
lucky. They have access to a fantastic group of plant 
protection scientists presently working in a range of CRIs 
(including AgResearch, Crop and Food Research, Forest 
Research, HortResearch, Landcare) and universities 
(notably Lincoln University, University of Canterbury, 
Waikato University). These people are well able to 
provide state-of-the-art advice and/or pursue the 
necessary research. Whether one is dealing with large 
or small plants, researchers from these organisations have 
relevant plant protection experience and know-how. 
Government departments such as the Department of 
Conservation and Ministry of Agriculture and Forestry 
must draw upon this expertise more and more. 

In spite of its huge importance to biosecurity, New 
Zealand plant protection research capability cannot be 
taken for granted. It must be valued and maintained. 
Unfortunately, although absolutely indispensable, those 

Introduction 
New Zealand's exotic forests are largely free of the 

world's most serious pests and diseases because of the 
country's geographic isolation, its relatively late European 
settlement, and stringent quarantine measures (Flux et 
al. 1993). Since this observation was published the exotic 
estate planted in Pinus radiata has grown from 1.1 to 
1.59 million ha and now represents 90% ofthe exotic 
forest estate in New Zealand (MAF 2001). To continue 
to protect this investment it is important to be vigilant to 
the changes in the magnitude and spread of pest 
organisms overseas. What follows is a brief report on 
the status of five significant pine pests that have the 
potential to cause significant losses should they ever 
become established in New Zealand. 

Larva, pupa, and young callow adult ofthe bark borer 
Ips grandicollis (Anderson 0284043). 
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skills needed are right now being seriously eroded 
through government funding shifts. Consider the recent 
loss of 41 staff from HortResearch and the ongoing 
funding-based restructuring of CRIs. Regrettably, it 
would seem that a proper unders tanding of the 
importance of underpinning research to biosecurity has 
yet to be recognised in some quarters of government. 

In summary, new pest and disease incursions are 
detected with unfortunate frequency. We must ensure 
that realistic efforts are made to target those organisms 
with the greatest pest potential. It is unreasonable to 
expect that all new pests will be or should be subject to 
eradication attempts. In fact, one should expect that 
few, if any, pests will be amenable to eradication when 
they are discovered. A well coordinated science capability 
is necessary to deal with potential pest invaders pre
emptively and effectively manage new incursions. 

Bark beetles 
Barkbeedes, particularly Dendroctonus and Ips, feature 

prominently in forest entomology textbooks as a major 
cause of tree mortality and degrade, particularly with 
softwoods. Ips contains a greater number of species but 
Dendroctonus tends to have more aggressive species. All 
species breed under the bark of the trunk of living or 
dying trees, or in fresh stumps or logs of their hosts. 
Some species attack only felled, weak, or dying trees, 
whereas others attack and kill apparently healthy trees, 
especially during outbreaks. As they are found under 
the bark they are easily and frequently transported around 
the world on logs, dunnage, casewood etc and are 
relatively common interceptions at ports (Forest Research 
BUGS database). 

Numerous species have established outside their native 
range, I. grandicollis in Australia, D. micans in England, 
and D. volens in China for example. Ips grandicollis can 
be a serious problem in P. radiata plantations in Australia 
particularly in drier years and D. volens, which was 
introduced in China in the 1980s, is currently killing 
millions of P. tabulaeformis there (Stephen & Gregoire 
2001). Dendroctonus volens is considered to be one of 
the less aggressive species in North America, however 
the extensive damage that it is causing in China 
exemplifies the difficulty of predicting the behaviour of 
an organism in a new environment, particularly when 
that organism is associated with a new host. All species 
oi Dendroctonus and Ips should be regarded as potential 
and significant threats to our softwood resource. 

European pine shoot moth 
The European pine shoot moth [Rhyacionia bouliana], 

native to Europe, Asia and North Africa, was accidentally 
introduced into North America about 1914 (Baker 1972). 
Since then, despite early attempts with chemical, 
biological and quarantine controls it has spread across 
the northern United States and southern Canada. The 
moth became established in Argentina in 1939 and has 
now reached Uruguay and Chile. It spreads naturally 
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Typical European pine shoot moth (Rhyacionia 
buoliana) damage on new shoots (McComb 1678043). 

by flight but its dispersal has been greatly assisted by 
the movement of infested nursery stock and cut material. 

The moth has been recorded on about thirty species 
of pine, including P radiata, with a preference for the 
three-needled species. The larvae mine the needles, buds 
and newly elongating shoots causing their death and 
consequently severe malformation ofthe host tree. As a 
result it is a major impediment to the production of high 
quality sawlogs. In Chile it is considered to be the most 
destructive pest of P. radiata (Lanfranco etal 1991) and 
is the subject of a major biological control programme. 

As this pest is associated with young, green growth it 
is unlikely to be associated with logs or other forest 
products. The moths are fragile and short-lived making 
their survival in associated shipping contaminants, such 
as shoots and small branches, unlikely. It would therefore 
seem that, unless green bud material or the like were 
imported, the chances of European pine shoot moth 
establishing in New Zealand would be low. If, however, 
it did establish here the consequences for our radiata 
plantations could be severe. 

Larvae ofthe nun moth (Lymantria monacha) feeding 
on needles of Pinus radiata (Withers). 

Nun moth 
The Asian gypsy moth {Lymantria dispar) has been 

described as a major threat to New Zealand pine forests. 
However its relative the nun moth [Lymantria monacha] 
is a far greater threat. Whereas the gypsy moth feeds 
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largely on evergreen trees such as oaks, the nun moth is 
a conifer-feeding specialist. In Europe and Asia the nun 
moth often damages Picea abies and Pinus sylvestris. 
Other conifers such as Abies concolor, Pseudotsuga 
menziesii subsp, glauca and Tsuga canadensis are equally 
palatable. 

The larvae are voracious feeders and during outbreaks 
in Poland, nun moths have defoliated and killed entire 
forests. The large female moths are active flyers and 
attracted to light. They are recorded laying egg masses 
within crevices or under lichen on ships, pallets and 
containers in Russian Far East ports and are very difficult 
to detect (Keena et al. 1998). Should larvae hatch in 
winter prior to bud burst, they can and will survive on 
male pine strobili. 

The most likely pathway of entry into New Zealand 
is ship superstructures and cargo. However, the 
likelihood of establishment is low as the egg masses 
usually enter a winter diapause (December-January) 
before hatching in spring (February-March). Egg batches 
carried on ships to New Zealand are unlikely to have 
experienced suitable temperatures and hatching should 
not coincide with cone production or bud burst in New 
Zealand (July-September). Pinus radiata is an excellent 
host for nun moth (Withers & Keena 2001) and New 
Zealand forests would be severely damaged by the 
establishment of this moth. 

Pinus radiata with pine pitch canker (Fusarium 
circinatum) on a Californian golf course (Dick and Bain). 
Pine pitch canker disease 

Pine pitch canker disease, caused by Fusarium 
circinatum, is considered native to Central America from 
where it has spread to the USA, South Africa, Spain, 
Japan and Chile. In the USA it has caused considerable 
losses in a number of pine species, including highly 
susceptible P. radiata. It has assumed greater importance 
since becoming established in the natural and planted 
stands of P. radiata in coastal California in the mid 1980s. 
In Japan the disease has severely affected the native P. 
luchuensis. The disease has been confined to nurseries 
in South Africa where in one infestation alone over six 
million seedlings were killed. In Mexico, the disease 
has caused considerable losses in pine plantations but 
is less damaging in native forests. The disease has been 
recorded in P. radiata in northern Spain and recently in 
P. radiata stool beds in Chile. 

The fungus can infect needles, shoots, branches, male 
and female strobili, seeds, stems and exposed roots of 
susceptible hosts resulting in dieback, and mortality 



when a trunk is girdled by multiple stem infections. It 
is thought to have entered South Africa on seed imported 
from Central America. Possible entry pathways into New 
Zealand are infected seed and plant material, in soil or 
on insects carrying spores. Infection can result from 
deposition of air-borne spores on wounded tissue or 
vectored by insects. Currently none of the insect vectors 
so far identified in California occur in New Zealand. 
However, if the fungus and/or a vector became established 
here there are no climatic barriers to spread. The disease 
could be a serious setback to plantation forestry in New 
Zealand (Dick 1998, Mead 2000). 

Pin usm assonian a m ortality ca used by Bursaphelench us 
xylophilus, Anhui Province, China (Ciesla 0284090). 

Pine wilt disease 
Pine wilt disease was first observed in Japan in the 

early 1900s affecting P. densiflora and P. thunbergii, but 
the causal agent (a nematode, Bursaphelenchus 
xylophilus) was not identified and described until 1972. 
The disease is characterised by the rapid wilting and 
death of the host, and beetles of the genus Monochamus 
spread the nematode. Bursaphelenchus xylophilus is now 
known to be native to North America and to have been 
introduced to Japan. It has also spread to southern China, 
Korea, Taiwan and recently Portugal. 

It is almost certain that B. xylophilus reached Japan in 
pine logs or lumber from North America and established 
there independently of its North American vectors, 
however Asian species of Monochamus have proved to 
be most effective vectors. In Japan, in 1979 timber losses 
of 2.4 million m3 were attributed to pine wilt disease, 
and in 1980 $35 million was spent in control operations. 

Considerable work has been carried out to assess the 
susceptibility of various pine species to B. xylophilus. 
Unfortunately there are many contradictions in the 
literature; many of these can be plausibly explained but 
some cannot. In general it appears that species of Pinus 
subsection Sylvestres are most susceptible to the disease 
and that the vast majority of North American species of 
pines, including P. radiata, are resistant to a greater or 
lesser degree (Bain & Hosking 1988). There are about 
forty-five species of Bursaphelenchus and little is known 

of their pathogenicity, however recent work has shown 
that at least another two are pathogenic on European 
pines (Skarmoutsos & Michalopoulos-Skarmoutsos 
2000). Our lack of knowledge of these pests was 
exemplif ied by the recent es tab l i shment of an 
undescribed species of Bursaphelenchus in P. radiata 
and P. halepensis in Melbourne, Australia (Ridley et al. 
2001). This establishment in Australia suggests that 
further incursions in Australasia are possible. 
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