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Aim

The purpose of this brief review (written in September 1989) is to detail information
on insect pests of radiata pine and globulus outside WA. The related topics of forest
protection, monocultures and surveillance are also addressed.

Forest Protection

It is widely accepted that forest protection is an integral part of forest management
(e.g. Cayford 1981, Hosking & Gadgil 1987). Yet, within CALM, forest protection
has traditionally been equated largely with fire protection and disease protection.
There is therefore an urgent need to re-appraise the protection aspect of forest
entomology, and as Yule (1974) has suggested, raise it to a status commensurate
with the impact of insects on forests. The latter is difficult to document as there is a
great paucity of information available for insects in plantations in WA.

Monocultures

The orthodox view of forest entomologists is that even-aged monocultures are more
likely to experience severe loss from insect outbreaks than mixed stands (e.g.
Brimblecombe 1952, Campbell 1966, Friend 1978, Jones & Gibson 1966, Tooke
1935). The reason given is that a monoculture provides an unlimited food supply for
potentially destructive insects (Ciesla 1988, Bennett 1961).

Despite this, some forest entomologists do recognize that the monocultural system
is the most successful method of timber production (Jones & Gibson 1966, Knight
1971). Although pest problems are inherent in it, losses can be reduced to a
tolerable level provided monocultures are properly managed. These management
procedures (Bain 1981, Knight 1971, Tooke 1943) have been understood for a long
time and are straightforward:



1. Plant the right species on the right sites. Fitting the species to climatic and
edaphic conditions will help ensure that trees remain healthy.

2. Carefully tend plantations. Keeping trees in a vigorous and healthy condition
and removing decadent material will ensure general forest hygiene.

3. Monitor plantations for damage. Competent staff should be able to recognize
damage by all known pests and potential pests, take part in regular appraisals
of their abundance, and watch for those potential pests that might be expected
to become problems when and if introduced.

Pines

Pine plantations are of course the oldest monocultures present in SW Australia,
dating back to the 1920s. Being exotic, their normal insect taunas were left behind in
California and Portugal. Ohmart & Voigt (1981) sampled the arthropod faunas of
the three mainland populations of Pinus radiata in California, some 8 000 ha of
natural forest. They collected 110 species of insect. Spiders were the most abundant
of all taxa, comprising one third of all individuals of arthropods collected.

The past 60 years, largely free of insect outbreaks, have lead to a complacent attitude
concerning the entomological risk with SW Australian pine plantations.

A review of world literature has revealed several disturbing matters:

« There are already several insect pests in Northern Hemisphere plantations of
P. radiata. In Spain (in which there are 200 000 ha of plantation) at least six
major native pests have been recorded (Ohmart 1980). These are the Pine
Processionary caterpillar (Thaumetopoea pityocampa, Lep., Notodontidae),
Hylobius abietus (Col., Curculionidae), Tomicus piniperda (Col., Scolytidae),
Pissodes notatus (Curcul.), Dioryctria abietella (Lep., Pyralidae) and Rhyacionia
buoliana (Lep., Olethreutidae).

In the native populations in California, indigenous bark beetles (Scolytidae) are
responsible for most insect related mortality (Ohmart 1982). There are 28 species of
these beetles attacking P. radiata with four responsible for nearly all insect related
mortality. These four species are Ips paraconfusus, Ips plastographus, Ips mexicanus
and Dendroctonus valens. (The Ips introduced already to WA is a different species,
namely 1. grandicollis.)

Obviously, vigilant quarantine is necessary to prevent these species from being
accidentally introduced to WA. The Lindsay report, however, urges some relaxation
of quarantine standards.



This is an issue of great concern to many countries in the Southern Hemisphere e.g.
Australia (480 000 ha of P. radiata plantations), Chile (700 000 ha), New Zealand
(740 000 ha). In Chile, three species of European bark beetles were discovered in
1983 (Ciesla 1988). In New Zealand and Australia Sirex noctilio is the major
introduced pest of pine, and in South Africa the pine Bark Beetle Hylastes angustatus
and the weevil Pissodes nemorensis are the major introduced pests (Van V. Webb
1974).

. Indigenous insect species can adapt to P. radiata plantations.

Moore (1965, 1972) recorded nearly 90 insect species causing damage to P. radiata in
NSW. More than 90% of there were indigenous. In Chile, by 1971 31 species of
native insect were recorded feeding on P. radiata (Ciesla 1988).

In some localities, certain indigenous insects have formed outbreaks e.g. the
Saturniids Pine Emporer Moth, Willow Tree Emporer Moth, Poplar Emporer Moth
and Pine Bark Emporer Moth, the Lymantrid Pine Brown Tail Moth and
Lasiocampid Cape Wattle Lappett Moth (South Africa, Van V. Webb et al. 1974);
the Psychid Hyalarcta hubneri (Victoria, Minko 1961); the Geometrid Selidosema
suavis (New Zealand, Gilmour et al. 1977); the Geometrid Chlenias sp. (Tasmania,
Madden & Bashford 1977); and the Wingless Grasshopper (South Australia,
Rawlings 1960).

On farmland in SW Australia Budworm Heliothis punctigera has on occasion severely
defoliated young pines planted on former agricultural land.

In Victoria, comparison of the abundance of insects collected in native eucalypt
forest, young pine ( < 10 yrs), intermediate age pine (c. 20 yrs) and mature pine (40
yrs + ) produced surprising results. The total number of insects collected was 3 011,
4 556, 2 182 and 4 169 respectively (Suckling et al. 1976). It is not unreasonable to
expect that eventually at least one of these indigenous insect species will find
conditions highly suitable, resulting in an outbreak.

A study of the insect fauna of economically important crops around the world (e.g.
sugar cane) has indicated that pest species accumulate to an equilibrium number
within a few hundred years (Strong et al 1977). In Britain, the insect diversity of
introduced tree species is a function mainly of the distribution of the plant. The time
that the tree species has been planted is much less important (Strong 1974).

The number of indigenous pest insect species of P. radiata in relation to plantation
area in each state in graphed in Fig. 1, using data from Neumann (1979). WA is
unique in that P. pinaster contributes about equally to the pine plantation area of the
State. The graph suggests that a plantation area of 60 000 ha should have
accumulated about six indigenous pest insect species.



There is, therefore, little room in WA for complacency about the risk of outbreaks
in pine plantations in the future.

Globulus

My review of world literature concerning globulus and insects confirms the two
points established above for pine plantations.

» Globulus planted outside its natural range is vulnerable to introduced pest
insects.

The most famous case concerns the weevil Gonipterus scutellatus, native to
Queensland, NSW, Victoria and Tasmania. It was accidentally introduced to South
Africa in 1916 (Richardson & Meakins 1986). In 20 years it spread I 500 km across
South Africa causing severe damage to 22 of 98 eucalypt species planted. By 1926 E.
vimminalis and E. globulus were so severely attacked that further planting was not
recommended (Tooke 1935). It took 10 years for parasitoids to be collected in
Australia and released in South Africa. They spread quickly and after 25 years
natural control was effective up to an altitude of | 200 km. Unfortunately the largest
globulus plantations were mostly above this altitude.

Gonipterus was introduced to New Zealand in' 1890 and became a serious pest of
globulus (Clark 1938).

A second group of cases concerns the accidental introduction to New Zealand of the
Eulophid wasp Rhicnopeltella eucalypti in 1924, According to Clark (1938), attack by
this species was so serious and so rapid that planting of globulus was largely
abandoned. Two other introduced insects - Eriococcus coriaceus (1900) and Paropsis
charybdis (1916) - preferentially attacked globulus and viminalis in New Zealand
(Clark 1938).

A third case concerns the Cerambycid borer Phorancantha semipunctata,
accidentally introduced from Australia to South Africa. In Australia this species
attacks dead or very unhealthy trees belonging to many eucalypt species. In South
Africa, healthy globulus was attacked during drought (Van V. Webb 1974).

A parallel example is some 20 000 ha of E. nitens planted in northern Tasmania.
Originally from Victoria, this species is seriously infested by a chrysomelid
defoliator indigenous to Tasmania.



. Indigenous insect species could adapt to globulus plantations in WA,

Good examples of native insect species adapting to globulus plantations come from
South Africa. There, the Pine Emporer Moth and Willow Tree Emporer Moth (both
Saturniids) have been recorded damaging globulus.

WA already has present two species of insect known to attack globulus in its natural
range (Victoria and Tasmania). Autumn Gum Moth Mnesampela privata often
completely defoliates globulus in Tasmania (since 1943) and Victoria (since 1900)
(Elliott & Bashford 1978). Most defoliation takes place in Autumn and Winter, and
- can prevent the tree from building up its reserves to prepare for the next flush of
growth in Spring. Trees <S5m are most frequently attacked. Gumleaf Skeletonizer
Uraba lugens is a minor pest in Tasmania. In WA, populations of this species have
expanded recently within the jarrah forest.

In addition WA has insect species closely related to proven pests in Tasmania
(Bashford, pers. comm.). For example, the Gonipterus weevil is absent but a close
relative Oxyops is widespread throughout the hardwood forests. In Tasmania, the
borer Tryphocaria mastersi is recorded as sometimes killing trees up to 10 m tall. WA
hardwood forests have the closely related T. acanthocera, already a pest of regrowth
karri. In Tasmania Paropsis porosa (Chrysomelidae) occasionally causes serious
damage to globulus at the juvenile leaf stage; WA hardwood forests have many
closely related Paropsis species present.

Surveillance

One of the essential commitments of forest entomology is surveillance. Without this
there is no method to detect increase in the abundance of important pests before
serious economic loses have occured (Orr 1954). In addition, the forest entomologist
must know all the insects in his district so that any new arrival may be recognized at
once. Even unimportant insects must be known before they can be ignored
(Rawlings 1960).

Knight (1971) distinguishes two components: (i) detection, best accomplished by
planned surveys by experts; (2) surveillance, involving routine monitoring by forest
staff. New Zealand seems to have achieved a standard far ahead of any Australian
forest service. It has a team of 13 forest health officers whose job is to monitor all
exotic forests for pest (and disease) problems and to survey high risk areas for the
establishment of exotic insect pests (and diseases). All exotic plantations over 500 ha
are aerially surveyed each year, and backed up by ground surveys. An extensive
computerized database is also maintained (Hosking & Gadgil 1987).



7. Proposals

In order to better protect pine and globulus plantations from insect infestation, I
recommend that a Plantations Entomologist and technical assistant be appointed.

Duties: 1. Investigate the insect fauna (of foliage and wood) of P. radiata, P.

pinaster and E. globulus. Compile an inventory of insect species
present in each plantation type.

Sample quantitatively.

Evaluate, with reference to interstate and international literature,
the likelihood of each species becoming a pest.

o

For pines, consider both biological control and chemical
insecticides for those species judged to be potential pests.

3. For globulus, investigate the level of natural biocontrol and if
necessary test appropriate chemical insecticides on potential pests.

I also recommend that the duties of forest:protection staff be redefined to
include greater commitment to-entomology and less to fire protection: These
personnel best come under the Environmental Protection Branch. The
Entomology Research Program would be willing to train staft in survey
procedures, identifications, data basing & provide expert backup as required.

These proposals would form an insurance policy for P. rudiara and P. pinaster
plantations in relation to insect damage. The Government softwood estate is
worth in excess of $150 M (G. Malacjczuk, pers. comm.). In the 1988-89 fiscal
year, P. radiata plantations generated $9.5 M; expressed in relation to area, this
revenue is five times greater than the next most productive forest type (Karri) in
the south-west.

Radiata stands most at risk to insect outbreaks are those planted on marginal
sites. These include the entire sunklands (10 000 ha) and about 25% of the
Blackwood Valley plantations. This latter estimate is based on recent research
carried out by J. McGrath.

8. Literature Cited

Bain, J. (1981) Forest monocultures - how safe are they? An entomologists view. N.Z.J.
Forestry 26: 37-42.



Bennett, W.H. (1961). Common insect enemies of pines in the southern United States.
J. S. Afr. For. Ass. 39: 13-18.

Brimblecombe, A.R. (1952). The role of entomology in the practice of forestry. Aust.
Timber J. 18: 830-8.

Campbell, K.G. (1966). Aspects of insect-tree relationships in forests of Eastern
Australia, New Zealand and Oceania. In: Gerhold, H. D et al. (eds), Breeding
Pest-Resistant Trees. Pergamon, Oxford, 239-250.

Cayford, J.H. (1981). Forest entomology challenges of the 80’s. For. Chron. 57:107-8.

Ciesla, W.M. (1988). Pine bark beetles: a new pest management challenge for Chilean
forests. J. Forestry 86: 27-31.

Clark, A.F. (1938). A survey of the insect pests of eucalypts in New Zealand. N.Z.J. Sci.
Technol. 19: 750-61.

Elliott, H.J. & Bashtord, R. ( 1978)  The life history of Mresumpelu privata (Guen.)
(Lepidoptera: Geometridae) a defoliator of young eucalypts. J. Aust. Ent. Soc. 17:
201-4.

French, J.R.J. (1978). Forest insect pest management - a systems approach. Search 9;
82-86.

Gilmour, J.W., Alma, P., Marks, G.C. & Neumann. F.G. (1977). The status of diseases
and insects in New Zealand and Australia. 2nd world Technical Consultation on
Forest Diseases and Insects 1975, India FAO. FRI Press, Dehra Dunn, 8-12.

Hosking, G.P. & Gadgil, P.D. (1987). Development of contingency plans for use against
exotic pests and diseases of trees and timber. 4. Forest insect and disease protection
in New Zealand: an integrated approach. Aust. For. 50: 37-39.

Jones, T. & Gibson, ILA.S. (1966). The present world situation in regard to the spread of
internationally dangerous forest diseases and insects. Proc. 6th World Forestry
Congress, Madrid 1966, 2: 1897-1908.

Knight, F.B. (1971). Entomology - is this the forester’s concern. N.Z. J. Forestry 16: 39-45.

Madden, J.L. & Bashford, R. (1977). Population biology of Chlenius sp., a Geometrid
defoliator of Pinus radiata in Tasmania. J. Aust. Ent. Soc. 16: 379-88.



Minko, G. (1961). Insects of Pinus radiata plantations in north-eastern Victoria. For,
Comm. Vic. Bull 13.

Moore, K.M. (1965). Observations on some Australian forest insects. 14. A preliminary
list of insects attacking Pinus spp. in New South Wales. Aust. Zool. 13: 69-77.

Moore, K.M. (1972). Observations on some Australian forest insects. 30. A supplementary
list of insects attacking Pinus spp. in New South Wales. Aust. Zool. 17: 59-64.

Neumann, F.G. (1979). Insect pest management in Australian radiata pine plantations.
Aust. For. 42: 30-38.

Ohmart, C.P. (1982). Destructive insects of native and planted Pinus radiata in California,
and their relevance to Australian Forestry. Aust.For.Res. 12: 151-61.

Ohmart, C.P. and Voigt, W.E. (1981). Arthropod communities in the crowns of the
natural and planted stands of Pinus radiata (Monterey Pine) in California. Can. Ent.
113: 673-84.

Orr, L.W. (1954). The role of surveys in forest-insect control. J. Forestry 52: 250-2.
Rawlings, G.B. (1960). Fungi and insects associated with Pinus radiata. FAO, Rome.

Richardson, K.F. & Meakins, R.H. (1986). Inter-and intra-specific variation in the
susceptibility of eucalypts to the Snout Beetle Gonipterus scutellatus Gyll.
(Coleoptera: Curculionidae). S. Afr. For. J. 139: 21-31.

Suckling, G.C., Bracken,E., Heislers A. & Neumann, F.G. The flora and fauna of radiata
pine plantations in north-eastern Victoria. For. Comm. Vic. Bull 24.

Strong, D.R. (1974). The insects of British trees: community equilibrium in ecological
time. Ann. Missouri Bot. Garden 61: 692-701.

Strong, D.R., McCoy, E.D. & Rey, J.R. (1977). Time and the number of herbivore
species: the pests of sugarcane. Ecology 58: 167-75.

Tooke, F.G.C. (1943). Progress of forest entomology in South Africa. J. S.Afr. For. Ass.
10: 4-12.

Tooke, F.G.C. (1935). The eucalypt snout beetle. Extent to what different kinds of
Eucalyptus are attacked. Farming in South Africa, April, unpaginated.



Van V. Webb, D. (1974). Forest and Timber entomology in the Republic of South Africa.
Entom. Mem. Dep. Agric. Tech. Serv., Republ. S. Afr. 34.

Yule, R.A. (1974) Forest entomology in perspective - a protection and conservation tool.
IFA 7th Conf., Caloundra 1974 1: 126-137.



[ A T TT] T T
prhad RRERRSERERSLS R A R U : =
SN RRRRRE Rt EREE s ; -+ g T 1 B
T ETEE i . P ok )
£ T ;
11 SERARRANAt aa L T 5 &
. N RN ) [ i I b ..
- E 1 ISANRNER pE - o N J; aa
: it RRrhuREtt 1 3 - 4
: Berare SEENE angy Sudulxns Spagnsasy
a8 - : H L
LTI T LT T R STy i SNER B o AgREsEEREns V/,‘
» 1L HURRERE R bl g an n T o ol Gy Q
I AaRs . T rHirH i i {5 oS il
g ] th x REdonY . \
- A eExy . t ™ e 1
T : HERY TR . \ \ v
s "l 13 13 ) (U f A
& EniaanRRERIRS ot L L4 REER REadaLEE : H BEERS
S m L -1 b2 b4 EEN LA B2 00 ok O I -
! ERISARISstd e RAFaAaR RAREREERE SRR N BRRER AR RAR HERRAEEa L
e R - LU R fjRaks Rsgiabaghnnh - HH
- SREREARERS - TP AT EERadEsuaRRaReads [ CHEHE T
S I8s T T R P AT T 1 Bl
1 3 1 : T R R FrE-
TR : ] ! TR TN D e gaiids
: EARRRERE | TESSERe Y S )7 + SHIBRREEE
L - 4 - - - g
Ereaaed BRRRARRAREa cedanes SR ' | 1 RaGESpRaxanadnt it
THL 11 + ‘ i H e
. IFEFE T ERENN R | CIE EEEES .# ]
ARSusERsuERa A Real RENSSEASARAESEEA0A Xintdda NaARRARDraf N dntss T
. s ' 4 | N up-
fageasennpannts - mRAK : A FpEEuns
- - mal ARRERNIRRSARRDEALE -
RN - % -1 fs S
1. - 4 bt 8 RS A I
- i 3 ; " i igun
L i g En -
g REads ; J
thp ik SEERESIS RS SEEAERS
SESREERARAV IR -
+ 3 gERENEN & ] anns - |-
A - E Ba
F R R R
: hE
RERQER it
Tt REREEStud




	100809-DOC220518 16
	100809-DOC220518 17
	100809-DOC220518 18
	100809-DOC220518 19
	100809-DOC220518 20
	100809-DOC220518 21
	100809-DOC220518 22
	100809-DOC220518 23
	100809-DOC220518 24
	100809-DOC220518 25

