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EXOTIC FORIEST INSECT PESTS AND THEIR IMPACT ON 
NAGEMENT 

Therese M. Poland and Robert A. Haack 

ABSTRACT. More than 4500 exotic organisms are now established in the United States, 
of which over 400 are insects that feed on trees and shrubs. While most exotic insects 
cause little or no damage, a few have become serious pests and have greatly altered 
native forest ecosystems. Three of the most recently introduced exotic forest pests are 
the pine shoot beetle, the Asian longhorned beetle, and the emerald ash borer. The initial 
response to the detection of a new exotic forest insect pest involves verifying the identity 
and establishment of the insect, activating policy and response groups composed of 
regulatory and scientific professionals, initiating a scoping survey, and deciding if a 
quarantine should be established. Detailed survey and management options are then 
developed. Survey, eradication and management approaches depend on available 
knowledge of the biology of the particular insect pest. Surveys may be conducted with 
traps or by visual inspection. Management options may include tree removal, application 
of insecticides, and introduction or augmentation of natural enemies. The success of the 
management tactics employed is evaluated. If eradication or containment of the initial 
infestation is unsuccessfbl, long-term management strategies are implemented. Long- 
term forest management strategies include rogueing and burning infested trees, avoiding 
transportation of infested material, thinning of stands to improve tree vigor, replanting 
and encouraging tolerant tree species, increasing tree diversity, and selecting and 
breeding resistant trees. As world trade and the risk for new introductions of exotic 
insects continue to increase, forest managers must remain aware of potential new pests 
and quarantine regulations and continually monitor and improve the health, vigor, and 
diversity of forest stands. 
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INTRODUCTION 

The introduction of exotic insects into forest ecosystems is an increasing 
consequence of international trade. Such introductions may seriously threaten the 
integrity of native forest ecosystems and biological diversity. At present, over 400 exotic 
insect species are known to attack woody plants in the United States (Haack and Cavey 
1998, Mattson et al. 1994). While most of these established species cause little apparent 
damage, several have become important economic pests (Table 1). Exotic insects may 
become serious pests because they arrive without their normal suite of natural enemies, 
and their new plant hosts lack evolved natural defenses. Invasive forest insects may alter 
the diversity and function of native ecosystems by displacing native species and altering 
the dynamics of competitor and predator populations. Exotic insects may also alter the 
productivity of forest ecosystems through tree mortality and damage and through 



decreased growth, yield, and vigor of their hosts. Exotic species have tremendous 
economic and social impact due to their direct damage and the indirect costs of trade 
restrictions, regulations, inspections and treatment. 

The invasion process may be broken down into three phases: 1) arrival, 2) 
establishment, and 3) spread. Most of the exotic tree-infesting insects that enter the US 
each year are associated with wood articles such as crating, pallets, and dunnage (i.e., the 
wood braces used to support cargo) (Haack and Cavey 1998). Forest insects may also be 
transported in other host material such as seeds, cones, nursery stock and cuttings or on 
ships, trucks, cargo, and equipment. There were 577,829 insect interceptions at US ports 
of entry reported in the USDA Animal and Plant Health Inspection Service (APHIS) Port 
Information Network (PIN) database from 1985 to August 2001 (Haack 2003). 
Relatively few of the exotic insects arriving at US ports actually become established. For 
an exotic insect to become established, it must enter undetected, the founding individuals 
must meet a minimum viable population size, and suitable hosts and favorable conditions 
must be available. Once established, an insect population can spread through human- 
assisted movement of infested materials and through natural dispersal where suitable 
hosts and favorable conditions are available. 

MANAGING EXOTIC INSECTS 

Management activities to reduce the threat of exotic insects may target any of the 
three phases of the invasion process. One of the most efficient means of preventing 
damage from invading pests is to prevent arrival by excluding them through inspections 
and quarantines. External quarantines prohibit the importation of specific pests or 
commodities from certain regions in the world, while internal quarantines regulate 
interstate movement of specific pests or commodities within certain portions of the US. 
Quarantines may permit importation of infested wood afier performing mitigative 
procedures such as fumigation, heating in a kiln, or treating with preservatives. 
Prevention of widespread establishment may be achieved through eradication programs, 
which are designed to force populations to extinction during the establishment phase 
(Liebhold et al. 1995). Eradication programs have the greatest chance for success when 
populations are small and detected early. Other factors that favor successful eradication 
include: poor adaptation of the species to the new location; lack of genetic variability and 
no development of resistance br behavioral change; high host or habitat specificity; low 
reproductive rate and few generations per year; availability of efficient and inexpensive 
monitoring techniques; availability of powerful suppression methods; strong public 
support and effective education programs (Myers et al. 1998). Quarantine regulations 
and control tactics that reduce populations can reduce the spread of established pests. 
Pest detection and suppression along the expanding front of an infested area may help to 
slow the spread of established pests (Liebhold et al. 1992). Currently, US federal 
quarantines are enacted for four exotic forest insects: the Asian longhorned beetle, gypsy 
moth, Japanese beetle, and pine shoot beetle. 

When a new exotic pest is discovered and its identity verified, USDA APHIS is 
notified; they organize a New Pest Advisory Group (NPAG) consisting of regulatory 
officials and specialists. The NPAG meets to discuss the known biology of the organism, 
its potential damage and range, mitigation strategies, and the possible need for a domestic 
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quarantine. Based on these discussions, the NPAG may recommend to: 1) take no action; 
2) gather additional information and conduct surveys; 3) take action (i.e, eradication, 
quarantine, implement treatments or controls); or 4) transfer authority to State or other 
Federal agencies (Haack and Poland 2001). A Science Advisory Panel (SAP) is also 
convened by APHIS to provide scientific guidance in developing quarantine regulations 
and eradication or control programs. Detailed survey and management options are then 
developed and implemented by APHIS and the infested states. Survey, eradication and 
management approaches depend on available knowledge of the biology and 
characteristics of the particular insect pest. Generally, information is first obtained from 
the scientific literature from those countries where the pest already occurs and then later 
modified as new research fmdings are produced locally. Surveys may be conducted 
using visual inspections and may include attsactant-baited traps if available. Immediate 
management options generally include powerhl suppression tactics such as tree removal 
or insecticides, while long-term management may include augmentation or introduction 
of natural enemies. 

REGENT EXAMPLES: PINE SHOOT BEETLE, 
ASIAN LONGHORNED BEETLE AND EM%RALI) ASH BORER 

Three of the most important forest insect pests introduced and established in the 
US in recent years are the pine shoot beetle, Tomicuspiniperda (L.) (Coleoptera: 
Scolytidae), the Asian longhorned beetle, Anoplophora glabripennis (Motschulsky) 
(Coleoptera: Cerambycidae), and the emerald ash borer, Agrilus planipennis Fairmaire 
(Coleoptera: Buprestidae) . The conditions surrounding the discovery of each of these 
three exotic pests were quite different, and as such, regulatory decisions and eradication 
and management programs were implemented according to the particular situations. 

The Pine Shoot Beetle 
The pine shoot beetle was initially discovered in a Scots pine, Pinus sylvestris, 

Christmas tree plantation in Ohio in July 1992. USDA APHIS established a New Pest 
Advisory Group and notified regulatory and extension agents throughout the US. Within 
one month, the pine shoot beetle was reported in five surrounding states in an area 
covering over 240,000 lan2. It is now believed that the beetle was introduced at least 8- 
10 years prior to its discovery. 

The pine shoot beetle is 6 pest of pines in Europe where it occasionally causes 
reduced growth and yield or tree mortality in poorly managed areas where populations 
were allowed to build up in abundant slash or windthrow (L5ngstrom and Hellqvist 1991, - 
Liingstrom 1984). The pine shoot beetle typically breeds in stumps, slash or windthrown 
pines. When progeny adults emerge, they complete maturation feeding in the shoots of 
living pines (Bakke 1968). At the time pine shoot beetle was discovered in the U.S., 
considerable information was available on its biology and management in Europe (Bakke 
1968, Lhngstrom 1983). Also, semiochemical baits and traps were available for survey 
and detection of this insect. 

Given the widespread distribution of the initial infestation, eradication of the pine 
shoot beetle was not attempted. Infestations in the six infested states were found 
primarily in Scots pine stands with most damage being aesthetic as a result of shoot- 
feeding. Nevertheless, it was believed that the pine shoot beetle could be a highly 
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