPPRA itself is an excellent idea,
the approach to its implementation proposed by
APHIS doesn’t address four key realities of inva-
sive insects and pathogens. 

• The proposal does not address species
unknown to science. 

Conservationists and government officials are
increasingly confronting damage caused by organisms
that were unknown to science at the time of their
introduction. Table 3 lists several examples of serious
forest pests that were unknown when they arrived in
the United States. But APHIS proposes to build its
program based on lists of known pests or organisms.
Specifically, criterion two for inclusion in NAPPRA
specifies that pests must be identified and defined.
At present this can occur only by the slow risk assess-
ment process or by the unfortunate experience of
past harmful introductions. In the future, a network
of scientists and botanical gardens could track infes-
tations on North American tree species planted
abroad, but such data will not be available for years.
Thus, APHIS’s approach will fail to prevent intro-
ductions of a group of pests known to have caused
damage in the past and likely to cause significant
damage to our trees and forests in the future.

• Cryphonectria parasitica chestnut blight

• Discula destructive dogwood anthracnose

• Phytophthora lateralis Port-Orford-cedar root disease

• Phytophthora ramorum sudden oak death

• Sirococcus clavigignenti-juglandacearum butternut canker

TABLE 3
Serious Forest Pests Unknown to Science at the Time of Their Introduction

OREGON OFFICIALS AND THE U.S. FOREST SERVICE are trying to eradicate sudden oak death by cutting and burning all
host trees near the site of the infestations. APHIS has the authority to temporarily halt plant imports until it can assess how
much risk certain species and places of origin pose to U.S. forests, which would help avoid expensive and damaging control
efforts like those shown above. © Oregon Department of Forestry

                  



It is quite likely that unknown or poorly known
organisms will continue to enter the United States,
since scientists know little about several biological
groups that include many plant pests. The number
of insects, mites and other arthropods on Earth is
unknown. Estimates range from a few million to
tens of millions, but fewer than 1 million have been
described.45 Only an estimated 7 percent of fungal
species have been described and studied.46 Native
ranges are unknown for many of the organisms that
have been described. APHIS acknowledged this
low level of knowledge in the 2004 ANPR.

• The proposal does not address the 
unpredictable behavior of invasive 
insects and pathogens. 

Even when an organism is known to science, its
behavior in its native environment is an unreliable
indicator of its behavior in a new ecosystem.
“Experience shows that the pestilence of an organ-
ism cannot be predicted from its status in its native
country,” wrote William Wallner, a forest patholo-
gist with the USDA Forest Service. “For example,
only 18 percent of immigrant insects and mites in
the United States behaved exactly as one would have
expected from their behavior in their country of ori-
gin.”47 According to another report, among 212
significant plant pest species that were reviewed,
only 73 had been expected to be pests based on their

behavior elsewhere. The other two-thirds surprised
agricultural officials with their virulence.48

• The proposal does not address the risks
posed by hybridizing insects and pathogens.

A further complicating factor is the potential 
for introduced organisms to hybridize with 
related species. The resulting hybrids can have 
new characteristics that allow them to increase
their virulence, displace native species and 
modify or expand host ranges. 

As the British forest pathologist Clive Brasier
has pointed out numerous times, nurseries holding
a range of plants imported from countries around
the world offer ideal situations to promote
hybridization of any pathogens that have accompa-
nied the plants into the nursery. “As many as five
different Phytophthora species have been isolated
from a single potted nursery alder seedling,” he
writes. “This indicates a considerable potential 
for evolution—via hybridization between species—
of entirely new or genetically modified forest
Phytophthora species.49

Brasier’s reference to the genus Phytophthora
is particularly apt as this genus has caused immense
damage in forests, including the current sudden oak
death syndrome on the Pacific Coast. According to
Dr. Everett Hansen, of Oregon State University, 
11 different genotypes of Phytophthora ramorum—
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Scientific Justification 
for the NAPPO 
Regional Standard
A concept paper developed by the Plants for
Planting Panel of the North American Plant
Protection Organization (an organization that
coordinates efforts among Canada, the
United States and Mexico to protect each
country’s plant resources from regulated plant
pests, while facilitating international and
intraregional trade)51 notes that risk assess-
ments based on lists of known quarantine
pests do not address adequately numerous
uncertainties, including the following:

• Many potential pests are obscure or
unknown and most pathogens are poorly
understood. 

• The impact of insects and pathogens in
their native environment is an unreliable
indicator of their behavior in a new ecosys-
tem.

• There is great potential for genetic change
or variability in pests and hosts.

In addition, countries’ reliance on visual
inspection at the ports is undercut by the fail-
ure of resources to keep pace with the rapidly
increasing volume of imports.  

                



A Brief Biology 
of Phytophthora

The genus Phytophthora includes many of 
the world’s most destructive plant diseases,
including the species that caused the Irish
potato blight†in the mid 1800s as well as the
cause of today’s sudden oak death. In an
invaded plant, the Phytophthora organism
penetrates the spaces between plant cells
and even the cells themselves, eventually
infesting much of the plantís tissue.
Phytophthora species have shown the ability
to shift hosts, sometimes infesting species
previously thought to be resistant. The genus
is not closely related to fungi, but shares 
a lineage with brown algae (better known 
as diatoms).50

An Ounce of Prevention: A Report from The Nature Conservancy | 15

the pathogen that causes sudden oak death—have
been found on infected plants in Oregon nurseries.
In California nurseries, Dr. Matteo Garbelotto, of
the University of California at Berkeley, has identi-
fied six separate genotypes of the pathogen. 
This genetic variability within nursery populations
is likely the result of multiple introductions and
subsequent hybridization. 

• The proposal doesn’t acknowledge the
resource issues that constrain APHIS

The APHIS proposal keeps the burden of proving
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Given the pace of invasive insect and disease
introductions and the acknowledged weaknesses 
of the current program, APHIS needs to move
quickly to close the door on these imported
invaders. APHIS should do so by making signifi-
cant improvements to the Q-37 regulations within
the next three to four years. Specifically, APHIS
should make realistic assessments of risk and shift
its focus to prevention. A five-point approach
would make this possible. 

1. APHIS should adopt a goal of allowing
fewer than one new forest pest to enter the
country via the nursery stock pathway during
a 30-year period. 

Achieving this goal will be challenging—more
than 10 pests have entered the country via nursery
stock in the past 30 years—but the American peo-
ple deserve nothing less. 

Publicly adopting a high level of protection is
essential. Such a stance not only acknowledges the
real costs of invasive insects and pathogens, but also
ensures that APHIS remains in compliance with
the terms of international trade agreements. Under
the agreements, the United States government is
allowed to set its acceptable level of risk and can
then adopt more stringent measures, as long as it
can demonstrate that those restrictions are neces-
sary to achieve the clearly stated goal.52

2. By the end of 2007, APHIS should put in
place a rule establishing a temporary holding
category for plants suspected of harboring
damaging pests—NAPPRA—and immedi-
ately put into that category all imported
whole plants and cuttings except those that
meet a narrowly defined set of exemptions.
Plants in the NAPPRA category could con-
tinue to be imported under certain
conditions, outlined below.

Such an approach is needed because nearly all
imported plants present a significant risk of bring-
ing damaging pests and pathogens with them.
APHIS should work with stakeholders and scien-
tific experts to determine if these risks can be
minimized before imports are allowed. 

While a plant is in the NAPPRA category,
APHIS should allow imports of it only if it is
imported in the form of tissue culture or seed; 
or if it is held in quarantine at a secure containment
facility long enough to ensure that it is pest- and
disease-free; or if it is imported from a third-party
certified clean stock program.

The secure containment facilities should be
under the supervision of APHIS or a state depart-
ment of agriculture. If a state accepts the burden of
supervising such facilities, APHIS should grant
authority to the state to reject any import deemed
too risky. The agency should also allow participating
states to charge a fee for quarantine service.

III. Common-Sense Measures That Can Stop
Invasive Insects and Pathogens
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must at minimum a) have been widely imported in
the past from a specific region or country with few
interceptions of pests or diseases, and b) be charac-
terized by stable conditions of production and
import (number of plants imported, cultivation
techniques, pest and pathogen environment in the
origin country), so that past experience remains a
reasonable guide to future risk. 

3. APHIS should create a process that allows
reasonably fast decision-making to remove
from NAPPRA plants posing little risk.

A speedy review will get low-risk plants back
on the market with little delay.

4. APHIS should speed up and improve its
pest risk analysis by first assessing likely and
broadly defined pathways of infestation.

APHIS faces a huge backlog of risk assess-
ments in part because it targets those studies too
narrowly—for example, for one or a few genera of
plants to be imported from a single country. The
Nature Conservancy recommends that APHIS
define these pathways broadly. One approach might
be to evaluate risks and determine effective meas-
ures to counter pests associated with any bare-root
woody plants from a particular region, for example
East Asia. Alternatively, APHIS might assess pests
associated with roots or stems, without limiting the

study to particular kinds of plants or geographic
regions of origin. A third approach might be to
determine how to prevent the presence on any
imported plant of a particular type of pest, such as a
fungal pathogen. By assessing the highest-risk path-
ways first, the agency can use its resources most
efficiently. Defining these pathways broadly mini-
mizes the number of separate assessments needed.  

5. APHIS and its stakeholders must work
together to secure a substantial increase in
resources for the agency to undertake risk
analyses, update regulations promptly,
improve pest detection and control and
engage in outreach to producers, importers
and partners in state and federal agencies. 

With adequate staff resources, the agency could
not only speed up its risk assessment and regulatory
processes, but also develop a more comprehensive
program for ensuring that imported plants are free
of dam
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APHIS acknowledges that the current situa-
tion of unfettered plant importation is costing
Americans and American forests dearly. The agency
is moving in the right direction by suggesting
changes to quarantine regulations, and there are
indications that APHIS may move toward a des-
perately needed comprehensive pathway approach.
The NAPPRA proposal is intended to create the
time and free up the regulatory resources needed to
design a quality comprehensive regulation. But the
current proposal for NAPPRA is inadequate.

If the agency’s proposed criteria had been in
place 30 years ago, for example, they still would not
have blocked the arrival of sudden oak death nor the
importation of the emerald ash borer, because nei-
ther was well known at the time of its introduction.

There is a solution:  Take preventive measures
to keep the harmful invaders out. The United
States need not continue to suffer economic and
ecological damages at the hands of imported insects

and diseases. A few regulatory modifications will
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The Nature Conservancy’s mission is to preserve
the plants, animals and natural communities
that represent the diversity of life on Earth by 
protecting the lands and waters they need to survive.
The Nature Conservancy develops policies based on sound science 
and a history of successful collaborative conservation. The organization
works with a wide range of partners, including corporations, other private
landowners and nearly every U.S. federal agency associated with land man-
agement and natural resource protection to further cooperative conservation
management of both public and private lands. Since 1951, the Conservancy
has helped protect more than 15 million acres in the United States.

 


