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Executive Summary

During November 1990 the Management of Eucalypts Cooperative travelled
to Tasmania for the thirteenth meeting and a field trip. The Forestry
Commission of Tasmania, a Cooperative member, were the host organisation.

This report provides details of the field trip summarising the information
given at each stop by the different forest companies.

Companies and industries visited included ANM Forests Ltd, APPM Forests
Ltd, Forest Resources Ltd, APPM Veneer Mill Ltd, Tiffany Furniture
Manufacturers Ltd, and the Forest Commission of Tasmania.
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1 13/1 l/90: Moogara, Florentine Valley - ANM

1.1 Moogara

Rob Heathcoate - introduction. Dolorite is the main parent rock from which the soil is formed. It is
well drained. Generally E regnans is best suited to their sites. Eucalypts are planted on the best sites
and pines on the drier margins. The soils are more uniform in the north west compared to southern
Tasmania where there is a mix of soils.

1.2 Regnans seedling seed orchard - Moogara

Peter Volker described the trial. Moogara is a bitterly cold site in winter - snov/ is retained on the
ground.

T\e 1977 provenance trials showed that the Moogara provenance \ilas frost resistant whilst the material
from the Strezleckis was not. CSIRO and APM undertook a recollection of 250 seedlots and ANM 300
seedlo¡s. The better families have been selected - 205 families and planted in a single tree plot design
replicated 20 times. Now 12 months old. When they are 5 theywill be assessed for form and
straightness as well as growth.

Caroþ Raymond CSIRO has developed a lab technique based on electrol¡ic conductivity to test for
frost tolerance range -2o to -18o. The range of -8o to -5o is used for E. nitens to will allow the families
to be ranked. Conditioning has been shown to have a strong effect - gradual cooling confers greater
frost tole¡ance. The out of season frost may affect families differently. For E nitens she has found a
different ranking of families for out of season versus normal winter tolerance.

A -15o frost did not kill t¡ees. E globulusjust down the road at 500 m altitude \ryas not killed by a -18o
frost if there is a gradual decline in the temperature thereby preconditioning the seedlings. Cold
tolerance has a heritabiliry of 0.2 - 0.3.

The trial is laid out in an old raspberry paddock which has required repeated spraying. It was cross
ripped at 3m intervals then rip mounded (70cm ripping). Slim line containers were used. Pricking out
leads to roots growing around the containers plus the seedlings are root bound.
There fore they have gone to open rooted stock now. However they are susceptible to root rot and fine
roots are not coming away. That the rot could enend up the tree is a cause for concern

Seedlings are produced by sowing seed into traln and when 50 mm high they are transplanted into the
nursery beds, developing a good mass of roots. Open rooted seedlings are larger so that they are less
affected by browsing and frost and have less root deformation. They cost 20 c each.

The sequence of priority in evaluating material has been growth and yield, now frost, wood quality next.
Rot susceptibility is a potential one to include. For nitens decay entering through persistent dead
branches is a problem.

The trial has been sprayed for chrysometids which were present in large numbers.

The variability of the soils ability to retain moisture in this part of Tasmania is a difficulty.

The site suitability for a species is thought to not necessarily be indicated by its natural distribution. For
instance E. globulus may be still be finding its niche as it is only 10 000 years since the last ice age and it
can occur within stands of E. delegatensis.

Chrysophthana bimaculata c:'ÍL be controlled by a strain of Bacillus thurengiensis.



The chysomelid larvae cause the most damage through defoliation. New leaves are their preferrecl food.
The lady bird is one of the most effective predators. Relative proportions of leaf oil affects palatability
and there are family differences.

1.3 Maydena

Rob Heathcoate and A¡nold Williams explained ANM operations. ANM produces sawlogs and veneer
logs from the concession but does not use them. They are supplied to sawmills contracted to the
Forestry Commission. Old growth logging is to stop in 1991. Most of the pulpwood will rhen come
from the eucaþt regrowth areas and the pine and eucaþt plantations. They have 20 000 ha of
eucaþt plantation. Aerially sown areas are regarded in a similar fashion to rainforest areas.
Plantations are up to 5 times the productivity of aerially seeded regrowlh areas. They have2000 ha of
eucalypt/pine mixture.

I-and ownership is <50Vo concession, <50% owned by ANM and2DVojoint ventures. I¡nd costs
between $500 to $1000/ha.

1.4 Florentine River Valley.

Rob Heathcote described the silvicultural practices undertaken by ANM on the Crown Concession they
have in the area.

Native animals (wallabies and possums) have to be controlled by 1080 poison. Wallabies can devastate a
stand in three nights. In one area 100-150 wallabies were shot each night.

The annual target for harvesting f¡om the Commissions areas is 1100hafear. This is made up of 60Vo E.
delegatensis and 20- 30% E. regnans. The remainder are rainforest species. The royalty is $2-$3 on old
regrowth.

Aerial seeding is at 0.5 kg/ha with no filler in with the seed.

The policy is to plant E regnans on ex E regnani siteswhich accounts for T0 - 80Vo of the area. Rainfall
is 100 cm with frequentdrizzle. The altitude planted inE. regnans is up to 500 m asl. Above 500 m asl
E. delegatensrs is planted. lf.E. oblíqua occurs naturally then it is considered to be a good P. radiata site.

The seed, until the seed orchard is producing, is either the best local sources (ie on the site) or from
Moogara. Peter Volker intends to more intensively sample the Florentine Valley.

The.E regnans old growth ytelds 40-70Vo sawlogs. Veneer logs that are produced are sliced around the
log to reduce the effect of kino (stay lathe). By using this technique often only a couple of sheets are
rejected with an occurrence of kino.

TheE rcgnans sites when planted are expected to achieve 20 m3hahnnum by age20. They are planted
for pulp at 4x zn and not thinned.

There are some thinning trials (100, 200, and 300 s/ha) in aerially sowed stands which have been reduced
to 200-300 s/ha at age20.

Harvesting small piece size depends on bark removal. A Warratah cån thin and clear fell planted
eucaþt stands.

1.4.1 lnsecticide spray¡ng tr¡al

The area had 1200-1300 t/ha removed in logging a remnant 180.1 fire regen stand on the site. It was
sprayed with atrazine (8 kg/ha) and planted in August 1988. Fertiliser - 1009 NPK - was applied a
month later. The soil is a dolorite loam and receives 75 cm of rainfall.



The insecticide tested are a synthetic pyrethroid 'ripcord'and the bacillus. Fortnightly spraying has
allowed trees to grow twice the height of the control whilst the one spray treatment has trees 30Vo
higher. There has been a30-40Vo long term decrease in Chrysomellids.

Tree form can be affected by the browsing. Apical leaves are eafen during January and February.
The trees then flush again. However this new growth is killed by frost leaving trees that look like
cabbages.

It is hoped that insecticide spraying will not be required after the trees reach 10m. The spraying costs
$25 - $30/ha.

The difference between the bacillus and the pyrethroid is that there is only a limited time when the
bacillus can be used ie when the larvae are at the right stage and the weather is O.IC

Spray is best applied at the end of the third instar. L:dybirds can handle first two.

There are possibilities for breeding insect resistance. One theory is that to an insect the new growth
flashes white at night and is therefore easily located. If the flush could occur early before the insects
attack it may help as long as it is not killed by a late frost.

Leaf oils are another possibility. E. nitens is a symphomyrtus which suggests it should not be
attacked. However its leaf oils are more like the monocalyptus group.

1.4.2 Establishment site (with wombat)

The site was planted in E. nitens and other eucaþts. It was contour ripped and mounded with a
twin ripper. Hand planted in late September. Sprayed with Gesoprim.

Costs of operations

land preparation windrowing and ripping (big stumps and logs) $650. Planting $130. Seedlings $250.
Fertiliser $50-60. (10: 17:8)

Atrazine and simazine are ineffective on ANM sites - no residual effect on the dolorite loam.
Caragard and Ronstar best so far, whilst Gardoprim is promising.

Machine planting is bette¡ and more consistent for barerooted stock. If hand planting a root can be
left exposed which is fatal.

1.4.3 Conversion of poor eucalypt regrowth.

Some areas of poor quality 20-30year old are cleared. The trees that \ilill not produce sawlogs or
pulp are felled and windrowed before planting. Pulpwood is salvaged from larger trees. The area is
ripped and mounded and then burnt in late March. A growth difference is apparent between the
wind¡owed/cleared areas.

Operations like this increase the resource area for planting by utilising and converting the
non-productive areas.

Machine planting saves $100/ha

By 2046 concession areas may be replaced by long term leases and the regrowth areas. AII old
growth logging to halr in 20 years.

ANM Stumpages

Old growth $1.54



Regen $1.98

Sawlog $18.04

Veneer $46

Five times the royalty is the penalty for over supply. They cut 5 000 tonnes a month. On an annual
basis 30 800 is sawlogs??? and 3 600 is veneer. This latter is face grade, clear, rotary sliced, 'sray'
lathe.

1 .4.4 Dewhurst Rd - 19S2 E obtiqua thinning trial

Thinning trial in E obliqua regen recently thinned from 500-200s/ha. This removed 50Vo of.the
volume (140 t/ha). Damage through bruising muld lead to kino and decay. Observable damage
affected 6Vo of trees. The equipment \ilas an exq¡vator with a 1200 L¿kohead and forwarder using
5m lengths. The material was debarked.

It was noted that in 25 year old E. regnanr a thinning from about 500 s/ha to 300, 200 and 100 s/tra
resulted in windthrow in the 100 s/ha area



214111/90: Liffey and Stoodley - Forestry Commission

2.1 E. delegatensis plantation

This site was planted in E. delegatens¡s in 1980. It is abandoned farm land. In 1980 good site
preparation had not been developed as standard practice so that it was probably cultivated but did not
receive herbicide or fertiliser treatment. Altitude 720m. An E. nitens provenance trial has been planted
at the site also in 1980.

A comparison of growth be¡reen E nitens and E. delegatensis was made at another site - Maggs
Mountain. This latter site was at 900 m altitude and receives lots of snow. Maggs Mountain is regarded
as a good E. delegatens¡s site. However the growth of E. delegatensls was very poor compared \ilith the,E
nitens. It is a hard site and at age 4 the best had grown 2.8 m. It had been fertilised and cultivated.

2.2 Provenance Trial Details

Planted 1980. See appendix 1. The trial is replicated at Geeveston in Southern Tasmania at 150 m
altitude. Possoms have damaged a couple of seedlots.

MAI hasn't peeked as yet for the best provenance (Mt Erica).

2.3 E. globulus - 1940 planting Stoodley

Details appendix 2.



3 15/11/90 Burnie - APPM

3.1 APPM Veneer Mill Burnie

Mr Geoff Gaby provided a tour of the factory which is the most modern in the Southern Hemisphere.
The mill 

"ut. 
d dOO m3 eucalypt,500 m3 *yrìt" Nothofagus cunninghamri,2 00(0?) m3 P. radiata,200 m3

blaclo¡¡ood and 100 m3 other (celery top pine Phyltoclaius aspleniifol.¡us and sassafras.,4rå erosperrna
moschaum).

For eucaþts 50Vo is recovered from the log in flitch form. Conversion to veneer is 900 m2 per m3 and
30 Vo is lost during drying.

E. regnans is the best eucaþt being softer and straighter. However it has more kino which is a
disadvantage. The fact rhat it has no stripe is regarded as an advantage also.

Blackwood costs $1200/m3 off the saw, $2500/m3 kiln Oriø and sells for $4.50/m2 as a veneer.

Regrowth ie 50-60 year old material presents some problems. Logs are smaller. Insect damage leaves a
\porm mark'which doesn't show up if 1/4 cut but they want to cut by semi rotary saw. Because the logs
are too small to L/4 cut they must be 'crown cut'.

E. globulus is excellent for veneer while it is no good as salvn material.

E. nitens is also very good as regrowth as well as old growth material. It is very like E regnans but their
is concern about the persistent branching and associated insect and fungal attack.

The logs are soaked in a hot bath and a hot knife is used in the flitch mill built to their design. The
veneer can be used in three weeks. It is dried in a dryer - it goes over and under rollers to flatten the
sheets. Thewhole process was very labour intensive.

'Tasmanian Ash' is mainlyE regnans and E delegatensis. E. nitens would also be marketed as ash.
'Tasmânian Oak'is E. obliqua mainly. 'Ash'and'oak'are entirely sorted by colour so that it is possible
to have one piece of veneer that is half 'oak'and half 'ash'.

3.2 APPM Forests

Kevin Young -Deputy Plantation Manager and David de Little - Research Manager.

APPM were pioneers in the production of paper from eucaþts in 1930. The Burnie mill was set up in

1938.

The move into plantations has been necessary because ofthe pressure put on natural forests by the

export chip trade. In Tasmania's climate burning and aerial seeding are difficult. Although pines had

been planted since 1950 it was found that a P. radiata approach did not work for eucaþt plantation

establishment.

In the 1970s 40 species were tested. InitiallyE delegatensß was planted but by the early 1980s it was

obvious that growth was generally unimpressive. However the E. nitens trials looked good. E globulus

has high pulp yields in overseas operations. The latter would be an option in coastal areas and at lower

elevations. The aim of the organisation is to double pulp productivity in the nexr 10 years.



A useful measure of tonnes of pulp fibre/halannum. This incorporates MAI, basic <lensity and pulp yield

(7o cellulose) Natural stands have a yield of 2 approximately, seedlings 5 (MAI= 15) and clonal material

selected for basic density and pulp yield 10. Both basic densiry and pulp yield are highly heritable. In

Brazil a pulp yield of 18 is achieved. See figure 1. .

Frost is a major consideration for APPM. The minimum temperature to be expected is -10oC each year

with a temperature of -15oC occurring onc€ every 10 years. This puts the site in a marginal category for

eucaþts.

Insects are a problem with E nitens btt not E. globulus. E. globulus has a 3Vo advantage in pulp yield

compared to E. nitens. E. nitens has a higher moisture content. Growth rates are similar so therefore on

economic grounds.E globulus must be included. However due to frost it can't be planted on70-8\Vo of.

their sites

The breeding programme progeny trials include 300-500 families. They are frost screened and set out as

progeny trials for conversion to seed orchards. Form of the trees is not a factor considered. Pulp yield

is the basis for selection. Pulp productivity can only be gauged at age 6-7. Whole tree sampling is used

for measuring pulp yield ie the whole tree is chipped and a sample of chips used. It costs $400 per tree

and 600 are done a year. Pulp yield has a heritability of 0.6. Density and putp yield have been found to

be poorly correlated in heritability. Volume production has a heritability of 0.2. Seed orchard material

is grafted from material selected on the basis of pulp productivity.

Cuttings and micropropagation are difficult for E. nitens. E. gtobulus is easier for cuttings. E. nítens

clones that don't grow from cuttings can be successfully micropropagated. They have 5 hectares of

vegetatively propagated material comprising 25 clones of E. nitens,E. globulus and hybrids. At 5 years

many have vigourous growth and are promising.

Hybridization is being done in association with CSIRO. The only cross possible is with the E. nitens as

mother. It has a smaller capsule which means fewer seeds unfortunately. Flies and beetles pollinate E

nitens and honey bees pollinate E globulus. The flowering times overlap marginally. Hybridization is

being pursued for frost resistance. The hybrids have been found to be intermediate in tolerance (-10o to

-llocomparedwithE nitens-13o to-14oandE globulus -7oto-8o. Hybrid E.nitenslE.gunniihasa

frost tolerance of -20o. The hybrids are performing better than parents. If the hybrid material could be

propagated vegetatively it would be an advantage as seed will not be produced in sufficient quantities.

Seed origins cuûently used are all seed orchard for E. globulus (300 000 seedlings) and for E. nitens B}Vo

or 3 000 000 seedlings) the sources are equally seed orchard, plantation (known seed origins), and

natural forests.



In year 2000 E globulus planting will increase lrom 57o at presenr to 10-l5Vo. Up to 30% will be

hybrids. The remainder E. nitens. This material will represent the top of the E nitens range in terms of

pulp productivity which is above the midpoint of the E globulus.

Flowering is induced by the use of paclobutrazol. There are 5 hectares of trials of vegetatively

propagated material. Mycorrhizae are being investigated to improve rooting. It may be necessary to

establish them on the propagated material before they come in contact with the soil to control what

variety they pick up and ensure better rooting. The fungal symbionts used are L¿ccaia and Puillus.

Inoculating these fungi under sterile conditions is proving to be most difficult.

Basal coppice can be taken from trees up to 12 years. Some clones have been used continuously since

the early 1980s. The usefulness of older material will decrease as second generation material becomes

available so that use of older material is not an issue.

Northern NSW E nitens material is performing quite well on some sites. It has good cold tolerance.

Errinundra is the worst for pulp yield, Southern NSW next v/orst and the others mixed.

3.2.1 Nursery

Kevin Young explained the nursery operations. Plantation planted each year includes 2 500 ha from

Ridgley nursery and 500 - 600 ha are planted in the northeast of eucalypts and pine. Tlvo types of

eucaþt stock are produced in the nursery. These are container stock and half and half stock (stock

planted in a container and planted out at 2 months into a nursery bed). The half and half stock

extends the planting season.

Eucaþts are planted on 200-500 ha of cleared forest (pine) and 500 ha of ex-pasture including some

marginal land. They u." not buying top quality land yet. In evaluating suitability for purchase a

difference of 5 in MAI equates to 50 km of cartage.

The'half and half stock is produced as follows: In mid October to earþ December seed is sown and

pricked out into paper pot containers in late October - Christmas then transferred to the nursery

and then planted out, \Ã¡ith their paper pot still, May to September.

The paper pot stock are raised by sowing mid February - March in containers and planted in field

late spring to January if necessary.

The halfand halfstock costs $200/1000 and container stock $100/1000.

3.2.2 Establishment

Improvements in MAI from 15 - 20 m3haûr are possible because of better establishment practices.

I-and preparation is bywindrowing and burning. Good clearing is important for operations such as



mechanicål harvesting or row thinning. In March it is possible to broadcast burn and then

windrowed. Cultivation is by a 1m winged ripper and 80-90cm discs. They are buying some

agricultural land.

Half the planting is done from April to September. They start at 650 m asl and continue down to

coastal areas. Herbicide is applied ovet 2ß the area by air, remainder ground application.

For the other half of the planting they start at the coÍlst and move back up in alritude wirh

containers. They spray in September for grass control before planting. They tend not to have a

weed problem.

Spade planting of bare rooted stock is $125ltra and containers $90/ha potriputki.

Fertiliser is 1009 18Í20N applied by knapsack and metered gun in a spade slit.

Pest control v/ith 1080 is required for native animals (wallabies), rabbits and hares once afrer

planting.

Any pasture established is sprayed again12 months later (August/September). Some maintenance

fertiliser is applied at later stages.

Atrazine is the best herbicide on heavier soils. Atrazinel,6llha (Skg a.i.) over rhe seedlings.

Moisture is the limiting factor. Have lost 200 000 seedlings in a drought through phytotoxicíty. At

time of spraying they check if it is dry and postpone the operation if necessary. Simazine/Roundup

are O.K on some sites.

On some sites simazine is used for its residual effect and broader range. Could use

simazine/roundup before planting.

Escort can be used 6 weeks before planting. It may be O.I( to shorten this time interval.

Cost of establishment in 1989 was $1300/ha. This is made up of the following:

Clearing $600/ha

Cultivation $170/tra

Burn $30/tra

Weedcontrol $L20lha (incl $80/tra atrazine)

Fertiliser $90/ha

Planting $90-1.25lha

Seedlings $200-$300/1000 seedlings

The company is looking at fertiliser rates and follow up applications at 3, 5 and 10 years - not much

known.

Radiata pine is grown on a 28 year rotation to produce sawlogs and pulp.



The eucalypts are being grow¡r on a 15-20 year rotation. The mai/cai lines cross at age 12. A

reduction in stocking to produce a larger piece size is being looked at. At present planting at 1111

s/ha (3 x 3n).

A pruned resourc€ is being produced for slicing venerer. Each year 50 ha of mainly E. nitensb:ut

some radiata pine is being pruned at age 3 (10 cm dbh) They have their own plant at Burnie to

supply.

Growth rates vary f¡om 15 m3/ha/annum for no cultivation or weed control or genetíc improvement

to 38 m3/ha/annum for oneE nitens stand.

Growth rates that can be expected depend on the site - some at 600 m elevation may achieve 20 mai.

3.2.3lnsects

David de Little put the insects in context. Less than 50 % of Australian insects have been named.

There are 500 paropsine species in Australia and PNG including 36 in Tasmania. (Cf 600 mainland

eucalypt species in Australia including 30 in Tasmania. Any connection?). Chrysophtharta

bímaculata is not in Victoria. Normally this chrysomelid does not eat the adult foliage of species in

the symphomyrtus group because of the cineole oil. However despite E nitens being in the

symphomyrtus group the adult foliage is eaten. This is probably because it is more like the ashes

which have cineole-phellendrene oil.

Spraying every year with ripcord is an environmentally difficult issue because of watenrays and

neighbouring landowners concern.

The ladybird beetle, Cleobora agricola, eats the eggs of chrysomelid pests and is a major predator.

The la¡rae do most damage. Cltysophtharta agricola affects the juvenile foliage of. E. nitens and

adult foliage of. E. globulus and E nitens, Paropsis charybdis eats E vimimalis and Paropsis delinlü

eats E nítens.

Uraba lugens (gumleaf sketetoniser) is a common defoliator that eats the juvenile foliage of E. nítens

which has been sprayed for C. bimaculata. T-ttis is a problem in Western Australia as well.

Mnesampela privata (autumn gum moth) can also be a problem at times. Up to two years growth

can be lost from a single year of heavy defoliation.

Humphrey Elliot (TFC) is trying to quantiry losses due to insects. Age 9-10 year old E nitens has

been assessed as having lost two years growth. Kino rings can form with 35Vo defoliation which is a

serious sawlog defect. Secondary predators like boring insects are a concern.



Kevin Young gave some management background. l,ower levels of defoliation are a problem for

seed production (buds are eaten) and for this reason 600 ha (3% of the forest estate) was been

sprayed in 1989.

Refer to Dave de Little's paper N.Z.Journal of Forestry Science Vol 19 No 2/3 223-225.

This year 5-t0 % of the forest will be sprayed. One person full time and another half their time, are

assessing insects on 5 day cycles. Surveying is done by eye with binoculars if necessary. The

silhouettes of the leaves against the sky clearly show the insects. Control by natural predators c¿n be

expected to control the 1st and 2nd instars. If ¡here has been previous damage or the area is not

good for tree growth then they\ilill spray earlier. The synthetic pyrethroid Dominex ar $8// - 200

ml/fra costs $30-40iha to apply by helicopter. Spraying contributes 3-4% to the rotal planration cosr.

C. bimaculata is 80Vo of the problem, C. agricola 20Va.

Cont¡ol by use of the Bacillus thurengiensls (Santiago strain) which has been used to control the

colorado potato beetle) is specific to coleoptera so that predators are not affected.

Generally a good relationship exists v/ith neighbours because an effort is made to communicate well

before hand. There is research into the size of buffer strips required for waterwa)ß etc.

3.2.4 Management Sect¡on Burnie

Paul Nicholls described the work of the section. The section must câter for an expanding eucaþt
programme (1200 hafr to2700 ha/yr). Maintenance of records for the varying sites (geology,
climate). Prediction of growth and yield requires an understanding of the impact of the improving
establishment techniques and genetics.

The hardware base is PCs and the software base outlined in Appendix 3

The GIS system is made up of information that is polygon,lines and points. Examples of polygon
are forest types plantation, reserves; geolog/, administrative boundaries; coupe boundaries, soils etc.
Examples of lines are toads, rivers, telecom lines etc. Eramples of points are inventory and trial
plots, survey marks, apiary sites, aerial photo points, archeological sites, quarries etc.

Originally a chain and compass were used, then theodolite control points and aerial photos to give
maps which are digitised and processed through Geocomp. They have trialled using satellire survey
via GPS for input into Arc Info. The advantage of this latter slntem is that the sumeyor walks
around the block and the points are precisely located with out the errors of photography and
digitisation. At present the accuracy is 1m. Receivers cost $5000.

IDRISI is a raster based sptem that can process from satellite and video camera input. Overlays can
be reduced from 8 hours to 5 minutes. It is possible to fly by plane with a video camera and combine
with the vector information. This process could allow crown cover to be assessed to determine if the
stand is ready for measurement and in future to reduce the number of PSPs by multistage sampling
and image analysis.

At present Husþ field computers are used to process data and produce growth and increment
information.



3.2.5 Nursery operations

Germination of E. nitens is variable - size? genetic? The germinarion rate is 2300 from 10g an<l15Vo
oftrees produced from the nursery are unplantable.

With cuttings moisture appears to be the main difficulry. A mix of 50/50 peat and vermiculite is
used. The cuttings are in a constant mist where Botrytis can grow and infect cuttings.

The nursery mix for the pots ß 6OVo basalt, 20Vo gravel,2\% peat. Osmocote and magamp at 2.5
kg/m3.

3.2.6 E nffens Establishment

E. nitens trial planted this year in an ex-potatoe crop paddock. Ripped and mounded then rotary
hoed over the mounds. Purchase price $1700/ha, $1300/ha furrher up rhe hill. Factors influencing a
decision to purchase include cartage to mill, value of existing crop, neighbours site productivity,
water problems, land schemes. Suitability is scored out of 100 for aspect, altitude, rainfall, old
growth.

The forest resource ß 75Vo private land holding - half assisted by AppM
grants and government funding and the rest joint venture.

The area planted in E. nitens each year has been increased over time.

Establishment year

1975-8L

1982-85

Area planted annually (ha)

100

7200

1985- 2000

An E. nitens nelder was planted 3/z years ago.

3.2.7 Veneer Trial

E. nitens at present 10 years old is Toorongo Plateau seed originally planted at 1111siha and thinned
to 450 s/ha at time of pruning (4Yzyears). To avoid stem damage wedges were used. The stocking
was higher than would be prescribed operationally as extra trees were left for trials. The MAI is 24
m'/halq in thinned and 36 mrlhafyr in the unthinned. The CAI is still higher in both although it
appears to have peaked.

The pruning schedule was a fÏrst lift to 2m at 4yzyears then to 4 and 6 metres over the next 15
months. A DOS of 17-18 cm. The best \ilere near L0 crn which is what would be the aim of pruning
now. When stay lathes installed they will know the log length required for the veneer mill. At the
timeofpruningabout?.5VoofthebrancheswereliveincreasingtoT'Voatthethirdlift. Theoldest
trees they have (20 years +) still have branches on the lower stem. At present they are estimating

volume as 
8/'M+ A?5 year rotation is expected with one thin at 2-3 years age (5-6m height) to

250-350 s/ha. A sawing study was undertaken from trees within this stand by the Young Eucaþt
Programme.

3.2.8 E nitens planted 1975

The stand is currently al21 -22m3ha!r. Growing at 600 m altitude. Thinned for seed production
to 200s/ha using a John Deere stroke delimber excåvator tractor (not fonrarder) Warratah head.

72



Thinning by row removal and thinning bays removing long lengths. Seed collection will be by felling
trees 'good trees produce 1009 seed per tree. A rotation of 15 years to produce 35-45 cm logs at
harvest is anticipated.

There is more C. agricola this year - egg bunches occur on leaf tips whereas C. bimaculata lays eggs
further down the leaf. Soil around trees will be drenched with paclobutrazol which is absorbed
through the roots to enhance seeding.

3.2.9 APPM/CSIRO Progeny rr¡at.

E. regnans seed orchard planted in 1985 as single tree plots 400 families. Some culling has been
undertaken. Origins are Southern Tasmania, St)r(, Moogara, Florentine region. Flowering was
observed 2 months ago.

3.2.10 APPM E. nitens breeding programme

Planted in Spring 1986 there arc200 families from Toorongo, Rubicon, MacAllister ?. Eventually it
will be converted to a seed orchard. Early adult foliage has shown up in 30 families (Errinundra
type). These will be culled because they are not expected to be as cold tolerant and pulp yield is
inferior.

NSWE nítens is included on another site and Victorian and NSW on two other sites. These are a
moderately harsh and a very (probably too) harsh site.

Aulographina and Mycosphaerella are only considered a problem in summer rainfall areas.

3.2.1'l E. globulus

Clonal trial 1988. North NSW E globulus crossed with Rubico n E. nitens tissue culture. Although
genetic deviants are usually picked out in the nursery one lot that looked O.IC were unable to
handle a dry period.

Examples of a cross of E. nítens and ð. camuldulensis using pollen off a garden tree showed one
good, the other bad. This cross is just an idea to improve the E. camuldulensrs growth for fuelwood
in the tropics.

The pulp yields of improved clones cânnot be estimated yet. Pulp samples will be taken next year ar
age 3. (Pulp yteld = 7o cellulose from dry material when pulped to a kappa number of 18).

In 1995 the mill will start processing plantation eucalypts.
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416111/90 Launceston - Camden - Goulds - Country

4.1 TIFFANY FURNITURE MANUFACTURERS

Jim Gray showed what they have been doing with eucalypts. A trial with a European type chair showed
that the grain was too open. Solid furniture costs 3 times vene€r. Tasmanian oak is used in a layered
veneer which is moulded into chair legs to give strength. Blaclorood is where the main emphasis is
placed by consumen.

4.2 FOREST RESOUBCES

Richard Hart and Keith Orme explained the operations. See Appendix 4. They have already planted
627 ha of the 1200 possible (reserves account for a further 200 ha)

Establishment

Cultivation is on the contour to retain water, using a Savannah stump jump 80 cm disc and 60 cm ripper.
They have established 1500 ha of new plantation a year. Early on E delegatensis and E regnans, the
local species, were used - not successful. Now E nitens is used. Weed control is glpophate/atrazine.
Fertiliser 4-7-0 sulphate of ammonia and superphosphate.

E. nitens 1981 plantation

The land being planted is failed fa¡m land at 600 m altitude and 1400mm rainfall It is a cold site but
fertility is good. Animal control is important. The stand we sawwas established in 1.981 at 1000 s/ha. It
was mounded, not ripped and the weed control \pas not very good. Trees were behind those on old
forest sites because of grass competition. MAI was Z3m3lhalyt. They now plant 1350s/ha and
production thin.

4.2.1 Seedling seed orchard.

Planted atT x7 m, six trees from the same parent per group and reduced to one per spot by age 4.

Seed from Toorongo, Rubicon, and MacAllister. They have at age 3 removed the worst 30Vo of.

families. Now self sufficient in seed. Grafts have been taken of the proven trees from progeny trials
- the 15 plus trees selected on the basis ofwood properties rather than progeny testing - density
390-500 k/mr, brightness, pulp yield.

They are self sufficient in seed, collecting 200-300 gltree. Theywill cut trees down if a good crop.
Seeds are produced at age 6-7. One kg of seed - > 300 000 seedlings. They have twice the viability of
wild seed. Seeding is doubled with paclobutrazol applied by injection - 2000 ppm.

4.2.2 Thinning trial

A t hectare stand was thinned mechanically - every 3rd row out row method of selection. The plots

had ] janO jof ttre stocking retained. They are looking at producing sawlogs and have pruned to

6mwith poles at age 8 (7?).

With 6O7o of the trees retained they had 64 tonnes/ha go over the weigh bridge. A trial of 60
sawlogs were selected as straight 5 m in length with a 20 cm SED \ryere sent to Tumbarrumba NSW.
They were left in the forest for 3 weeks and not waxed until they were carted to the yard. The logs
took weeks to get to the mill but no further checking occurred. There was a 43Vo recovery with back
sawing. The boards were put outside to air dry and a sample sent to Wodonga to dry to 16Vo. T\ere
was a little checking in the air dried material othenpise it was O.K
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It was considered reasonable to expect a 60 cm log (Butt) at age 25-30 with a thinning at age 6-7
years to 650 s/ha. Veneer would be an option with a 20 cm knotty core. A 100 hectare cut
producing 30Voveneer logs would keep ã mill going (5-10 000 tonnes).

This stand has gone from 14 to 20 m3/ha/yr MAI over the last two years. At 13-16 years an MAI of
30 is expected. Planted at 1000 s/t¡a - 4m row spacing- an achieved X)Vo survlal. A higher rate 1350
s/ha is considered better. Seed orchard stock used in the last fewyears is more uniform in height.
The aim is to produce a 0.3 tonne/stem piece size.

A chemical-mechanical pulp mill at Georgetovrn operational in 2003- 2010 will utilise 42 W tonnes
per year - 8 000 ha.

4.2.3 Fertiliser trial

The 1981 planting was a nluxury" fertiliser trial to measure the response to a second fertilising 12
months after planting. Trees planted on sites which were previously forest respond well to fertiliser
(4-7-0) within 12 months of planting. The prescription is now 2009/tree on the down hill side at
establishment and then the following spring 400 g/tree. Richard Hart had found that it is only worth
while fertilising trees with juvenile foliage. Fertiliser t¡ials showed a 15Vo gain on MAI. Response to
N and P was similar. The best tree in the trial 'Albert' is 30cm at age 8. The MAI is 23.5 m3hafq.

4.2.4 Plantations

The area viewed showed stream-side reserves. Over zealous site clearing lead to removal of
nut¡ients. lVindrowing on contour for 15-30o slopes. Any steeper areas ate spot cultivated with
motorised post hole diggen - CSIRO tree planting auger column 45 cm deep, 12.5cm diameter. A
two man team plant 1400 tree,s/day - one with post hole digger the other planting. Establishment
cost is $1500.

4.3 SCOTSDALE REGTON (FORESTRY COMMTSSTON)

Tony Atwood gave the back ground to the.E regnans and E oblíqua stands which did not look
particularly successful. It was broadcåst burnt and windrowed. Amitrole/atrazine applied. Strong
Acacia vemicíftua competition was present. The trees were planted in 1986. 1983 P. radiata sprayed
with Tordon and Velpar. There was no fertilising initially and a secondary fertilising did not include P.
The area is considered too dry for eucaþts - 1000- 1200mm. The insects population again creared
interest amongst the New Zealanders.

4.4 LISLE E.OBUQUA PROVENANCE TRIAL

See appendix 5.

4.5 GOULDS COUNTRY ESTABLISHMENT TRIALS

See appendix 6.

Weedicide after planting is considered too risþ. Results will be published in Australian Forestry.

Simulated browsing showed that browsing had a greåter effect on growth than v/ith P. radiata.

Cultivation and weed control interact.

E. nitens is standing at 50 m3/ha atage 4 - E. globulus 40 m3/ha.
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RP 252/1 ,2. EUCALYPTUS

Appundi¡ ,.

IV ÎE¡TS PROVENANCE TRIALS.

AÏM

The aim of these trials is to d.etermine the extent of E.nítensprovenance variation when used as a plantation species inTasmania.

LOCATION OF TRIÀLS

Trials were established on two sites;
1. RP 252/1. Liffey plantation compartment 1H, corner ofRiversdale No.1 and Riversdale No.1/1, péloraine District. Thi-ssite is at an altitude of 720 m. rt has a high incidence offrost, especially in winter months. Averagre annual rainfall isin excess of 1 i 0O ITrn. Soil parent materials consist of permian
mudstone and und.ifferentiated sandstole.
2- RP 252/2. Esperance plantation compartment 105D, corner ofJacks and Bowling Roads, Geeveston DÍstrict. This site is at analtitude of 1 50 m. Frost incidence may not be as frequent asLiffey, however strong, cold westerly winds funnel däwn th¿Esperance valley from the Hartz Mountains during winter. Averageannual rainfall is about 1 3oo nm. soils ãre deríved frómTriassic sediments and are characterized. by a high clay content,which makes them poorly drained.

The trials were planted in wj.nter, 1980. Trees v¡ere planted. inplots of 5 rows by 5 trees at Esperance and 5 rows bv Ë trees atLiffey. Spacing was 3 m by 3 m (1111 trees per ha). plots !.¡erereplicated 5 times on each site, and. layed, õut as an incompletelatin square design (Cochran and. Cox, p 5ZA).

MEASUREMENT AND ÀNÀIYSES

Àt the 2 year measurement, all trees were assessed. rnsubesquent measurements, onry 9 trees per plot were assessed.within each pIot, a sub-plot of 3 by- 3 Èrees were measuredleaving a buffer surroundíng the sub-plot. Dbh was measured. onevery tree, and height !.¡as measured, on a single tree in eachplot. For trees measured for both height and dbh only, volurnewas calcuLated using the equation prepared by opie for E.regnans. This gives entire stem volume under-barli. ihe equation
fÞl

v-D** 2 *H / (10*i. (4.762 5613.0 / (o+1 Zi.O) ** 2))
where V is volume, D is dbhob (cm), and H is height (m).



TABLE 1. Detaíls of EucaLyptus nitens provenance seedlots.

Local-ity Provenance Lat

(s)

Long

(E)

Att
(m)

Rain.

(mm)

Temp Temp No. Seedlot
max mÍn
month month faml number

4 Tweed Spur
9 Toolangi
1 1 Blue Range
i 7 Mt Torbrek
1 I Federation R
3 Powelltown
5 Toorongo
6 Mt Erica
1 5 Noojee
1 6 Mt St Gwinear
7 Mt Skene
B Mt. Wellington
20 Connors Plain
1 Mt Kaye
10 Bendoc
2 Gunmark R
12 Tallaganda
1 3 Badja Mountain
14 Anembo Trig
19 Ebor

Liffey
Esperance

Rubicon
Rubicon
Rubicon
Rubicon
Rubicon
Toorongo
Toorongo
Toorongo
Toorongo
Toorongo
Macalister
MacalÍster
Macalister
ErrÍnunda
Errinunda
Errinunda
Southern NSW
Southern NSW
Southern NSW
Northern NSW

i 000 1597"
610 , 1440

1 000 1 598
1220 1647
1 1 00 1667
900 1631
860 1703

1 080 1362
960' 1676

1175 1334
1 1 60 1411
1200 1167
1 31 0 1397
1 000 1 05s
1 070 908
1 000 922
1200 949
1250 997
1 400 1071
1460 958

72Q 1324
1 s0 1170

Routine
csrRo 12404
csrRo 12399
csrRo 12403
csrRo 12401
cFL 61 9,620
Routine
cFL 171-173
csrRo 12102
csrRo 12107
cFL 188
crl, 181-1Bs
csrRo 12395
cîI, 644
csrRo 12155
cFL 61,63-66
csrRo 12121
csrRo 12114
csrRo 12120
CSIRO 9471

37v24'.
37032'
37023'
37022'
37027'
37047'
3'7049',
37054'
3'7048'
37050'
37028'
3702'I'
37032'
37025'
37012'
3701 g'
35037'
36001'
35052'
30040'

41040'
4301 g'

145v4'7',
1 45034'
1 45049'
1 45056'
1 45057'
1 45049'
146007'
1 46021'
1 46004'
1 46021'
146023'
146052'
1 46028'
1 4goj7'
148052'
1 48051 '
1 49o31 |
1 49034'
1 4go3o'
1 5oo0o'

146046'
1 46054'

23"
250
230
210
220
230
230
210
220
210
210
210
200
230
220
230
220
210
200
230

1go
210

't "
2o
1o

-1o
go
20
2o
go
1o

_1o
,ro

-t
-1<)¡O
_3o

-¡O-z:o
oO
¡O
:o_J

-1o

1o
3o

3
4

10
1

5
4
1

I
5
4
I
I
3

6
7
3
3
2

Climatic variables predicted using BIOCLIM.



TABLE 2. Stem volume
age 10 years, Liffey,

Locality

(und.er-bark) of .EucaL¡4ptus
northern Tasmania (assããsed

nilens provenances,
13/a/1eeo) .

Provenance St.em voLume Àdjusted.
â , volume(mr¡¡¿-t¡ (msh¿-i¡

Àdjusted
MAT
(m3¡¿-1yr-1 )

21
16
13
7
18
12
17
14
I
9
3
4
5
20
11
15
10
1

19
2

Dummy
Mt St Gwinear
Badja MountaÍn
Mt Skene
Federation R
Tallaganda
Mt Torbrek
Anembo Trig
Mt Wellington
Toolangi
Powelltown
Tweed Spur
Toorongro
Connors Plain
Blue Range
Nooj ee
Bendoc
Mt Kaye
Ebor
Gunmark R

Toorongo
Southern NSW
MacaLister
Rubicon
Southern NSW
Rubicon
Southern NSW
Macalister
Rubicon
Toorongo
Rubicon
Toorongo
Macalister
Rubicon
Toorongo
Erri.nunda
Errinunda
Northern NSW
Errinunda

Toorongo
Toorongo?

10.
170.0
187.5
181 .9
184.1
165.6
165.2
1 63.9
159.2
172.9
119.9
120.8
120.7
124.2
114.5
114 .1
80.2
94.8
t 1.6
61 .2
69 .4

75 -2

12.
196.7
192.2
1 88.3
i 86.8
181 .3
i 70.3
170.2
159.2
142.4
125.8
124.9
116.s
113.4
112 .7

97 .4
91 .6
90.0
67 .4
57.8
q¿q

64.3

.3
19.7
19.2
18.8
18 .7
1 8.1
17 .O
17.A
1 5.9
14.2
12.6
12.5
11 .7
11 .3
11.3
9.7
9.2
9.0
o. t
5.8
5.5

6.4
L.S.D. (0.95)

Analysis of variance

Source of
variation df Sum of

squares
Mean
sguare

F ratio

Columns
Blocks
Seedlot
Error

Total-

(reps)
(adjusted)
(unadjusted)

4
2A
20
60

104

5020
1 s3904
194684
1 3681 3

490421

1 2s5
7 695
9734
228A

0.54
3.38
4.27

r¡ = 0.008377
Error variance = 1034.0



TABLE 3. Stem volume (under-bark) of .Euca-Lyptus njtens provenances,age 10 years, Esperance, southern Tasmania 1ãisessed, g/A/iggOl.
Locality Provenance Stern volume Àdjusted

MAT
(m3rr¿-1¡

Adjusted.
volume
(m3rr¿-1¡ 1m3ha-1y¡-1 ¡

7
6
14
21
17
20
11
I
13
12
2
15
5
3
4
1

10
19
16
18

TooJ-angi
Mt Skene
Mt Erica
Ànembo Trig
Dummy
Mt Torbrek
Connors Plain
Blue Range
Mt Wellington
Badja Mountaj-n
TaIl-aganda
Gunmark R
Nooj ee
Toorongro
Powelltown
Tweed Spur
Mt Kaye
Bendoc
Ebor
Mt St Gwinear
Federation R

L.S.D. (0.9s)

Rubicon
Macalister
Toorongo
Southern NSW
Toorongo?
Rubicon
Macalister
Rubicon
Macalister
Southern NSW
Southern NSW
Errinunda
Toorongo
Toorongo
Toorongo
Rubicon
Errinunda
Errinunda
Northern NSW
Toorongo
Rubicon

180.6
167 .9
1 50.7
1 48.9
1 30.2
124.0
130.2
111.9
114.4
114.3
102 .9
114.8

o70
94. B

114 .9
67 .8
59 .4
56.4
26.9
22.2

8s.4

1 85.6
164.7
151 .7
146.1
129.O
123.1
120.7
119.6
1 14.8
114.6
112.7
107 .2
102 .7
96.0
92.5
88.5
66.9
43.7
34 .3
21 .9

80.6

22.O
't 8.6
1 6.5
15 .2
14.6
12 .9
12.3
12.1
12.O
11.5
11.s
11 .3
10.7
1 0.3
9.6
9.3
8.9
6. t
4.4
3.4
¿.¿

8.1

Analysis of variance

Source of
variation

df Sum of
squares

Mean
sguare

F ratio

Columns
BLocks
Seedlot
Error

Tota]-

(reps )
(adjusted)
(unadjusted)

4
20
20
60

104

14402
154657
240362
2217 66

6271 87

2600
7733
12018
3696

0.70
2.09
3.25

rr = 0.00621 5
Error variance = 1625.Q



Aepenàìv 7.

STOODLEY PLANTATION Devonport District.
Eucalyptus gTobul.us stand, planted 1940.

The Stoodley plantation (25 km south of Devonport) is at an aititud^e of 200 m,
receives an annual rainfail of c. 1200 mm, and is located. on a shallow red-brown
clay loam over tertiary basalt. Site quality is apparently very good, as indicated by
the fact that the tallest stems had reached 5 i m at 42yearsof age. Before planting in
1939, the site was abandoned farmland with a cover of btackberry, biacken and
grass. It was cleared and 1.3 ha planted with i-year-oid. rucalypñí globulus spp.
globulus tubed stock at a rate of c.2210 stems ha- I (2. lx2. r m). rnã provenance
of the stock is unknown.

Fertilizer has not been applied to the plantation at any time, although the stand
was under-planted with Roåíni.a pseudacacia in 1941 in an attempt tó increase the
nitrogen content of the soil. Compartment records for 1949 describe the Robínia as
being suppressed and only I .7 m tall. They also indicate that the,E globulus 'failed
badly' in severai patches and that mortality was 150/o for the balance of the
plantation. For the purposes of this study, it was assumed that establishment
mortality was 200/0, Ieaving a stocking of 1750 stems ha-l at age l0 years.



{v¿ *. u tlx-- il*-.,.cj * Table 3. volume table from stand simr¡lation for E. globalus at stoodley

i:'ri:i:'rîi'j3::fr:î?l^ïì:,î::,:,':*:1î13,{'i:Tl]]:-0,'-t'"T:li.',tl"kn:.*nstocking atase42orSTlsremsha-,andanesrimaredenriresremvorumearase 42 or r045 m3 rhe o*o:îj:Í 
ï:::i:jï,1,1i"i:.1.,^:l:TrT:11:rlg.y:iT; ö,ö'ff:ifi;';;;""ä:i*i'i;ffi;i;'Ï:i:J:ffTffii:#öl,iffå;

class, logether with the periodic annual incremenrs fpnO-ai¿ -.un unnurll;;r.;;;,;ö;il"¡i i"iñ;
Age

(years) 0-5 5-r0 r0-r5 r5-20 ,o-r?'^i:li ''fi:i!''rr-oo 40-4s 45-50 50-55
Total PAI

(m3 ha- l¡
MAI

(m3 ha- t¡55-60
t0 Volume

Basal area
Stocking

Volume
Basal area
Stocking

Volume
Basal area
Stocking

Volume
Basal area
Stocking

Volume.
Basal area
Stocking

Volume
Basal area

-Stocking

Volume
Basal area

Stocking

Volume
Basal area
Stocking

48.9
7.7
626

34.3
4.2
335

22.4
2.4
r89

15.3
t.5
I t8

t0.7
, t.0

78

7.6
0.7
53

5.4
0.5
36

3.8
0.3
25

68.7
9.s
412

88.3
9.3
38r

65.1
5.8
238

48.5
3.9
t59

36.7
2.7
lil

28.0
2.0
80

21.5
t.5
59

!6.6
t.l
44

3.6
0.5
l4

t45.2
t 3.8
349

t26.9
l0.r
254

t02.5
7.3
t82

82.3
5.4
133

66.1

4.0
100

53.3
3.1
77

43.0
2.4
59

0.0
0.0

0

r 35.4
t2.l
2t0

r 84.t
13.7
23t

167.5
I t.0
I85

t43.8
8.6
144

121.4
6.7
l13

r0r.8
5.3
89

85.2
4.3
7l

0.0
0.0

0

6.r
0.5

7

177.7
12.6
t55

2t6.7
t3.4
t63

207.3
I 1.6
t40

t 86.6
9.7
ll7

163.9
8.0
96

t42.3
6.6
79

0.0
0.0

0

0.0
0.0

0

21.6
t.5
t5

t 82.0
¡ 0.9
r00

239.9
t2.9
n7

243.2
t2.0
t09

228.7
r0.9

96

208.4
9.1
82

0.0
, 0.0

0

0.0
0.0

,0
0.0
0.0

,0
6.4
0.4

3

t3l.0
6.8
50

244.2
I 1.6

83

270.5
12.0

85

268.2
n.2

79

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

48.4
2.3
t4

r 80.3
7.8
.45

277.7
I 1.3

64

0.0
0.0

0

0.0
0.0

0

0.0
0.0
,.0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

50.8
2.0
l0

134
20

I 750

416
4l

1544

60t
47

t203
' 741

49
972

853
49

805

946
49

. 686

1026
49

59r

1096

48
517

13.4
::'

56.4

37.1

27.9

22.4

r 8.6

r 5.9

t4.l

t3.4

27.7

30. ¡

29.6

28.4

27.0

25.6

24.4

0.7
0.2
170

0.2
0.r
44

0.t
0.0
l3

0.0
0.0

3

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

12.3
2.5
528

6.4
t.t

218

3.6
0.5
t08

2.1
0.3
59

t.2
0.2
32

0.7
0.1
l7

0.4
0.1

8

0.2
0.0

4

t5

20

25

30

35

40

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

0.0
0.0

0

45



Aust. For. Res., 1986, 16, l3l-44

Single-tree and Stand Gròrvth Models for a
Plantation of. Eucølyptus globulus Labill.
in Northern Tasmania

A. N. Goodwín^ and S. G. CandyB
A.School of Agriculture and Forestry, University of Melbourne, Parkville, Vic. 3052.
B Tasmanian Forestry Commission, C.P.O. Box 2078, Hobart, Tas. 7001.

.lltstract

Data from a complete stem analysis for selected trees in a 42-year-old plantation of E. globulus have
bcen used to derive a single-tree growth model comprising equations for total heighi increment of
underbark diameter (DBHUB) and entire stem volume. Despite the lack of any mortality data, a stand
simulation model was also developed because of the need for such models lor E.globufus and its
importance as a plantation species in Tasmania. Beta functions were frtted to the DBHUB distributions
for the 42-year-old stand and an 'average' l Qiyear-old stand. DBHUB distributions at 5-yearly intervals
were then simulared by beta functions, for which the upper bounds were set by the single-tree equation
for DBHUB increment, and for which rhe beta form parameters were calculated by linear interpolation
bctween the parameter estimates for the l0- and 42-year-old stands. Stand density and volume were
cstimated for each DBHUB distribution by a procedure based on the SeifThinning Rule and the fitted
single-tree volume equation. Sensitivity analyses of the effects of varying the major assumptions
showed the stand simulation model to be conservative and robust.

[O.D.C. 522.2: 524.319 :t 78.83 Eucalyptus globulus]

Introduction

The total arda of hardwood plantatións in Tasmania in March 1983 was 6800 ha
(Tasmanian Forestry Commission 1983) with 410/o of it comprising Eucalyptus
globulus Labill. (blue gum). Forest managers have been encouraged to use this
species largely because of its ease of establishment on a wide range of sites and its
rapid early growth. However, forecasted yield estimates for these young plantations
are speculative owing to a paucity of growth and yield data for E globulus older
than l0 years. The oldest plantations of E. globulus in Tasmania are at Stoodley
(plantedin 1939),Cast¡a(1941)andKinglsland(1938).Allthreeplantationshave
never been fertilized and until recently were unthinned. Unfortunately also, they
have seldom been measured and the scant avaiiable data are inconsistent, having
been obtained from small temporary plots. Nonetheless, they are the oniy stands
from which older-aged growth data for E. globulus are available.

This paper describes the derivation ofa single-tree distance-independent gro\¡/th
model for the 1939 plantation at Stoodley. A stand grov/th model is aiso derived,
but without the benefrt of data for mortaiity or an early-aged diameter distribution.
This'speculative' modei is intended to serve only as an indication of likely stand
dynamics on good sites, but it may prove to be useful because ofthe absence of any
other growth model for'old' unthinned E. globulus.
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Taæan Eíghwag - Camden HilI Road Junction

This l:illside had been rogged bg a locar sawniTrer as a sawrog onTgoperation. -rt r,/as È.Þen purcl:ased Þg Forest Enterptises of Tasmania a smallptivat,e forestrg compang. In conjunction wìth Forest, Resources the block
É/as salvage Togged, prducing a furtåer 24Ot!3 of 7ow grade sawlog and 2900
tonnes of puTpwood. This material was mainlg in the form of headlogs Teft
Tging on the b7ock. PTant,ing has been carried out in 7987(14 ha), lggg(27ha), and 7989 (23 ha).

The pranting åas been done wìth grant assistance from ¡'oresË Resources.
(40% contribution - LandownermusË gíve F.R- fírst, offer of xhe final crop).

rx

The species planted js EucalgpËus nitens (shining Gum).

This propertg conÈinues on the RHS along priors Hírr Rd. I{ote
pTanted under Êire Ëransmission rines to ptod.uce cl:ristmas trees.

Priors EÍ7I Rã. .&rtranoe gaXe to NFI Cawtæ.

tJre pines

PasËure countrg on both sides of the road ìs owned bg Foresx Resources andis being esta.blisåed to Eucalgpxus niËens plantaxion wíth assistance fromthe Conmonwealxh Government, under the Natíona7 Afforestation program.

T.V- Coner

The sharp Teft hand bend on priors Hill Road
of the televisíon set on top of the stwnp
stump.

The natural forest in tl¡is area is teserved
watet quaTítg and bioTogícaL values.

is known as TV coÍner in honour
Note jigger board cuts jn Èi¡e

from Toggíng to ptotect soìI,

REs - FitsÊ prantations síghted are Shining Gum planted 19g6. 1'äe sjÈeís fairlg poor and some deaths can be seen.

s:roP 7.

SÍXe PrepaîaXíon:

current eTeating operatÍons to be pTanted during the winter of 7gg0. Thìssite had been a scrubbg watt,re and Eucalqptus ¡.eg;r,ans (stdngg Gun) areatesuTting tron logging in 7978. Growth vas verg poor compared with adjacent,pTantation so the atea was creared ín the s:u¡nmer of l9g9/90.

":Þ
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The sjte has öeen cleared on tåe contour,
60 cms bg a TD20 buLlclozer which aJso pul,Ls
to form ühe mounds.

and then ripped to a depth ot
a set of gianx stump junp discs

Mounding is done on the contour to pÍevent watet^ runoff and, soiT erosion.

During the winter the sjte ¡¿ill, Þe:

spraged on the mou¡ds to cont,roL weed competition.
The chemicar used wílr be Atrazine, 6 kg a.u./ha. a row toxicitgchemical lfess poisonous Ël:a¡ taål.e saTt) which binds onto t.he clagin the soiT and therefore does not move off the atea.
The aím is to controT weed competjÈjon for 6-9 months.

PTanted with Shining Gum - potted stock, 100_150 nn taII, topped toharder stock againsx game and frost. planted in Augast.

Fett.íIized with 200 gns of. 4-7-0 fertiTízer (suTphate of tuwponia andsuperphosphaxe) ín a ring around the seedlÍng, about 15 ctns awag.

secondarg fert.iTised in the folTowing autwnn with a further 400 gmsof 4-7-0.

Gane conËror wi77 be carried. out d,uring Ëj?e fjrsË winter using 10g0.This is appried under AgrÍculture æpt. supervísion. The poisonedcarrots are dged bTue to make t¡en Less attractive to birds (birdssee reds and oünges verg we77, but. brues and gteens vetg poorrg).Birds arso have nuch hìgher t,oTerance of r0g0 xhan the ta¡.get species.

770 gims of f ettiTizer &7 : 6:0 as Ammoni¡n suTphate and superphosphate ) wasapplied / seed Ting .

IVoÊe Ê-rre dead btanches stagíng on the trees. Tåis is due to the rapíd growthof the trees trapping the branches before theg can be dropped.

7987 Plantaxíon

Thís st,and was an oLd pasture site
The area was disced and mounded,
was appTied to the gîass but the
verg rrc77.

and '¡.as pTant,ed with Shining Gum ín 79g1.
þut not ripped. Herbicíde (destructol)
chemicaT used did not. control the grass

for the plantation
ímptovement program

6 trees grown from
these were reduced

gl2íning Grlø¡ W Orchard

This area is a production seed orchard producing seed
program and the best, trees have been íncTuded Ín a Èreefor the production of further improved seed.

The orchard was pranted in rggr at g c gn spacing wÍth
seed from the same parent ttee at each spot. At age 2to 2/p7ot, and at age 4 to one tree/pLot.

"'i¡ù
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There wete 20 parent t,ree famil.ies presenÈ aË first, but the poor faniTies
have been culled and there are now 14 fanilies remaining.

Tootongo Ru.bicon - l4acallister fa¡ni-lies are present . 16 trees selected.
for futxhet bteeding. Has been producing seed for prod.uction pTanting for
2 gears.

ThinrtÍa.g Tr,ìaI

An area of t ha. rtas thínned using mechanícal harvesting equipmenx. Everg
third row vlas removed compTeteTg and the rows on eíther side were thinned
to ËesË various stocking l,eveJ,s.

The aim was to retain 33?' (ouxrow onlg), 55% (outrows + I in 3), abd 67%
(outrow + t in 2 ) of the originaj, sta¡d , to test the tesponse of the stand
to varíous tåjnnjng regimes.
some prunÍng trial,s have been done to see how it, affects growth, and to
check t.¡re costs of pruníng.
Apptox. 40 t,onnes/xtee recoveted. 40 ton¡es of sma77 sawTog sent for
automatìc míl-I sawíng trìal at, Tumba':')mða lf.S.f,/.

Eerbicìde Trial

This ex forest site lvas planted in 7984. At that tíme the use of chemicals
to contTol competition was nox done on forest sjÈes. A herbicide triaT
lyas esÊa-blished.

Most successful treatnents htete glqphostate and Caragard at I and 2 kS
a.i./ha and grgphosate and Atrazine at I and 3 kg a.í./ha. caragard, js
not registered for use in Tasmania.

sToP 2.

This 7987 PTantation was a
timber. The díffetence in
from grass which was ptesent

Stem wíth otange band was 3O czns DBAOB at age I ("Albert. Nitens,')

Continue xo folTow Príors HÍLI Road

The smaTTet Èrees encountered ate shiníng Gum planted ín lggí. proceed,
to the place shere on the LÍIS there js Sl¡jnjng Gum, and on tåe RIIS StrÍngg
Gun (the original site specíes).

¡vote Êf¡e pooEer grovth tat,es of the sttingg Gum ( Mountain Àså torvíct,oríans). Both sites a¡e the same age and had ídentícal estabTíshment.
treatmenxs.

Proceed aTong cannons Road and stop overlooking the rggg prantings.

site with bracken and scrab wíth some scattered
growth js considered to be due to competitian
at Stop 7, but not. here.

#
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view across t¡re propertg and, out onto the prantings on George.s prains.

sToP 3-

7988 PTantation in foreground to 7985 and. 7987 pTantation background.

Tot,a7 pîopertg area

Currentlg pTanted area

Possible plant.able area

7403 ha.

627.2 ha.

7275 ha.

À¡ote Èl:e native stand between camd.en Hi77 and Georges p7aíns in owned. mainlgbg the Compang - Reseryed from Logging.

.AJso sÊreamside reserves along the creek in the I9g8 and. l9g1 plantìngs.

Ðepart from propertg aTong Cannons Road, (lgg4 ShinÍng Gun) and back downPrios Hi77 Road.

lir
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Appu'''/ix 5.
EUCALYPTTJS OBLTQUA PRO\TENANCE ÀND FÀMILY TRIÀL

LISLE PIÀNTÀTION, NORTH-EASTERN TÀSF1ANIÀ, PLÀNTED 1 970.

Three E' obJigu.a range wide prov".r.n"" trials were established by csrRo in 1 970.T\¡o sites were in Victoria, and, a third in Tasmanj_a.

Seedlots tested

seed vras collected from 22 provenances which covered the comprete range of thisspecies distribution' Tabre 1 shows the provenances sampred, as well as rainfall,temperature and aÌtitude at each col-lection site. Four coll-ections were made fromstrathbLane (Tas) covering stands with d,ifferent site indices. From eachprovenance' seed was corlected.from up to 10 mother trees (famj.lies), and, a totalof 216 seedlots were incruded in t¡lis trial. Àctual numbers of families perprovenance are shown in Table 1.

Site description and establishment technigues

The trj'al site is on a moderately steep, north facing slope. soits are gradationalyellow podzolics on Ðevonian/silurian metamorphised sandsione sed.iments. The siteformerlv supported an E. obliqua forest with some 
".-;;;;;;;.in 

an" 9u11ies. sirepreparation included clearing, burning and cultivation. No fertirisation orchemical- weed contror was done, however manua.L weeding was d.one in the first year.The area was fenced as protection from browsing animars.

seed'lings were raised in 'drinking cups'7 cm d.iameter by 12 cm deep. seed.ringswere planted in May'l 97o, 5 months after pricking out. spacing at plantj-ng was 2..1m by 2'1 m (22oo trees per ha)- At age 8, the trial was thi-nned to a stocking of1100 trees per ha.

Trial design and assessment

The trial was originally d,esigned. as a cubic lattice, however large numbers ofmissing plots complicate'd such an analysis. Therefore, in this stud.y, the trialwas analysed as a randomised block design, with 6 replications of 216 seedlots. Atplanting, prots consisted of a six tree line plot however the thinning at age greduced this to the three largest trees per plot. conseguentJ-y, for the age 19assessmenl, 6 replications of 3 tree plots were measured.

The triar !¡tas assessed in 1989 at age 19 years. All trees l¿ere measured fordiameter at breast height over bark (dbhob), stem straightness, branch form andbranch shedding. stem straightness and. branch form werL measured on a 6 poinÈscale where 6 is excerlent, and 1 is poor. Branclr sheddi-ng was measured on a 4point scale where 1 is no shedding 
".ta ¿ is complete sheddiig on the lower three-quarters of the bole- À random tree in each prot \.ras measur"ã for height and barkdiamet'er (ie; one third of trees, or 6 per famiLy). volume was calculated usingthe equation;

V = 0.009287 + 0.3197 . DBHub2 . Ht
where v is entire stem volume under bark, DBHub is d.iameter at breast height underbark' and Ht is tree height. This equation was d,eveloped for -8. obriqua regrowthin Tasmania (S. Candy, pers. comm.).



PTffUS .R.ADIATÀ PLÀNTÀTION

LISLE, NORTIT-EÀSTERN TÀSMÀNIÀ, PLÀNTED 1970.

This plantation was established in 1 970 using open rooted seedlings at a stockj-ng
of 1371 stems per ha- Seed. stock was probably select trees from a heavily thinned.
stand- Soil, topography and establish¡nent techniques are the same as those at theE. oblíqua triaL site.

The P. radiata stand, has received two types of sil-viculture. part of this
compartrnent had not been thinnecl since establishmen!, and. part received a singl-e
thinning to about 400 stems per ha at age 13 years. Growth assessments are shown
from both stands.

P. radiata growth eras assessed using routine inventory plots. In the thinnedstand, 5 plots of 0.06 ha had. been established, and in the unthinned stand 3 plots
of 0-04 ha had been established.. Plots had been measured in at age'17 years so age19 assessments were obtained by extrapolation using a growth model.



TJ\BLE 1. Details of Eucalyptus obligua provenances planted at Lisle, Tasmanía.

Provenance State Latltude Longi.tude

(s) (E)

Àltitude Rainfall

(¡n ) (mm)

Max. Min. Nunber
monthly nonthly of
temp temp famLlles

Mawbanna

Nietta
Forêster
Maydena

Murdunna
Strathblane SI 50m

Strathblane SI 34m

StrathbLane SI 29m

St¡athblane SI 18m

Powelltown
Lavers HilL
S!'rifts Creek
Broadford
Daylesford
Drik Drik
Mount Cole
Halls Gap

Redbank

Brown Mountain
Mount Werong

Yarrowltch
Styx Rlver
Gibralter Range

Furner
Parndana, Kangaroo Is.

Lisle, las

Tas

Tas

Tas

Tas

Tas

Tas

Tas

Tas

Tas

vic
Vic
Vic
Vic
Vic
Vic
Vic
vic
Vic
NSi{

NSW

NStl

NSW

NSW

SA

SA

Tas

400 55r
410,22'
410 04'
42o 43'
420 571

430 06'
430 06'
430 06'
430 06'
37€, 53'
380 40r
37c, og'
370 19.
370 26',

380 04'
37cl 16'
370 ogr
360 50'
360 37',

340 06r
310 21'
300 35'
290 38',

3'Ìo 27 |

350 47'

410 13'

1450 21',
'1460 04'
1470 40,

1460 32'
1470 53'
1460 26',

1460 26',
't460 26'
1460 261

1450 51 r

't 430 21 ',

1470.541
1450 12'
1440 12',

1410 24',

1430 12r

1420 28',

1430 20',

1490 29'
1 490 54'
1520 01'
1520' 12'
1 520 0g'
1 4oo. 1 g'

1370 16'.

1470 2'l'

90

300

90

610

150

160

85

79

73

370

270

730

450

700

100

700

590

460

370

1160

1 160

520

1 000

30

150

260

1310

1 343

917
't546

762

1698
1631

1626

1621

1 631

1357

733
957

1 041

890

891

907

673
798
978

1257

1188

1 081

719

657

1120

210 50 g

220 30 10

230 30 10

220 30 10

180 10 g

210 30 10

210 30 10

210 30 10

2'to 30 10

23o 20 4

24o 40 10

25o go I
260 30 I
240 30 10

240 50 10

240 20 10

250 30 4

270 30 g

27o 2o I
220 -10 10

230 go 10

280 20 g

25o go 9

260 50 I
240 80 2

230



TÀBLE 2. provenance means (and rank) of EucaTyptus obliqua provenances at age 19 years, Lisl-e,Tasmania.

Prôvenance Nunber

famllies#
Stem

volume ub
(m3/rra)

Stem

strafght.
(1-6)

Branch
form
(1 -6)

Branch
shedding

(1-4)

Forks +

ramicorns
(no. /tree)

Dbh

(cm)

Bark Survfval
dlameter

(cm) (t)

Masrbanna, Tas

Strathblane SI 29m,Tas

Strathblane SI 34m,Tas

Forester, Tas

Lavers HiIl, vic
Strathblane SI 50m,Tas

Nietta, Tas

Strathblane SI 18m,Tas

Powelltown, Vic
Murdunna, Tas

Styx River, NsW

Yarrovritch, Nsw

Gibralter Range, NSw
ì Drik Drik, vic

Mount Werong, NSll

Daylesford, Vic
Maydena, Tas

Swifts Creek, Vic
Brown Mountain, NSW

Broadford, Vic
Mount Cole, Vic
Halls Gap, Vic
Redbank, Vic
Parndana, Kangaroo IrSÀ
Furner, SÀ

9

10

10

10

10

10

10

10

4

I
9

10

9

10

10

10

1o(1)
I
I
I

10

4 (1)

9

2

I (6)

606.7 ( 1)

521 .6 ( 2')

507.3 ( 3)

466.6 ( 4't

432.0 ( 5)

397.6 ( 6l
369.8 ( 7)

360.4 ( 8)

242.4 ( 9l
227.s (101

218.8 (11)

162.8 (12',)

107.2 (13)

84.3 (14)

80.3 (15)

77.3 (161

59.2 (171

49.4 (18)

30.2 (19)

27.7 (20')

22.1 (211

12.8 (22','

4.8 (23)

3.s (24)

0.1 (2s)

220.2
48.3

3.47 ( 9)

3.30 (13)

3.1 9 (1 6)

3.53 ( 6)

3.51 ( 7)

3.3s (11)

3.9s ( 2',,

3.59 ( 5)

3.41 ( 10)

3.61 ( 3)

4.03 ( 1)

3.49 ( 8)

3.19 (17)

2.s8 (221

3.30 (12)

3.06 (18)

3.22 (151

3.59 ( 4)

3.23 (14)

3.03 (19)

2.98 (2Ol

2.83 (211

2.37 (23,

1.62 (241

1.60 (251

3.22
o.23

3.27 (21'
3.63 ( 7)

3.35 (17)

3.57 (10)

3.21 (22')

3.72 ( s')

3.97 ( 1)

3.78 ( 4)

3.42 (15')

3.51 (11)

3.12 (24'
3.20 (23',t

3.33 (18)

3.82 ( 3)

3.29 (201

3.42 (14)

3.30 (19)

3.39 (16)

3.44 (13)

3.63 ( 8)

3.60 ( 9)

3.4s (121

3.71 ( 6',l,

3.93 ( 2)

2.45 (25)

3.47
o.24

2.65 (101

2.79 ( 7')

2.83 ( 5)

2.90 ( 3)

2.80 ( 6)

2.89 ( A',)

3.17 ( 1)

2.90 ( 2l
2.66 ( 9'
2.38 (13)

2.14 (2Ol

1 .9s 122','

2.17 (191

2.7s ( 8)

1.89 (23)

2.57 (111

2.49 (121

2.37 (151

2.O1 (211

2.19 (171

2.38 (14)

1 .73 (241

2.37 (161

2.18 ( 18)

1 .6s (.25',)

2.48
o -2'l

o .49 (21',,

o.42 116)

0.41 (13)

0.56 (24)

0.40 (10)

0.35 ( 8)

o.22 ( 1'
0.41 (14)

0.43 (17)

0.49 (20)

0.28 ( s)
o.52 (23)
0.40 (11)

0.40 (12)

0.4s (18)

0.31 ( 7)

0.36 ( 9)

0.24 ( 3)

0.41 (15)

o.s1 (221

0.29 ( 6)

0.49 (19)

0.25 ( 4)

o.23 ( 2',,

1.60 (2s)

0.43
o.16

29.6 ( 1)

26.3 | s',)

26.7 ( 4l
27.O ( 3',)

27.1 | 2',)

24.8 ( 6],

24.5 ( 7'
23.9 ( 8',t

22-9 (10','

23.6 I 9',)

22.9 (11'
19.9 l12l
17.s (14)

16.7 (171

16.1 (20)

17.8 (13)

17.2 (16')

17.5 (1s)

16.1 (19)

12.9 (221

1 4.0 (21 )

16.3 (18)

8.2 (24)

1 1 .3 (23)

7.9 (zs',)

21 -5
1.5

4.1 (10)

2.9 (211

3.1 (17)

4.',t ( 8)

4.9 ( 3)

3.1 (20)

3.8 (1 3)

3.1 (18)

4.4 ( 5)

4.1 (11)

s.7 ( 1)

4.9 ( 4)

5.1 ( 2l
4.2 ( 7l
3.7 (14)

4.0 (12)

2.8 (221

4.1 (11)

3.s (1s)

3.2 (16',)

3.1 (19)

4.2 ( 6l
't .9 123',,

1 .7 124)

1.0 (2s)

3.7
0.4

92.O ( A','

94.4 ( 2l
91 .7 ( 5l
91 .1 I 7',)

96.1 ( 1)

86.1 (11)

91 .1 ( 6',)

84.s (12)

87.s (10)

68.1 (1s)

93.2 I 3',|

90.0 ( 9).

90.7 ( 8)

71 .7 (1A',t

7s.6 (13)

47,8 (16)

37.2 ('t9',],

{3.8 (17)

28.5 121',)

41.0 (18)

30.6 (20)

12.5 124',t

2s.9 122',,

13.9 123')

2.1 (251

67 .'l
8.8Mean

Least s19. dlfferance (0.05)

# Number in brackets ls number of famllfes wlth 0 survival'



ÎÀBLE 3. comparison of stem volumes of pinus
Tasnania.

radìata and .E'ucalyptus obligua, at age 19 years, on a highly productive site ln NE

Species EnÈire stem
volume ub

(m3ltra)

VoLume

thlnned
(m3,/t¡a)

BasaI
area

(m2lt¡a)

Mean dom.

hetght
(m)

Àge of Stocking
thlnning
(years) (stems/ha)

Mean

dbhob
(cm¡

PÍnus radiata, unthinned
Plnus radlata, knot control

Eucalwtus obTiqua,
Eucalyptus obllqua,

Eucalyptus obliqua,
Euca1rptus ob)ígua,
Eucalyptus oblÍqua,
EucalypÈus obliqua,
Eucalptus ob7lqua,

mean, all provenances
top 15 provenances

Ma$rbanna, Tas

Poretser, Tas

StrathbJ.ane, Tas
Lavers Hill, vic
Nietta, Tas
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Species Trial - Gou1ds Country

Treatments

1. E. nitens (Toorongo provenance)
2. E. regnans (Moogara provenance)
3. E. deTegatensis (FIO)
4. E. obLíqua (FB)
5. E. gTobuLus (Moogara)
6. E. regnans (N.E. Provenance - L9)
7. P. radiata(Upper Castra S.O.)
8. Acacia meLanoxyTon (Smithton)
9. P. radiata/A. melanoxylon (as above)
10. E. nitens/A. meLanoxyTon (as above)

Design

Species treatments (10¡ are 40 tree plots (4 rows x 10
trees. Each plot is split into 2 stock types* (pp and
OR). Each sub-pÌot is therefore a (2 row) 20 tree plot.
treatments are replicated in 3 blocks.

i.e. 10 spp x 2 stock x 3 rep = 60 sub-pIots
* Exceptions are P. radiata (a11 OR) and .4. meLanoxyTon (pp

seedlings !,/ere not available and were substj-tuted with
late planted (OR stock).

Tabre 1. Murtipre range analysis (tsD) for volume (m3n¿-1 ¡ at age
4 years for species planted at, Goulds Country.

Species Average

E. nitens
E. globulus
P. radiata
P. radi.ata over Blackwood
E.regrnans (Nn tas)
E.regnans (Moogara)
E. obligua
E. delegatensis
Blackwood
Blackwood over
Blackwood over

61.303333 ab
54.1 40000 b
27.715000 c
27.34AOQA c
1 6.5s8333 d
1 s.316667 d
1 1 .405000 de
1 0.83 6667 def
6.176667 ef
4.865000 ef
3.4s3333 f

P. radiata
E. nitens



The effect of curtivation and weed contror on the growth of
EucaTyptus njÈens and .EucaLyptus regnans,

W.À. Neilsen, G.R. Wilkinson and L. Edwards.

Methods

Treatments

Cultivation treatments were:

1. Nil
2. Discing only
3. Mound-pi-ough
4. Discing + mound-plough

Cultivation treatments were carried out und.er ideal soilcond'itions in May. Little-giant d.iscs were used. in cuttivationto 1 80-200 mm depth.

. _ Mounding was, with the tandem off-set 600 mm discs producinguniform mounds with the dimensions 700 mm wide x 300 mm äepth.
Material

pot E. niËens
root seedlings
8.2 cm.

The
amitrole,
1 986. A

Design

CuLtivation treatments were laid out as 80 trees plots of Brows x 10 trees. Each plot was spLit ínto herbicide sþrayed and
lot sprayed treatments. Each of these 40 tree half-plols werefurther split into 2 species and each species was sþri.t into 2stock types. Each basic sub-plot is thórefore a 20 tree prot of2 rows.

Each treatment j.s replicated in 3 blocks giving 96 subplots.
Si te

The planting site is located in north eastern Tasmania at
120m altitude. rt is situated on a wel-l-drained broad ridge withgentl-e Nlil aspect and about 5t slope.

Soils are yellow podsolics formed on adamellite granites.The upper hor j-zon generally comprises a coarse, f ree-ã.raining,dark-grrey, gravelly guartz soj-l- to 20-30 cm in depth, overlying-adeep, yellow clay with high quartz content. rrre surface ofundisturbed soiLs appear to be rerativeÌy compacted, however,following disturbance soils remain friabLe

used for the trial was routi_ne open-root and paper-
and -E. regnans seed.lings from perth Nursery. Opén-
averaged 34.5 cm in height and paper-pot ãeed.Iings

weed control qlots were sprayed with a ntixture of1.3 kg a.i.ha-r, and atrazine, 3 kg a.i.ha-], in July
boom spray mounted on a Mercedes 4x4 tractor was used.



The climate is temperate with mild to v/arm su¡nmers and cool
to mi1d. winters. Light frosts , <2vC, are ^cornmon and may be
experienced in any month. Heavy frosts, <OuC, are relatively
conìmon from May to September. Ànnual precipitation is
approximately 980 mm with a winter peak and periods of summer
moisture deficit. The trial site is exposed to prevailinqr winds,
which are predominantly NW in winter, with more easterly winds
conìmon in summer.

The site formerly carried EucaTTptus regnans F.Mueller
forest of 34-41 m predominate mean height. The understorey
comprised, Acacia verticiTLata (r,.ner.) willd, Pommaderris spp and
Olearia Lirata (Sims. )Hutch.

EstabJ-ishment

The trial area was logged in 1985, broadcast burnt in early
March 1986, with a very hot burn, and windrowed in March-Àpril
1 986. The soj-I was cultivated, by di-scing with litt]e-giant
discs, and. mound-ploughed, with tand.em off-set discs, of 600 mm
diameter, in May 1986.

To prevent browsÍng electric fences r./ere constructed in May-
June 1986.

Results

Growth

Cultivation and spraying treatments produced significantly
more height growth in the first four years.

Species and stocktype also showed significant differences
with E.nitens growing more than E.regnans and for .E.nitens open-
root more than paper-pot stock. For E.regnans there was littte
difference in growth of different stock-types.

All the cultivation methods, discing, mounding or discing
and mounding, produce significantly more growth than uncultivated
sites.

Weed control

Spraying significantly reduced weed cover at 14 months and
2 years and at age 2 years cultivated treatments also carried
significantly fewer weeds.

Spraying reduced weed cover by 50* whj.le cultivation
resulted in a reduction of about 17*.



Tabre 3. Anarysis of variance tabre for tree volume (*3) at age
2 years for two species and two stocktypes of eucalypt seedlingsplanted on areas treated with various site preparation methods
and with or without herbicide.

source df ss MS F sig
Level

BLocks 2 5.36 2.68 3.4 NS
Cultivatíon 3 1 8.65 6.22 B.O *
Major Plot Error 6 4.67 0.78

Spraying 1 47.05 47.05 21.8 **
Spraying x Cultivation 3 14.81 4.94 2.3 NS
Spray Subplot Error I 17.24 2.16

Species 1 390.56 390.56 1 1 5.3 **
Spec. subplot Error 23 77.92 3.39

Stocktype 1 66.93 66.93 71.0 **
Stock X Spec. 1 28.29 - 28.29 30.1 **
Remainder 46 43.23 0.94

TOTAL 95 714.69

Tabre 6. Mean height and significant differences between
cultivation and spraying treatments at agres 1 and 2 years.

Treatment Mean height Non-sign. Mean height Non-sign.
(m) subsetsa (m) subsetsa

Disced & Mounded 1.22 b

Cultivation
Control
Disced
Mounded.

Spraying

Control
Sprayed

1.10 a
1.17 b
1.21 b

1.10 a
1.26 b

3.05 a
3.40 b
3.44 b
3.41 b

3.07 a
3.58 b



Table 7. Weed cover (?) at 1 2 and 24 nonths after establishmentof eucalypt plantat,ion following various cultivation treatments
and with or without spraying for ween contro1..

Treatment weed cover Non-sign. weed cover Non-sign.(t) subsetsa (*) subsetãa

Disced & Mounded 44 a

Cultivatíon

Control
Di-sced
Mounded

Spraying

ControL
Sprayed

64a
48a
51 a

69a
34b

72a
56c
62b
55c

80a
42b



Volume ogoinst oge for E. nitens untreoted, disc-cultivoted,
sproyed with herbicide ond both treolments

N CON

E DISC

M SPRAY

% DISC & SPRAY



Effect of herbicides on woody weed control and. growth of
plantat.ion euca1ypt seedlings

G.R. Wilkinson and W.À. Neilsen

Forestry Commission, Tasmania

Summary

Various herbicides were applied to control woody weeds on a
granitic soí1, before and after planting with open-root and

paper-pot seediings of Eucalyptus regnans F.Muel1. and Eucalyptus

nítens (Deane et Maid"'n)ltaíder,.

All herbicide treatments resulted in significantly reduced weed

cover during the first six months after planting. For síx
treatments, weed control effects persisted for at least two

years.

The growth response of eucalypt seedlings lras related to both

weed control effects and. direct herbicid.e effects. Post-planting

applicationÉ of atrazíne reduced the survival of paper-pot

seedlings. Hígh residual levels of atrazine were assocíated with
growth losses. Lower residual levels of atrazine gave

significantly better growth and a direct growth stínulation was

índicated.

For the study site , airazíne at 4 kg a.i. ha-1 was an effective
and safe herbicide for pre-planting application to plantation

seedlings of .E'. regnans and E'. nitens.



rble 3 llerbicide treatments and rates of active ingredients applied in the
:iaI

¡rbicide Rate of Tíme of
a.i. applÍcatíon

I(kg ha-')

Treatment Àpproximate chemical
code cost of treatment

($ ha-1, June 1989)

trazine

trazine

mitrole
atrazÍne

trazine
simazine

lyphosate
simazine

'lyphosate
simazine

rlopyralid

rtrazine

rtrazíne

rtrazíne
- simazíne

:lopyralid

ril (control)

I

1.5 + 4

1.2

4-

I

2 + 2

pre-p1ant

pre-p1ant,

pre-pIant

pre-p1ant

post-pIant

post-plant

post-plant

post-plant

Àtr4pr

AtrSpr \

AmÀtr

GISím3

Clopr

Atr4po

ÀtrBpo

ÀtrSimpo

Clopo

Con

27

54

58

2+2 pre-p1aàt AtrSimpr 28

47

68

0.72+ 3 pre-plant

0.72+ 6 pre-pIant GISim6

178

27

54

28

178

0

1.2

25,



Figure l. Height of Eucolypl seedlings 2 yeors qfler plonling,
following weed control with vqrious herbicides.
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Figure 2. Survivol of Eucolypl seedlinqs,
follow:ing weed conlrol with vqrÏous herb¡i¡ä.=.

Figure 3. Weed cover ol oge 1 yeor,
following weed control with vorious herbicides.
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Effect of Simulated Browsing on Survival and Growth of Eucafutus niterc and.Eucølyptus
regnans Seedlings

W.A. Neilsen and W. Pataczek

Foreslry Commission, Tasmania

Abstrøct

Severe and lasting growth reductions were caused by simulated browsing damage of planæd.E'.

niterc andE. regnans open-root and paper-pot seedlings in this study in northern Tasmania.
Clipping of seedlings was carried out either 2 months or 7 months after planting or on both
occasions. Severe "browsing" resulted in growth to age 3 years averaging 0.7 dm3tree-l
compared with7.7 d.m3tree-1 for the control seedlings. Effect on growth was similar for the two
times and repeated clþing but the later removal caused death of more seedlings, with onty 25Vo

surviving when severely "brov¡sed" at age 7 months. I-ess severe "browsing" also resulted in
signif icant growttr losses.

Methods

Browsing damage of eucalypts in the field consists of the removal of tops, the eating of various
proportions of leaves and stems and in severe cases the eating of the seedling to near ground level
(St¿tham 1983). For the trial three severities of treatments previously used in the study of Pínus
radiata (D.Don) were used (Neilsen 1981). These treatments were tips removed (T), half of the
plant removed (H) and severe which was removedto 25 mm of the ground (S).

Three treatment times were used. Early "browsing" (E) was carried out two months after planting
of the paper-pot stock. L¿te "browsing" (L) was carried out seven months after planting and
repeated "browsing" (R) was at both two and seven months afterplanting. Removat of foliage
and stems was carried out using secateurs.



Figure 1. Volume of eucolypt seedlings of oge 5 yeors following vorious
simulqled browsing treqtments.
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Figure 1. Survìvsl of eucolypt seedlings following vorious
simuloted browsing treqtmenls.
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