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RISK OF DIFFERENT TYPE OF SOLID WOOD PACKING MATERIAL-SOME INTERCEPTIONS OF EXOTIC PESTS IN  THE WORLD 
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INTRODUCTION 

Global economy growth, especially during the last decade, has increase international trading and people movement at international level. This fact became the quarantine and inspections services weekly with an consequent increase of registers of invasive pest introduction in regions free from damage, especially those related to forest pests (COSAVE, 1997; FAO, 2002). These pests, besides being transported in propagation materials (seeds, seedlings, cuttings, etc.), in wood and saw logs, are mainly carried in solid wood packing material and dunnage for goods support, for different forms of loading (IEDE & PENTEADO, 2000; IEDE et al., 2000; IEDE, 2005). Normally, these materials are made with low quality wood and due to the great volume; inspection and quarantine services became difficult. This discussion paper presents some data about interceptions pests in wood packing material in different countries and it deals with an analysis of introduced forest pests in the last years in different continents.  Institutions like the World Trade Organization and the Food and Agriculture Organization (FAO), with the International Plant Protection Convention, have made efforts to mitigate the risks of exotic forest pests introduction. These pests could cause environment, economic and social negative impacts in new regions, and this is the main reason because the FAO elaborated the International Standard for Phytosanitary Measure-15 (ISPM-15). 

EXOTIC FOREST PESTS – PATHWAY AND IMPACTS 

Forest Pests can be introduced in new areas in different ways with different kinds of materials. The non processed woods, especially round wood, maybe are the best pathway for the exotic wood borers and bark beetles to be introduced in new areas. The solid wood packing material normally has done with a low quality wood, and in some cases with bark. To show the risk of forest pests introduction in solid wood packing material is possible to report some data base of interceptions done by different countries. In Chile for example, in the International Airport of Santiago, the introduction pressure came from the wood packing material from Brazil and Argentine (Table 1), probably because the trading is bigger than with others countries. In the United States the records of pests interceptions done in the main ports of commodities entrance from the foreign countries (87) reached 5883 interceptions in 11 years  (Table 2). The most of these pests interceptions was in wood packing material, with 94% of the insects were from the Coleoptera order, and  72% of them were from the Scolytidae family. It was identified 10 orders, 5 families and e 204 genus (HAACK & CAVEY, 1997).

Table 1.  Registers of pests in wood packing material from different countries in Chile, from January to October 1992. 

	Country
	Only galleries
	Dead insects or insects parts
	Alive
	Alive insects suspect
	TOTAL

	Alemanha
	5
	2
	2
	3
	11

	Argentina
	6
	22
	-
	1
	29

	Brasil
	11
	13
	2
	5
	31

	Canadá
	1
	-
	-
	1
	2

	Colômbia
	-
	2
	-
	-
	2

	China
	1
	-
	-
	-
	1

	Equador
	-
	-
	1
	-
	1

	Espanha
	-
	-
	-
	1
	1

	França
	1
	1
	1
	-
	3

	Holanda
	1
	-
	-
	-
	1

	Inglaterra
	-
	1
	-
	1
	2

	Itália
	1
	-
	-
	2
	3

	Corea
	1
	-
	-
	-
	1

	México
	-
	-
	2
	-
	2

	Peru
	-
	1
	-
	-
	1

	South Africa
	
	-
	-
	-
	1

	Tailândia
	1
	-
	-
	-
	1

	Taiwan
	1
	-
	-
	1
	2

	U.S.A.
	7
	7
	-
	2
	16

	Unkown
	1
	3
	-
	-
	4

	TOTAL
	39
	52
	8
	17
	116


                      FONTE: SAG – Chile, 1992

Table 2.  Main orders and families of 5883 exotic insects intercepted in wood material in ports of imported commodities in United States (1985 – 1996). 

	ORDEM
	FAMILY

	94% Coleoptera
	72% Scolytidae

12% Curculionidae

7% Cerambycidae

5% Bostrichidae

2% Buprestidae

4% Outros

	2,5% Hemiptera
	

	1,4% Isoptera
	75% Kalotermitidae

20% Rhinotermitidae

	1,2% Hymenoptera
	70% Siricidae

22% Formicidae

	0,7% Lepidoptera
	

	0,2 Outros
	


   FONTE: APHIS-USDA-(HAACK & CAVEY, 1997)

The origin and the kind of the commodity are others   important data to mantain in the data base to give a better direction for the inspection.   In the Table 3, is possible verify the register of the pests interceptions in the main USA ports, according of the origin and kind of commodity (HAACK & CAVEY, 1997). They did 53% of the interceptions in wood packing material, 40% in dunnage and 7% in pallets. The Animal Plant Health Inspection Service (APHIS), from USDA did a probabilistic analysis, based in the interceptions records, to know the insects genus that present high introduction risk  (Table 4). The Cerambycidae beetles from the Monochamus genus, the main vector of the pine wood nematode, Bursaphelenchus xylophilus (STEINER & BUHRER) Nickle (Nematoda: Aphelenchoididae) and Hylotrupes bajulus (Linnaeus), present high risk like the Siricidae of the genus Sirex and Xeris. The ambrosia beetles from the genus Tetropium, Ips De Geer, 1775, Platypus Herbs, 1793, and the bark beetles from the genus Dendroctonus present a lower risk (HAACK & CAVEY, 1997). On the other hand although the high introduction probability of the genus Sinoxylon and Heterobostrichus, these insects do not cause high losses, because they attacked stressed, died trees or dried wood. During the period of 20 years (1985-2005) 25 new species of bark-and wood-boring beetles were introduced in USA. Although the pathway is unknown the main suspect is that SWPM was responsible for the most of introductions (Haack 2006; Haack et al. 2007). In the summer 2006, it was developed a survey of SWPM (crating, dunnage, and pallets) at six USA ports to evaluate the risk of bark presence in these kinds of SWPM (Haack et al. 2007). It was inspected 5945 items.  In 5385 (90,6%) of the SWPM, had no bark; 317 (5,3%) had bark but smaller than a credit card (ca. 45 cm2.); 232 (3,9%) larger than a credit card but smaller than a piece of paper and 11 (0,2%) had bark that was larger than a piece of paper. The second subject of the study was to identify the incidence of live quarantine insects under bark on SWPM that had the ISPM-15 mark. About 563 SWPM with bark were inspected. On 7 (1,2%) of 563 items examined were found live borers. These insects include two Bostrichidae, one Cerambycidae and four Scolytidae. It was impossible to determine if the presence of live borers was result of attack    prior to ISPM-15 treatment or after the treatment (Hack et al. 2007).

Table 3. Interceptions of exotic pests in wood packing material according the commodity and origin in USA ports (1985 – 1996). 

	COUNTRY
	PACKING MATERIAL
	DUNNAGE
	COMMODITY

	Italy
	+
	
	Ceramic, mármore

	Germany
	
	+
	Machines, stainless

	Spain
	+
	
	Ceramic, mármore

	Belgium
	
	+
	Stainless

	France
	
	+
	Machines, alumínio

	Índia
	+
	
	Iron, Machine parts

	Great Britain
	
	+
	Stainless

	China
	+
	
	Ceramic, pieces of wood

	Rusia
	
	+
	Alumínio, machines

	Brazil
	+
	
	Alumínio, doors and ceramic


FONTE: APHIS-USDA- (HAACK & CAVEY, 1997)

In USA near 4.500 exotic organisms were introduced and established (WINDLE, 1997). From these, 400 species are insects that feed on tree parts or in shrubs and several of them cause economic or/ and environment impacts (WALLNER 1996a, 1996b; MATTSON, 1997; HAACK & CAVEY, 2000; HAACK et al., 2000). According PIMENTEL (1986), from of the 70 main forest pests in USA, 19 had been introduced, it meaning 27%.  In the period 1906/1991 the economic losses caused for exotic forest pests in USA were estimated in 92 billion dollars (WINDLE, 1997).

Table 4. Introduction probability of viable insects stages associated to wood packing material based on interceptions records in USA ports. 

	ORDEM
	FAMILY
	GENUS
	PPROB.%

	Coleoptera
	Bostrichidae
	Heterobostrichus
	76,6

	
	
	Sinoxylon
	78,1

	
	Cerambycidae
	Arhopalus sp.
	84,6

	
	
	Hylotrupes sp.
	95,7

	
	
	Monochamus sp.
	80,4

	
	
	Tetropium sp.
	44,4

	
	Curculionidae
	Pissodes sp.
	70,6

	
	Platypodidae
	Platypus sp.
	52,3

	
	Scolytidae
	Ips sp.
	37,0

	
	
	Dendroctonus sp.
	37,5

	
	
	Trypodendron sp.
	9,6

	Hymenoptera
	Siricidae
	Sirex sp.
	68,6

	
	
	Xeris sp.
	76,7


FONTE: APHIS-USDA- (HAACK & CAVEY, 1997)

In Japan 45% of the insect interceptions in SWPM of Coleoptera Order were insects of the Scolytidae Family, 25% Bostrichidae, 12% Curculionidae, 10% Cerambycidae   and 9% are Platypodidae (Table 5). Probably the high percentage of Bostrichidae is associated with the intensity of commerce with Asian tropical countries, where the genus Heterobostrychus and Sinoxylon are native. 
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ORDEN Porcent. %

Family

 Insecto NumberPorcent. %

Coleoptera 100%

Lyctidae

2 2%

Buprestidae

2 2%

Curculionidae 12 12%

Platypodidae 9 9%

Cerambycidae

10 10%

Bostrichydae 25 25%

Scolytidae 45 45%

Total

100%

7 105 100%

Table 5. Main families bark-and wood-boring beetles intercepted in wood material in ports of imported commodities in Japan (1971 – 2004). 

FONTE: JAPAN
SOME EXAMPLES OF IMPORTANT EXOTIC FOREST PESTS INTRODUCTION IN THE WORLD

The world movement of pests associated with SWPM is a recognized pathway for the introduction of exotic longhorned and bark beetles. In the last 15 years five important beetles species were established in North America. Tomicus piniperda Linnaeus (Coleoptera: Scolytidae), in Ohio, in 1992, present in 11 American States and two Canada Provinces (HAACK & CAVEY, 1997, 1998, 2000; HAACK et al., 2000); the Asian longhorned beetle, Anoplophora glabripennis (Motschulsky) (Coleoptera: Cerambycidae), in New York, in 1996 and Chicago, in 1998 (HAACK & CAVEY, 1998, 2000; HAACK et al., 2000); the small Japanese cedar longhorned beetle, Callidiellum rufipenne (Coleoptera: Cerambycidae), in Cupressus lusitanica, in1997, in North Carolina and 6 Northern States  (HAACK & CAVEY, 2000; HAACK et al., 2000; MAIER & LEMON 2000);  the brown spruce longhorned beetle,   Tetropium fuscus (Coleptera: Cerambycidae), in 2000, in Halifax, New Scotia, Canada (HAACK & CAVEY, 2000; HAACK et al., 2000). The Emerald Ash Borer, Agrilus planipennis Fairmaire 1888 (Coleoptera: Buprestidae) is native from  Asia.  In June of 2002, this pest  was first detected on various ash (Fraxinus spp.) trees in five southeastern Michigan, USA. EAB was also detected on ash trees in Ohio and Ontario, Canada. 

In  2001, the Asian longhorn beetle, Anoplophora glabripennis, was introduced in Austria in Acer sp plants, in 2003 it  had been found for the first time in France, and in 2004 in Bayern, Germany (EPPO 2004).

A classic introduction of a forest pest with a great economic impact is the gypsy moth, Lymantria dispar (Linnaeus) (Lepidoptera: Lymantriidae) in Massachusetts, United States in 1869, from France (DOANE & McMANUS, 1981). The strain that was introduced was an European strain, which female has a low capacity to spread. Nevertheless in 1991, the Asian gypsy moth was introduced in North America, near the Vancouver Port, British Columbia, Canada, from Russia. In the 1993 an European strain was introduced in North Carolina from Germany, and in the 90's infestations were detected in Washington and Oregon. US spend US$ 30 million/year to monitoring and control this pest. The European pine-shoot-moth, Rhyacionia buoliana (Denis & Schiffermuller) (Lepidoptera: Olethreutidae), an Eurasian insect was introduced in USA, in 1913 and in Canada in 1925. It established in Argentina, in Pinus radiata, since the 1940`s (PASTRANA, 1961), in Uruguay, 1950`s and in Chile, 1986. The woodwasp, Sirex noctilio Fabricius, 1793, another Eurasian pest that develop in conifers, specially Pinus, was introduced in the beginning of the XX century, in New Zealand in Pinus radiata  (RAWLINGS & WILSON 1949). After this it was introduced in 1952 in Tasmanian  Island, Australia, and in mainland, 1961.  The first introduction in South America was done in Uruguay in 1980, following in Argentina (1985), Brazil (1988) and Chile (2000)  (GILBERT & MILLER 1952; TAYLOR 1976; (REBUFFO, 1990; IEDE et al., 1988, 1993).  In 1994 it was introduced in South Africa (TRIBE, 1995). In North America it was introduced in 2005 (USA and Canada). The bark beetle Hylastes ater Paykull (Coleoptera: Scolytidae) was introduced in Chile in 1983 and another two species of this family, Hylurgus ligniperda Fabricius and Orthotomicus erosus Wollaston were registered in 1985 and 1986, respectively. These are European species and the first two were established in Australia, New Zealand, South Africa, Uruguay and USA (BAIN, 1977; ELDRIDGE, 1983; HAACK & CAVEY, 2000).

The species of the genus Phoracantha from Australia and New Guinea were introduced in different continents. P. semipunctata (FABRICIUS, 1775) (Coleoptera: Cerambycidae) was registered in South America in the 1950`s, Europe (1970`s), and in California, USA (1980). Phoracantha recurva Newman 1840 was detected in New Zealand, South Africa, USA (1995), Malawi, Portugal, Spain, Argentina (1997), Chile (1997), Uruguay (1998) and Brazil (2000) (PÉREZ MORENO, 1999; HAUGEN & IEDE, 2001). The pine wood nematode, Bursaphelenchus xylophilus, native from North America, which the main vector are beetles of the genus Monochamus, mainly M. alternatus was introduced in the beginning of the XX century in Japan where become an important pest. It was established to in China, South Korea and Taiwan and more recently was detected in Portugal (1999) (BRAASCH, 2000; BERGDAHL & HALIK, 2000; FUTAI, 2000; SOUSA et al., 2000; YANG, 2000). The bark beetle, Dendroctonus pseudotsuga Hopkins was detected in China in 1992, but it was not in solid wood packing material, it was from USA conifers logs  (CIESLA, 1993).  In South America, another important introduction was the European weevil Pissodes castaneus (De Geer) (Col.: Curculionidae), in Argentina, Uruguay (1922) and Brazil (2001). 

Megaplatypus mutatus (syn. Platypus mutatus, P. sulcatus) (Coleoptera: Platypodidae) was introduced recently into Italy where it caused damage to poplar plantations and in several fruit tree species. It is a South America beetle that attacks  woody trees. The pathway for this introduction probably was wood or wood products from countries where P. mutates occur. Scolytus schevyrewi (Coleoptera: Scolytidae), an Asian bark beetle, was trapped for the first time in USA, Colorado, in 2003. But it had been collected already in 1994 and 1998 from Colorado and New Mexico, respectively in examining insect collections. This pest damage Ulmus spp. It is suspected that this pest has been introduced into USA in solid wood packaging with bark.
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