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fihstracte

Pinus pinaster clones growing in a weatern Austrz’ian Seed

Orchard varied in their ability to resist attack by pine uoolly
apnids. It was found that this vuriation was not dua to
distribution of the insect or environmental factors, but may be

uncer ganstic control, P ‘ .
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INTRODUCTION .

Pine wooliy aphids (Pineugnspp.) are considered to be @ major pest
among some forest species. Tﬁe degree of infestation éan bevéontributéd‘to
several factors and there is often an interaction befween these factors.

.'The infestation cén be increased by off site planting resulting in unthrifty
stands (Barnes gt al,. 19763 Tanton & Alder 1877}, Barﬁas (1976) rsports‘

that the rapid decline of the Pinus halepensis (mill. ) populaticn of

Sélisbury in 1968 resulted after the accidental introduction of Pinsus ini
‘to Zimbabuwe (Rhodosie). Other pine spp. varied in their susept:,llity to

attack. He alsc found Ehat while Pinus pinaster (Ait,) suffersc severs

attack with a few deaths there wera some immune individuals.

_ The family Adelgidae contains two geﬁera, Adélga; and Finaus,
Their life cycle when complete is alternatlue wlth the primary host being a
member of the genus Picea. UWhen their life cycls is incomplete there is only
. T" ] one host: and reproduction is by péLthenooenesis-(Carter 1971; bGarnes et al,
1976). Dispersal of the adclglds as uith pther small insects can oceur in
. several ways., The preva‘lino‘winds p&av an important role in dispersal
sometimes carrying the insects aeueral kilometres (Barnee et al. 19763
Odere 1974). Egos are o-tan carrled py animals, or on the ﬂlothlnn of

workers and this can result in isolated outbreaks often great distances

from the main population (Barnes et el. 1976),
i : )

_ The distribution pf the pine woolly aphids was widespread through=
‘but the.pina forests of Western Auétralia in 1960 (Hopki&s 1960), but from
earliar forestry records it appears that they may.have baen established as
early as the mid 1940's., As no vegetative pine material had been imported
to Western Australia prior to 1960, the pine woolly_aphids may have been
introducad aéleggs on seed 1mbortad from Landas in.France or Lcitiavin

Portugal, This was the major seed source for plantation establishment,
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INTRODUCTION (Cont.)

The first trial of P.Einastér was established in Western Australia
in 1896 (Harris 1957). The main strain used was from Leiria and it appears
from parsonél observations that this strain is more resistant to attack b*

. pine woolly aphids than étréins originating froh Landes or Tunisié. |
Infestation of Pinus spp. in Western Australia is not a~serioU§ problem“w
with only iéolated attacks on individual treas, Althoﬁgh these attacks )

are not fatal there may be some nutritional loss to the tree with a resultihg

loss in production.

As pine woolly aphids only attack certain indiviauals in the
P.Einasﬁer population, there appears to be variation betwsen thec indiuidualé
in their-ability to withstand attack. The variation could be useful 16
future breeding programmes. - This study was initiated tq deﬁermine if clones

useu in the breeding programme varied in their ability to withstand attack .

by pine woolly aphids.
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MATERIALS AND METHODS

The P,pinaster Nullalod Seed Orchard was used for this study.

It is located on the Perth boastal plain on the west side of Leke Joondalup,

Latitude 31°%45', Longitude 115°46', al titude 40m. The area cof the seed

orchard is 10.S ha with a total of 7816 grafts, planted from 195¢ to 1972 .

inclusive, The genetic material comprised of 98 superior clones of Po.pinaster -

representing selections from Portugal and Uestern Rustralia,

The 78 clones used from this study were planted in‘1969/78 in
4€ randomised blocks with a total of 3,597 grafts. Spacing was in 3 metre

rows aligned at e reoetétive 3 metre then 6 metre pattern,

A visual assessment was performed in July 1978 to assortain the
presence or absence of the pine woolly aphids on each graft, No attempt was

made to essess the degree of infestation or the speciss of Pineus involved.
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RESULTS AND DISCUSSION

In this study 51 of the 78 clones dsad Qere affected by pine
f

\woolly aphids. The range of infestation was fron 2% to 100% for individual

clones with the madian being'4%_(fig. 1).

|
[ : _ - v
| From thesevrssults it is clear that thg ability of each clone to
withstand attack b} the pine woolly aphid varies., The experimental design
allowed for complete~réndomiéation of the clones within blocks and the
distribution of the inssct throughout the experimental aféa appeared

randemised, Oistribution of these insects in an area the size of the

experimehtal plot with the close spacing between clonaes should have been

complete, Cdera (197&) reports that air bern crawlers of rineus pini have
been recorded up to 60m from thé host tree and those that do not iand

directly on another host have tremesndous crawling capacity and»the ability

to remain alive for mény days; Bearing these facts in mind it appears
reasonable.tc assume that thé variation 5gtween cloneé to attacik is pontrolled
frbm within the clones and not subject to external factqrs, such as the

environment, éxperimental design, or distribution of the pest,

The ability of ény past to attack 2 host can depend on é number
of factors (Graham 1963).. Stands of forest thatiare unthrifty due to off
site location or unsuitable silvicultural managemémt may suffer from serious
pest disordsr. Often trees suffaring from drought strass and subsequent
reduced tugor pressure will be attacked more readily by insects (Barnes et al,

1976; Suckling et al. 1976). On a study of bark beetles Smith (1966) reports

that ‘the lenqgth of time a tree can exude resin could explain the success or

‘failure of the bestle attack. As all the trees used in this study are in
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RESULTS AND DISCUSSION (Cont.)

good health, it appears that another mechanism is invplved qther»théh ;esin
flow. The resin quality or chemical composition is imbortant and Cﬁllaham
'(1966) suggests that the turpentine chemistpy may be the key -to reéistance

of ﬁines‘to many insects. Also theré is éenetic variation between individuals
‘of a spéqies'thus resulting in différent turpentine chemistry, with & |
resulting variation to attack. This inhéritedvfactor can bé passed on‘to

the next generation and so th; genétiéaresistanca can provide the tree

breeder with an important tool in fdrestry pest managemsnt,

Figure 2

From figure 2 it can be seen that the mean value {17%) and the

median (4%) do not coinside as is the case with & normal distribution,

The majority (68%) of clones with only mild symptoms of asttack lie

between the mean and «i standard deviation of the mean, Tnhe tree breader,

‘wishing to increase the hosts resistance to attack could select clones for

breeding from this area and exclude clohgs lying on ths +ve side of the

mean.

This study has shown that although the distribution of the pina:
wooily aphids is widespread, they prefer to attack certain individuals
within a pooﬁlation and exclﬁde others. As there was no limit to their

distribution it apbears that resistance to attack is under genetic control

within each clone.
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Editing Staff for your information;

Co~ordinates for‘piofting figure 1 and 2,
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Figure 2.
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