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MAJOR PLANTATION SPECIES OF NEW SOUTH WALES.

INTRODUCTION.

f:;in preparation for the World Symposium on Man-Made
Foreste, to be held in Australia during the autumn of 1967,
the Forestry Commission was asked to prepare fairly detalled
statements on the msjor species used by the Commission in the
creation of the Statel!s man-made forests.

A man-made forest in this context was defined ast~

"A1] forest orops raised artifiocially by sowing or planting
on land which has not ocarried a forest cover within living
memory, or otherwise involving species conversionsy in-—
oluding row plantations (roadside trees, windbreaks,
ghelterbelts, etc.)§ excluding artificial regeneration
of natural forest."

: A major species was regarded as one belng planted on .
s socale of about 250 scres a year or more.

Statements were prepared for seven species in N.S.Ws
Although several of these may not strlotly meet the requirements
set out above, they were included either because of their
expected wider use in the expanding plantation programme
planned for the next decade or, in the oase of the eucalypts,
because these artificially oreated stands will feature in the
inspection and study tours associated with the Symposium.

The N.S.W. statements are to be incorporated into &
consolidated statement for the whole of Australiam. However it
was felt that the specific details of these species in N.S.W.
would be of interest and value to many Commission officers, and
consequently this Technical Paper, reproducing the original
statements, has been prepared.

It is pointed out that, in the interests of brevity,
some generalisations have been included in the statements. Ag
a result, certain details have been simplified and some techniques,
whioch may not completely apply in all districts, are described.
As far as practicable operations described are thoge recelving
the widest application in the field. ' '
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PINUS RADIATA.

Scientific Namet Pinus radiata D. Done.

Common Namest Radiata Pine, Monterey Pine.
Origins Seed originally from California, probably from

the Monterey occurrence, Early seed supplies used by the
Commission were obtained from New Zealand and occasionally
from South Australia, but seed is now entirely supplied
from established plantations.

Historical! The early history of P.radlata in N.S.W. is
gsomewhat obsoure. The species was probably introduced by
miners coming from the Californian to the Bathurst gold
fields during the 1850's, and by the end of the 19th
century it was being widely used as an ormamental tres.

It was first used as g plantation tree by the Forest
Service in 1914, when it was established on coastal sands
on the North Coast (Tunourry Plantation). Experience from
coagtal plantings in South Australis led to the belief that
sltes such as Tuncurry would be sultable for the growth of
this speocies, but insufficient regard was given to the
difference in olimstic conditlons between northern N.S.W.
and South Australis, or to the very low fertility of these
coastal sands. The extremely poor growth of P.radlats at
Tunourry and in other North Comst aress subsequently
indicasted that this species was not sultable for use in
this part of the State, though plantings with P,radiata
continued at Tuncurry until 1927. In 1915 planting was
commenced at Armidale, on the Northern Tablelands, and in
1919 a further plantation was started at Belangloy, on the
Hawkesbury Sandstone platesu of the Central Tablelands,
near Moss Vale.

From 1920 +to 1931 some 34 further plantations were
begun, all using P.radliats as the main species, at least
during the initial years. Most of thése were in the
Southern and Central Tablelands of the State, but they
included also some areas on the Northern Tablelands and on
the North and South Coast. One (Mannus, on the Southern
Tablelands) was established in an endeavour to control the

spread of the weed St, John's Wort (Hypericum perforatum),
and several were established in conjunction with the
Prison's Department as a means of gainfully employing
convict labour, thus meintalning a tradition dating back
to the first days of Buropean settlement in N.S.W.

Plantings ocontinued in these areas until 1935, by
which time 26,100 acres of P,rediata had been established.
By then it was apparent that, although, in many of the
sites, the species had shown exoellent growth, in other
areas 1ts development had been unsatisfactory. All
plantings were then terminated while a comprehensive review
of the existing plantations were undertaken.

Extension of the plantations (exoept for gome of the
Prison's Plantations) was further delayed by the 1939~1945
war, but was recommenced in 1945, with subsequent plantings
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of P.radiats confined to sites known to be sultable for its
healthy development. These are mostly in the Southern and
Central Tablelands. The total area planted with P.radiata
at the end of 1965 on Forestry Commission plantations in
N.S«W. was 91,800 acres.

Extent of Plantings:

(a) At the end of 1965 the Forestry Commission had 91,800
aores of established plantations of P,radista. Annual
plantings have gradually increased to the current rate
of about 8,000 acres, and it is expected that, in line
with the Commission!s planned accelerated planting pro~
gramme, the rate should reach about 20,000 aores a
year of P.radiata by 1974, and should then stabilise
at about that figure.

(bp) The age distribution of the existing P.radiata planta—
tionsg is as followst~

Period Planted Ares Established"
- agres
1915~20 41
1921-25 1,489
1926-30 4,282
1931-35 10,136
1936-40 1,019
000 & 1941-45 : 903
(‘13 000 1946~50 ‘ 64187 1200
195155 | 15,5 300
1956~60 . 1 22,115 LPL(Q/o
1961-65 30,088 bo o
Climatic Zonesgt P,radliata has been wildely planted

throughout the eastern half of N.S.W. from the coastal
lowlands, up on to the tablelands which roughly parallel

the coast throughout the length of N.S.W., and over on to
parts of the western slopes. Within this area rainfall
ranges from gbout 25 inches per annum on the western slopes
to over 60 inches on parts of the coast and associated
highlande, while temperatures range from a mean annual tem—
pergture of 67°F on the far North Coast to below 45°'in
parts of the Southern Tablelands. Over most of N.S.W. the
rainfall is more or less uniformly distributed, though in
the northern districts there is a tendency towards a
summer-autumh maximum, with dry springs, and in the southern
districts towards a winter maximum,. with dry summers. The
variability of the rainfall throughout the State tends to be
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PSEUDOTSUGA MENZIESII.

Scientific Name: Pseudotsugs mengiesiil (Mirb.) Franco.
Common Namet Douglas Fir,
Origin: The origin of the earlier seed batches of Douglas

Fir planted in N.S.W. is not known. However, following a
comparison of climates of the areas of N.S.W. where the
species was expected to be planted with those of Douglas
Fir in its native habitat, plantings since 1966 have been
made with stock raised from seed from the Pee Hll and Elma
localities in southern Oregon. These sources, in subse—
sequent provenance trials, have so far proved equal to or
better than any other sources planted, though more recent
studies have shown sources from further south (central
California) to have more rapid nursery development. The
Oregon sources have a necessary resistence to late season

frogts.

§é§torioal= The first plantings by the Forestry
Commission were made in 1924, when 9 acres were established
on Bago State Forest in the Southern Tablelands. This
plantation had been commenced several years previously,
using Pinus radiata, but this species had proved liable to
gnow damage in this high altitude area (3000 ft. elevation
and over).

Small plantings continued in the Southern Tablelands
(mostly at Bago) up until 1931, and no further plantings
were made until 1960 when, following an examination of the
growth of the earlier plantings, it was decided to use
Douglas Fir at elevations above the satisfactory level for
P.radiata. Subsequent plantings have mostly been in the
Southern Tablelands, with trial plantings in more northerly
tableland localities. :

Extent of Plantingst

(a) At-the end of 1965, the Forestry Commission had estab-
lished some 1500 acres of Douglas Fir in N.S.W. planta-
tion. Planting is ocurrently at the rate of about 500
acres a year, and is likely to continue at this rate
for some time.

(b) The age distribution of Douglas Fir in N.S.W. is as

followss:~
Period of Planting Ares Established

aores

1921~25 17

1926~30 56

1931-35 4

1936~55 —

1956~60 89

196165 1,327
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Climatio Zones: Existing plantings of any extent or age
are located in the Southern Tablelands of N.S.W. at ele~
vations above 3000 ft. These plantings generally receive
a precipitation in excess of 45 to 50 inches a year, with
a distinct winter maximum, Part of this precipitation is
in the form of snow, The mean annual temperature is below
about 52°F. Although Douglas Fir is performing well in
thils olimaiic region, there is some evidence from very
young plantings that better growth may be obtained in
slightly warmer localities, where Douglas Fir would be an
alternative orop to P.radlsts, rather than a repldcement
for P.radista at the higher elevations. In similarly
young trial plantings, Dougles Fir is also showing satig~
factory development in more northerly-localities subject
to uniform rainfall conditlions, or even with a tendency
towards a summer rainfall.

At the higher altitudesy Douglas Fir shows some
susceptibility to damage fromilate season frosts in local
frost pockets.

Soils and Sitest Apart from some recent experimental
plantings, Douglas Fir in N.S.W. has only been planted on

deep goil of moderate to high fertility, derived from -
granites and basalts, These sites formerly carried tall wet
solerophyll forest contalning E. delegatensis, E. dalrympleana,
E, viminalis, B, robertsonii and E, pauciflora. The main
future plantings are expected to take place in sites with
similar conditions, at elevations of from about 3300 f4.

to 4000 ft. in the Southern Tablelands (lat. 35° to 37°S).

Establishment Techniquess Dougles Fir is esgtablished
by the planting of 1 + 1 stock raised in nurseries.

Seed is stratified (moist cold stored) for about 30
days before sowing, and is sown about September either
broadocast or in close drills in nursery beds under 50%
shade. The beds are kept well watered (overhead irrigation
system), and are treated with the fungicidey Thiatox,
several times during the first year.'

Seedlings are lifted about May or June (early winter,
about 9 months after sowing), and are lined out in transplant
beds at a spacing of about 8 seedlings per foot of transplant
row. The transplant beds are treated with the weedioide
Diuron before lining out. Watering is mmintained during the
second year, but no shading is given. Planting takes place
in the second winter (May to July), using open~root stock
planted by spade (slit planting). Spaocing used has varied
over the years from 6 ft. x 6 ft. to 9 ft. x 9 ft., but at
present 8 ft, x 8 ft. spacing is almost universally used.
Sites planted are previously cleared and burnt, and rabbit
control measures are required.

Farly Crop Development: Barly growth is rather slow, and
during this stage the plants may be damaged by late spring
frosts. Typiocal early height growth expected on favourable
siltes ig as followstm




10,

11.

12.

13.

28,

Mean Height Bést Heights.
(£t.) ‘ (ft.)

5 T

7 11

8 14 20

Some weed growth is experienced, from eucalypt coppice and
wattle (Acacia spp. ), and a manual tending to remove this
competition is usually given at about age 2 years. Moderate
growth of wattle may be retalned to act as a nurse orop

for the Douglas Fir during the early, frost—susceptible
stages.

Thinning and Pruning: Apart from some recent experimental
thinnings, the stands of Douglas Fir planted from 1924 to
1931 have been unthinned, while the plantings established
sinoce 1960 are too young to have been thinned.

The mame comments apply to pruning, but it is expected
that recent stands will receive a low pruning, to a height
of about 9 ft. on all stems when the stands average 25 to
30 ft. in height (age about 11 to 12 years).

Costs: On the Commission's limited experience to date,
the costs of land, site preparation, planting, refilling,
tending and road making for Douglas Fir plantations are

in the same order as the ocogts for establishing Pinus
radiata. No knowledge of pruning and thinning costs is yet
available. Seed costs between $A1-00 and $41~50 per 1000
plantable seedlings, and the nursery costs for the raising
of planting stock are about $21-00 per 1000 seedlings.

Silvioultural Characteristics of Importance: Douglas Fir

appears to have the ability to maintain a substantial rate
of growth for many years in an unthinned candition, and
withstands =snow damage well.

Growth and Yields No yield tables have been prepared for
Douglas Fir in F.S.W. An indication of the growth to be
expected in the main area of ocurrent and future planting is
given by the following figures, taken from routine continuous
inventory plotsi—

Age Stems B.A. Mean Mean | Merch.
S el v Wl v B 7 S -
30 488 261 9.9 64 ' 64360
33 356 225 10.8 72 6,313
36 486 222 9.3 67 . 64134

Rotation length is expected to be at least 60 years.
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Continuous inventory is currently in operation in the

existing older plantings.

15. Disensgg and Pestst Douglas Fir is not known to be sub—

ject t0 any major diseases or pests in N.S.W.

16. Other Damages The susceptibility of at least some

strains of Douglas Fir to damage from late frosts has
previously béen mentioned.

17. See&ABearingx The older stands of Douglas Fir in N.S.W.

produce some cones, but the looally produced seed is not
currently collected ‘or used. Seed supplies are purchased
from the U.S.A. (see section 3).

18, Natural Regeneration Regeneration of Douglas Fir has

19.

20,

21,

22,

23

oocurred on the outskirts of some of the older plantings,
but no thought has been given to using this in any way.

‘End-Uses: Yot definitely known st this stage, though

the planting programme aims at producing sawn itimber for
gcantling and gene;al building purposes.

Wood Properties: Not known from looally produced
timber.

Timber Defectss Not known from locally produced
timber.. .

Potentialitiess The potentialities of Douglas Fir in

N.SeW. are far from being fully known, but it is hoped

that it will help supplement the Statels timber supplies
with a high quality bullding material produced from certain
sites whioh are not suitable for the growth of P.radlata.

Referencess None,
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PINUS PONDEROSA.

Scientific Name: Pinus poundeross Dougl. ex Laws.
Common Names: Pondeross Pine, Western Yellow Pine.
Origins From western North America. The most successful

strain planted in N.S.W. has come from geed from Plumas Co.
(near Quinoy), California. MNore northerly and inland
straing have given unsatisfaotory growth in the sites
planted in N.S.W.

Higtorlocalt The first planting of P.pounderosas by the
Torest Service was made at Armidale State Forest, in the
Northern Tablelands of N.S.W., in 1916 when 4 acres were
established with stock of unknown origin. Following

Mr. A.D., Helm's visit to the U«S.A., spongored by the
Forestry Commission, plantings were made at a number of
tableland plantation sites in 1923, using stock from seed
colleoted by Mr. Helms in Plumas Co., California. FPlanting
continued over the next decade or so, but the later plantings
during this period were made using seed obtained from
British Columbis. Following the general cessation of pine
planting in N.S.W. during the late 1930's and subsequent

war years, further plantings of P.ponderosa wWere gtarted
in 1955, using seed obtained from the earlier stands of

Plumas origin. Planting has continued at a glow rate to
the present.

Extent of Plantingst

(a) The area planted with P.ponderosa by the Forestry
Commission to the end of 1965 was 2,600 acres. The
ourrent rate of planting is about 50 acres a year,
but it is likely to increase to about 300 acres a
year over the next 10 years.

(b) The age distribution of P.pondeross in N.S.W. at the
end of 1965 wast—

Period of Planting Arss Established
(acres)

1916-20 4
192125 109
1926-30 628
1931~-35 1,539
193640 106
1941~50 —

1951~55 15
1956~60 80

1961~65 152
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6. Climatlic Zones: Small plantings of P.pondeross have
been established in most tableland plantationsy but the
most suoccessful stands have developed in the higher
altitude sites with a mean annual temperature below about
529F and with an annual preoipitation in exocess of sbout
45 inches, part of the precipitation falling as BNOW.,
Successful plantings ‘coour from areas with the rainfall
showing a distinot winter maximum to those With a tendency
towards a summer maximum. The gpecies show a marked
tolerance to severe Frogts, and withstands snow damage

well. ’,'
P
7. Soils and Sites:  The main plantings of P.pondeross

in N.S.W. have ocourred on deep soils of moderate to
high fertility, derived from granites and basalts, BSites
which tend to become waterlogged during the winter months
have supported satisfactory stands, though the gpeoles is
intolerant of true swWamps.

Sites successfully planted range in altitude between
about 2500 f£t. and 4500 ft., and usually originally
supported tall, wet solerophyll forest with such specles
as Euoalyptus delegatensis, H. fagtigata, E. oblique,

E, viminalis, E, dalrympleans, H. roberisonii and
E, pauciflors. The latitudes of the main plantings in
¥.S.W. range from sbout 31°S to 37°S.

8., Establishment Techniguest P,ponderopa 1s established
by the planting of either 1 + 1 or 2 + 0 nurgery stoock,

TUnstratified seed is drill sown in open nursery beds in
the spring (about September). Watering is used as
necessary (overhead irrigation system). Seedlings are
usually lifted and replanted in transplant beds during
the first winter, though inoreasingly they are being kept
in the mowing bed for two years. Slit planting of open
root stook takes place in the second winter, using an
espacement of 8 ft. x 8 ft. in sites previously cleared
and burnt. Rabbit control measures (netting or poisoning)
are required in the planting ooupes.

9, Harly Crop Developments The species mskes slow early
heigEt growth, Mean heights of the Plumas strain on
sultsble sites average about 2 to 2% ft. at age 3 years,
about 6 £t. at age 6 years and about 10 to 12 ft. at age
8 years. As in other higher altitude tableland plantations,
weed competition from eucalypt copploe and wattle usually
ocours and is controlled by a manual sorubbing or brushing
operation at about ages 2 years.

10, Thinning and Pruning: The older plantings have been
subjeot to no set thinning regime, but stands have been
thinned as markets have become available, with the object
of reducing the very high basal areas developed by the
Plumms strain whilst avoiding a severe opening of the
stand at one time, In such thinnings the B.,A., has been
reduced by up to 50% from initial levels of 350 to 400 sq.
£+, per aore at ages of from 30 to 40 years. Post-war
gtands are as yet too young to have been considered for
thinning.
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Low pruning has been carried out on most old stands
at a late stage. Recent plamtings will receive & low
pruning (to about 9 f£t.) when the stands average 25 to
30 f¥. in height, and 1t is expected that selected stems
will receive subsequent high prunings.

11, Costst Egtablishment and tending costs with P ponderosa
are generally in the same order as for P.radiata, exoept
for seed costs (up to $A2-00 per 1000 seedlings raised) and
nursery costs (about $12 to $15 per 1000 seedlings).. There
ig no information on the ocosts of thinning and pruning.

12, Silviocultural Characterigtics of Importances The most
outstanding characteristios are the hardness of the species,
partioularly in relation to frost and also to tussock grass
competition, and 1ts ability to maintain good growth rates
at very high stoockings.

13, Growth and Yield: There are no published yield tables
for P.ponderosa in N.S.W. Growth rates shown by some of the
older plantings of the Plumes strain are as followss-

Stems/ BsA./ Mean Mean Merch. Vol.
(e o o c-ve Bl € Ml e
24 516 342 10.7 65 7,200 (a)
26 508 368 11.5. 69 8,500 (a)
- 32 456 - 382 10.7 80 _ 74300
34 336 224 10.9 79 5,500  (b)
34 400 306 11.8 97 99900
34 424 396 13.1 90 14,500  (a)
35 272 267 13.4 97 95000
37 332 252  11.8 82 8,300 (b)

(NOTE: Growth figures shown (a) and (b) represent suc~
cessive measurements of the same two plots).

Growth figures from northern strains are much below the
figures shown sbove.

Rotation age for P.ponderosa is expected to be in
excess of 60 years.

14, Continuous inventory operates in all major plantations -
containing P.ponderossa.
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Diseases and Pesgtss There are no major diseases or

pests of P.pondeross known in N.S.W., though damping~off
regularly causes appreciable nursery loss, whilst rabbits
and,in the older stands, possums (Trichosurus spp.) may

-damage or destroy plants in the field.

Other Damaget The species is not notably susceptible
to any other sources of damage. :

Seed~Bearing: The Plumas strain bears small quantities
of cones from about age 20 years, and these are collected
from the better stems to provide future planting stock.,
Lack of sultable seed is a major reason for the limited
use made of P.pondsrosas in N.S.W. at present.

Natural regeneration is usually sparse, and no use is
ocurrently made of this,

Ind~-Uges: D.ponderosn is envisaged as providing sawn
timber for scantling and other building purpeses, and it
is expeoted that earlier thinnings will be sultable for
pulp and particle board.

Wood Propertiesm: Not known for losal product.
Timber Defectss Not known for local products.
Potentialities: P.ponderosa can produce large volumes

of timber from areas at, or above, the altitudinal limit
for P.radiate in N.S.We and 1ts main potential is in the
reforestation of these sites to supplement the State'!s
general need for coniferous timbers.

References:! None.
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EUCALYPTUS GRANDIS (FLOODED GUM).

Soientific Name: Fucalyptus grandis Hill ex Maiden.
Common Name! Flooded Gum « Trade Name: Rose Gun.
Origin A native of the North Coast of N.S.W., and hence

into the cosstal areas of Queensland. It extends up into
the escarpment zone to altitudes of :about 2500 ft. in parts
of northern N¥.S.W. XNo significant differences in growth

f;or performance have yet been found between different sources.
| when grown together, though it is suspected that true pro-~
‘venance differences do in faoct exist.

Higtorical: Flooded Gum was for many years regarded as
an inferior timber species, and 1t was not until the late
1930's that a market developed for the timber in high
quality uses such as mouldings and Jjoinery. Difficulties
were experienced in regenerating the specles naturally, and
although efforts at natural regeneration persisted for many
years (using clear falling with seed trees), early attention
was paid to artificial regeneration.

Seedlings raised in metal tubes were first planted in
1940, when 17 acres of the species were planted on Pine
Creek State Forest, near Coff!s Harbour on the North Coast
of N.S.W. this forest contained many fine natural stands

of Flooded Gum.
The planting of tubed stoock ocontinued at a slow rate

for the next decade, both in the viecinity of Coff's Harbour
(lat. 30° 30'S) and on the far North Coast (lat. 28° 30'S).
About 1950 the use of direct sowing was considered, and

this soon became widely accepted., Initially broadcast
sowing was practised, but following the work of Floyd (1960,
1962) this was largely replaced by spot sowing by about 1960,
and this has remained the most usual establishment technique,
with nursery seedlings being used when diffioult sites (e.g.
0ld grasslands) have to be established. With this cheaper
technique, the areas established each year increased and

new looalities as far south as the Bulahdelah area (1at.
32930'S) were being regenserated, with some 800 acres being
established in 1964. At that stage doubts gbout the quality
of the timber from the artifiocially established stands

became widespread, and in the last few years establishment

has been curtailed.

Extent of Plantingg:

(a) By the winter of 1966 some 6700 acres of Flooded Gum
had been established by the Forestry Commimsion.
Despite the ourtailment of planting mentioned above,
and the knowledge that much of the timber produced is
likely to be of low quality, it is expected that an
annual establishment rate of about 800 acres a year
will be attained within 5 years.
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(b) The age distribution of artificially regenerated
gtands of Flooded Cum in N.S,W. ist-

Period of Establishment Ares Egtablished
gores
1935~40 17
1941~45 : 164
1946~50 251
1951-55 | 429
1956-60 ' 2,160
1961~65 3,588
1966 154
Climatio Zones! Flooded Gum has only been planted in

N.S.W. within the species! natural climatic range. This

is along the North Coast, extending up into the escarpment
zone, Within this area the rainfall shows a decided summer-
autumn maximum, with the snnual rainfall in excess of about

45 inches. Temperature regimes are mostly subtroplcal with
mean annual temperature in the range of 64 to 69°F, though in
the esocarpment mone ¥here Flooded Gum ocours the mean annual
temperature drops to about 62°, TWinter frosts are experienced
throughout the area, and may be mevere (down to about 16°F)

in parts of the esocarpment. Flooded Gum has shown s previously
unexpected tolerance of these low winter temperatures whilst
in the small seedling stage. The species is not markedly
prone to other climatioc hazards, though smally localised
stands have been destroyed by oyclonic storms.

Soils and Sitest Flooded Gum is typlcally a tree of the

moist, alluvial gullies, Such sites normelly support rain-—
forest, though when disturbed (vy storm, fire or logging)
Flooded Gunm frequently regenerates in these sites, to De
gucceeded in time by ralnforest. The species alsoc ocours

out of the gullies in the moister localities (annual rain—
fall in excess of 60 inches), again appearing as a pioneer
in the secondary succession to rainforest. These are the
sites in which Flooded Gum has been regenerated, the areas
often having previously supported Flooded Gum, though
frequently being in later stages of the succession to
rainforest.

The solls are characteristically deep and of moderate
to high fertility. Many are derived from alluvium, though
in the main rainforest aress they may be derived from
basalt, shale or various other parent materials. Although
the soils are often of heavy texture, the speciles is in~
tolerant of swampy oonditions, It will, however, tolerate
short periods of flooding.

Within its natural oocurrence in N.S.W., Flooded Gum
ocours Prom near mea level to elevations of about 2500 f£t.,
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north from about lat. 32° 30'S., It has been artificially
established throughout this region.

Establishment Techniguess Flooded Gum is mostly
established by a direct spot-sowing technique. Where
planting stock is to be established (as in planting
grassland), the technique used is as desoribed for
Euoalyptus piluleris (Blackbutt).

Sites to be established are oleared of existing forest
cover during the spring, summer and early autumn, usually
by mechanical means (e.ge bulldozer with tree—pusher).

The debris from the clearing is burnt from mid-summer

through to late autumn, and sowing is carried out immediately
following +the burn and before any weed growth can become
established., Where large areas are to be .egtablished,
slearing and burning are often carrled out progressively

go that individusl meotions of the ocoupe may be mown over a
period of msix or more months.

Seed is sown from hand—carried containers (sorew—
topped jars or plastic oontainers), with the 1lid perforated
with holes through which the seed can be shaken, but will
not flow freely. The holes are ocalibrated to yleld 4 ounces
of geed from 680 shakes (70 holes of 1/16th inch diameter).
Spots sown are spaced about 8ft. by 8ft., but the mpacing is
kept flexible mo that advantage can be taken of loocally
favourable microsites (local acoumulstions of loose top
soil, soil enriched by ash and charcoal, etc.). Sowing
rates vary with site from 4 oz. to 8 oz. seed per acre,
distributed over these small (up to about 8 inch diameter)

~spots at the specified spaoing.

The meed used is not normally'treated in any way before
sowing, except for storage (see section 17).

Early Crokaevelopmentx Provided moisture oonditions are

favourable, seed will germinate within a week of sowing.
(At the time of the year when mowing is carried out, rain-
fall is normally reliable. If moisture conditions do not
favour immediate germination, the seed will lie in and on
the soil with 1little loss until rain falls). The spots
usually germinate as distinet clumps, and the better stems
in each spot attain z height of about one foot within 3
months., Thereafter growth accelerates, and helghts of about
6-8 f£t. can be expected at age 12 months, On particularly
favourable sites heights in excems of 12 f+t. are sometimes
encountered at this age, and these stems may continue to
average & foot a month in height growth (faster in summer,
slower in winter) for up to 5 or even more yesrs. However
average growth rates on the better stems are usually less
than this with stands averaging about 18~20 £t. in height
at 2 years, about 30 ft. at 3 years and about 40 ft. at
4 years.

Clumps are thinned when the. better stems average about
4 ft. in height (usually about age 8 months). Thinning is
by hand (ocane-knife or machette) and the olumps are reduced
to the best single stem present. Weed ocontrol is not
carried out, as the Gum will keep ahead of this and its
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.pregence helps to promote height growth and restrict

branching. This initial oclump thinning, to leave a plantation—
like stand at 8 ft. x 8ft. spacing, should not be delayed
unduly, as inoreasing weed growth makes access diffiocult

and the olumps hard to loogte.

Thinning and Pruning: Pruning is not praoctised in

Flooded Gum. Stands usually remain unthinned till about

age 20 years, when stoocking has been reduced naturally .to
about 400 stems per acre, of which about 100 are showing
active growth. Stands receive subsequent thinmnings to
leave a final stooking of about 40 stems per acre. (No
artifioially regenerated stands yet approach thisg age,
and the information is based on experience with natural
stands).

Cogtgt
(a) Areas where Flooded Gum is established have mostly
: always been owned by the Crown, and there are no land
costs chargeable to the Forestry Commission.

(b) The cost of seed used in sowing (8oz. per acre )
averages about $A4~50 per acre.

(6) Ground preparation costs average about $30 an acre
for olearing, plus about $5 an aore for the burning
of the debris.

(d) Spot sowing costs (exoluding geed, see (b) above)
are about $5 an acre.

(e) Clump thinning, at about age 8 monthsycosts about
$2 an acre.

(f) Specific romding ocosts are not available.

Silvicultural Characteristics of ortancet Flooded CGum

is an extremely fast growing specles and ism very light

demanding.

Growth and Yield: There are no published yield tables
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for Flooded Gum, but from research plot data, preliminary
egtimates of ylelds are as showns~

TABLE 4.,

YIELD TABLE FOR UNTHINNED STANDS OF FLOODED GUM.
(Well stooked plots, average sites; stems over 8" d.b.h.,)

Stems/agc. Mean D, B.H. 80. Vol./ac.
zyrs) inohes qu.ft c.ft.

132 10.0 2,160
20 145 11,2 99 24970
25 138 12.5 118 39540
30 . 136 13.5 135 4,050
35 126 14.5 145 44350

40 115 15.6 153 44590
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TABLE B.

YIELD TABLE FOR THINNED STANDS OF FLOODED GUM.

(Age sitesj stems over 8" deb.hs)

) Main Crop Thinnings l Total Production

Age Stems/ac. Mean D.B.H. B.A./zc. Yol./ac. Stems/ac. Mean D.B.H. B.A./ac. Vol./ac. B.A./ac. Yol./ac.
(yxs) (inches) (sq.ft.) (c.ft.) (inches) (sq.ft.) (c.ft.) (sq.ft.) (cefte)

15 132 10.0 72 2,160 24 10.0 12 360 72 2,160

20 108 12.4 91 2,730 31 12.4 21 630 103 3,090

25 17 15.0 94 2,820 22 15.0 19 570 127 3,815 .
30 55 17.6 93 2,790 13 17.6 13 390 145 4,350

35 42 20.1 93 2,790 11 20,1 13 390 158 4,740

40 31 23.0 90 2,700 - - - — 168 5,040

NOTE: Stands of natural oiigin are likely to be considerabiy lower in productivity than listed above.

Planted stands are likely to be higher yielding.
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Rotatlion length is expected to be 40 years, though this may
be varied if paper pulp factories commence operating in the

axredg.

Continuous inventory now operates in most forests where

plantations or their equivalent have been established.

Diseases and Pesis: Flooded Gum ig not markedly subject
to attack by diseases or pests which affect its growth
rate., The main exception to this comes from certaln lerp
insects (Psyllidae, particularly Cardisspina maniformis

and C.fiscella), which may periodically ocour in localised
plague proportions and virtually defoliate the affected
stems.

The growing stems are however highly subject to damage
from certain wood—-destroying insects and fungl, and it was
this damasge that led to the reduction of Flooded Gum
establishment following 1964 (see Section 4). Dammnge comes
from the larvae of several wood moths and beetles, and from
one or more rot—forming fungi which are probably initially

- assooiated with the borers. The damage 1ls most marked in
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stands which have been relatively widely spaced since
establishment, and is bellieved due in part to the incomplete
shedding of the larger branches on these fast growing stems,
and to the subsequent slow occlusion of the branch stubs.
Affected timber is unsuitable for any of the higher quality
uses.

Other Damages Flocded Gum is intolerant of fire damage.

Fire not only kills many stems in burnt stands, but leads
to timber defects in the survivors, in the form of gum—veins

and the enitry of timber borers and fungi.

Mechanlcal damage, caused by such means as logging
damage, falling branches, or the trees whipping together
in storms, also produces gum-veins and, where the bark is
damaged, leads to the entry of borers and fungl.

Seed Bearings Stands produce seed from an early age,

and normally adequate seed 1lg available each year for local
needs., However the ooccasional presence of a very poor seed
yvear necesgsitates always keeping about one year!s seed
supply in storage. ©Seed is collected from trees removed

in logging operations and, after extraction from the
capsules, the seed not required for early sowlng is stored
in sealed containers at room temperature, with the addition
of 4 oz. of paradichlorbenzene per pound of seed to prevent
the destruotion of seed by inmseots, Seed wWill keep satlisg-
factorily for about 4 years in this mannery if longer
storage 1s required, the seed should be cold stored

(35-40°F).

Natural Regenerations Early efforts to regenerste

Flooded Gum largely involved the use of natural regeneration
(see section 3), but these technigues subsequently were
abandoned in favour of artificial regeneratlion which was

both more reliable and which enabled sites with no CGunm
present to be regenerated.,
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End-~Uses . Large stems of Flooded Gum, free from the
defects mentioned above (sections 15 and'16), provide

a valuable and versatile light hardwood well suited for
use as & ocabinet and joinery timber. Smaller stemsy from
thinnings, are ocurrently used mostly to produce case timber,
but they are also highly sulted to the production of paper
pulp. (A major pulp and paper company, Australian Paper
Manufacturers! Ltd., is ourrently engaged in establishing
large plantations of Flooded Gum on the North Coast, mostly
on abandoned and sub-marginal farm lands, with the view

to erecting a pulp factory near Coff's Harbour)., Stems
free from rot are also sultable for use ag treasted poles
and posts.

Wood Properties: Apart from its suitability for pulp,

the timber of Flooded CGum hasg an attractive figure and is
readily worked.

Timber Defsots: Ma jor defects are those previously
mentioned in relation to the growing tree (sections 15 and
16), plus the presence of growth stresses, with an associated
tendency for logs to split, in young stems.

Potentlalities: Flooded Gum is probably the individually

fastest growing species native to NueS«Wsy and is by far the
most sultable species avallable for growth in the coastal
gully sites. _
Until recently, the establishment of this species was
based on the hope that it would yield high value timber of
joinery quality, but the defects previously discussed ocast.
doubt on its ability to produce worthwhile quantities of *

"~ puch timber. Nonetheless it remains very sultable as a
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source of pulpwood and for lower quallty milling purposes,
and it 1g likely {0 remain g major speocies for the estab-

lishment on the North Coamst, with perhaps 18,000 acres :
established by the Forestry Commission by l9é5 plus large;
areas established by industrisl concerns. i

oferences?

Floyd, A,G. (1960). Investigations into Sowing of
Flooded CGum. For., Comm, N.S.W. Res. Note No., 2.

Floyd, A.G. (1962). First Review — Flooded Gum Type
Silvicultursl Research Project B3, JFor. Comm., N.S.W.
Report (processed), 62pp.
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RICALYPTUS PILULARIS (BLACKBUTT).

Soientifio Namet Enealyptus pilularis Sm.
Common Name: Blackbutt.
Origint "Blackbutt ig the most important native forest

gpeoies in N.S.W., ocourring in the coestal areas of the
State from near the Viotorian border in the far South
(1at. 37°S) northwards into Queensland (Fraser Is., lat.
25°8), and extending from sea level up to the esoarpment
vone of northern N.S.W. and rarely on to the Northern
Tablelands proper. One named variety ls known (E,
pilularis var. pyriformis Maiden), with a soattered
oocourrence on the North Coast of N.S.W., and the specles
shows hybrid introgression in various localities with a
number of related eucalypts of the section Renantherae
(Florence, 1961).

Recent provenance trials with Blackbutt in N.S.W.
indiocate considerable differences in behaviour beitween
stock from different sources, with var. pyriformig
gshowing the most promising development in most sites
planted (Burgess 1965). However, at present most
artifioial establishment is carried out using seed from
the same general ares as the regeneration coupe.

Higtoriocals Blackbutt has long occupled a major role
in forestry in N.S.W., and from the earllest years of the
Forestry Commimsion efforts have been directed at regenera—
ting thie species (group seleotion and oclear-felling with
seed trees systems, see Jacobs, 1955), These efforis have
had considerable success in most areas where they have
operated, but they have failed in many of the moister
Blackbutt stands, where there is a dense understorey and
weed growth is prolific, and they are unsuitable in sites
where the species no longer is present (qu. grassland
olearingsy forest types apparently suitable for, but
lacking in, Blackbutt growth).

The first artificisl establishment of Blackbutt
ocourred in 1939, when a small planting of tubed seedlings
was made on Whiamn Whian State Forest, a somewhat elevated
and very high rainfall site on the far North Coast (lat.
28° 30'S)., This is an area of fine native Blackbutt
development, but contains loocal sites where natural regenera-
tion is difficult to obtain. Planting continued on & small
scale in this ares, and subsequently extended to areas
further south along the North Coast where submarginal, and
grassed, agrioultural lands had been aoquired by the
Forestry Commission and required reforestation. Following
the successes obtained by direct spot sowing with E.grandis
(see notes on this species), the technique was adapted for
uge with Blackbutt during the late 19%0'g, and applied to
inoreasingly large areas of moist Blackbutt forest. Whilst
the results wWere generally of high promise, it was apparent
that, under certain circumstances, planting rather than
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gsowing was required. Stock raised in metal tubes was
costly, and nursery losses were high, and following some
early studies on the planting of Flooded Gum (Baur, 1959)
the work was extended to Blackbutt and resulted in the
development of a cheap technique for raising the planting
Blackbutt seedlings (Floyd 1965b). Thigs hasg led to a
further increase ln the use of artificizl establishment

with Blackbutt.

Extent of Plantings!

-(a) By the winter of 1966 some 8300 acres had been

artificially established with Blackbutt by the
Forestry Commission of N.S.W. Extenslon at the rate
of about 3500 acres a year has been proposed over
the next 5 years.,

(b) The present age distribution of Blackbutt artificially
established by the Forestry Commission is as follows:

Period of Hstablishment Area Egtablished
(aores)
1939~40 11
1941-45 35
1946-50 101
1951-55 230
195660 1,669
196165 3,834
1966 24396
Climatic Zoness Blackbutt occurs naturally in N.S.W.

in areas with an annual rainfall in excess of about 40
inches, distributed both uniformly (in southern and central
coastal districts) and with & strong tendency towards a
summer—~autumn maximum (North Coast). Mean annual temperature
is -above 60°F, though in one anomalous occurrence on the -
Northern Tablelands it is below this level. ILight to moderate
winter frosits occur throughout its natural occurrence.

Apert from some minor experimental work, artificial
regeneration with Blackbutt has been confined to the North
coast and adjacent escarpment distriots, where rainfall
exceeds 45 inches a year and where the mean annual tempera—
ture is above 63°F. In looal frost pockets the specles
may suffer frost damage in the seedling stage, though such
gites are usually more favourable in any case for the growth
of Flooded Gum, Stands are ocoasionally damaged or destroyed
by localised severe wind sgtorms, though the speocies generally
ig fairly wind—firm.
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Soils and Sites: Blackbutt ocours on soils derived from

a wide range of parent materials, including coastal sands,
sandstone, conglomerate, shale, mudstone, schist, granite
rhyolite and trachyte, but it naturally avoids bassltlo
soils. According to Florence (1964), "Distribution of
Blackbutt is limited by physical properties of the soil
whioch restrioct aerationy moisture permeability or pene—
tration of roots to depthess ¢ Soll fertility status

13 not 8 determining factor in the delimitstion of
Blackbutt «..communities, but with each community a
gradient of increasing soil fertility is largely res—
ponsible for the vegetational gradient <from dry sclerophyll
forest to rainforest™. In brief, it requires a deep, well
drained soll of light texture or good structure, and it
avoids the most infertile moils. Such solls are those
being artificlally regenerated, though these may not
naturally carry a Blackbutt forest types species
occurring on the non-Blackbutt sites being regenerated
include E.microcorys, E. saligna, E. somenioides,
B.resinifera, E. decepts and E. propingua. Artificial

regeneration is being ocarried out north of lat. 32° 30! Sy
and at elevations of from near sea level to about 2500 ft.,
usually on the slopes and ridges, whilst avoidlng the
moist gully sites.

Egtablishment Technigquess

(a) Direct Sowing: More than half the current arti~
ficial establishment of Blackbutt is by direct
seeding, using an adaptation of the method developed
for Flooded Gum (see report on E. grandis). Spot
sowing is used, at rates of from 8 oz, to 1 1b. per
aore at 8 ft. x 8 ft. spacing. In some areas the
seed is treasted with  TMID formulations as a fungiocide,
and dieldrin is also routinely applied to seed prior
to sowlng to avoid the depredations of ants which are
plentiful on the higher topographic positions usually
sown. (Ants do not normally oocur im the gully sites
where Flooded CGum is sown) Sowing is mostly ocarried
out during the summer and autumn.

Sites are in most cases completely ocleared of
exlsting ocover, and in the moister sites burning is
a8 far as practlicable avoided so as to reduce the
aggressive development of fire-weeds (Floyd, 1965a).
However, besides this complete oclearing, considerable
use is also made of "snig-track extension™, wherein
logging tracks made by tractors are extended to oclear

" up to 50% of the surface, whilst retaining any
patches of immature advance growth, The ocleared
tracks are then spot sown.

(v) Plantings Planting is being inoreasingly employed
for Blackbutt regeneration. It is used im all ocases
where grassland sites are o be reforested, and on a
larger scale each year in other sites, both completely
cleared and those prepared by snig~track extension.
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The technique has been fully reported by Floyd (1965b),
and involves the use of small, square-section peat
pots ("Jiffy pots") joined in units of 12. Sand or
light—textured soil are used in the pots, the latter
being fumigated with methyl bromide, and blood and
bone fertiliser is incorporated with the soil (3 1v.
per 1000 pots) prior to use. About 50 seeds are
gprinkled on to each pot (12 inch oross section at
top) and these are covered by peat moss. About
4 oz. of seed is required per 1000 pots. The pots
are initislly shaded (50% sarlon weave or 80% wooden
slots), the shade being removed when the second pair
of leaves are produced. Regular watering is applied,
and TMTD is applied weekly to deter fungal loss.
Stoock is ready for planting when the seedlings are
about 56 inches high (about 8 weeks from sowing
during the summer). Two crops of seedlings can be
raised in a season, with sowing taking place from
about late October and again from January.

Planting is normally at 10 £ft. x 10 £+. spacing
(or at equivalent distances along snig~tracks), the
whole pot being planted in a shallow hole made with
a small hand hoe, Although a number of seeds usually
germinate in each pot, one only achieves dominance
and continues to grow.

When grassland is to be planted, the sward is
usually scalped away by bulldozer along planting lines,
which are then ripped.

9. Early Crop Developments: Barly growth of Blaokbutt, from
gseed or from planted seedlings, is relatively slow and tends
to be variable. Average figures from & range of sites show,
for planted stook, a mean height of about 1 ft. at 6 months,
2.5 ft. at 12 months, and 4.5 f+. at 18 months. Comparable
heights for direct sown stock are 0.5 fH., 1.5 £t. and
2.5 ft. However in both cases growth may be far more rapid,
with mean heights up to about 7 ft. at 18 months on parti-
cularly favourable sites, and with individual stems up to
twioce thig height.

Subsequently growth accelerates, and on good average
sites dominant heights of about 1520 ft. at 3 years and
about 35-~40 ft. at 5 years can be expected. On lower
quality sites this accelerated growth is delayed and 5
year old stands may have mean dominant helghts of only
about 15 f£t.

Planted stands normally receive no tending, but in
gpot gown mtands clump thinning is carried out as for
Flooded Gum, but at & later age (about 18 months).

10. Thinning and Pruning: . Pruning is not carried out on
Blaockbutt,.

Non—commercial thinning to reduce basal area on the
better sites to below 60 sg.ft. per acre at about ages 6 -
and 12 years and has been recommended, but is not normslly
carried out. BHarly thinnings of regenerated stands are
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ugually commercial and dependent upon the markets avallable:
pit props, posts, case timber, etc. Such thinnings have
taken place as early as age 12 years, but more usually

have been delayed until beyond age 20 years.

Lostes

(a) Costs for direct sowing operations are in the same .
order as for Flooded Gum (q.v.), with the cost of
seed about $A6 per acre.

(b) Current costs for raising planting stock are about
$30 per 1000 plants, but this figure 1s expected to.
be halved (eguivalent to $5 to $7-50 per aore) as
the nursery technigue becomes routine., Blaockbutt
seed costs about $7 to $8 per pound. Planting and
carting nursery stock costs about $15 an aore.

Silvicultursl Characteristios of Importances Blackbutt
is a relatively rapid—growing species ylelding a valuable
general purpose hardwood. It is fairly fire-hardy once
beyond the small sapling size.

Growth and Yield: There are no published yield tables
for Blackbutt in N.S.W. OGrowth rates obtained from experi-
mental plots are as shown in Tables 6 and Ti-

TABLE 6. _
BLACKBUTT GROWTH DATA — MOLST SITES.

Mean DeB.He.
Age Stems/ Mean Dom. B.A./ 40 best 100 best Note
ag. Ht. &g, stems  stems -
(yrs) (ft.) (sq.ft.) (in.) (in.)
6 572 - 98 6.9 6.6  (a)
6 304 — 59 6.7 6.6 (v)
-10 304 T4 105 9.2 9.1 (v)
11 - 659 67 107 8.9 8.3 (o)
11 190 T3 44 7.1 Tel (a)
12 554 83 155 944 9.0 (a)
14 656 82. 141 10.1 | 9.4 (o)
14 108 87 50 9.7 . 9,3 (a)
15 535 93 169 -+ 10,5 9.9 (a)
15 178 - 53 8.5 = (e)
15 138 89 88 11.3 11,0 (v)
17 600 94 158 11.9 10.9 (o)
17 92 100 61 . 11.5 10.9 . (a)
19 530 111 206 11.8 11.0 (a)
19 138 106 109 12,7 12,3 ()
21 178 - 92 11.4 - (o)

Note: (a),(b)...represent suocessive measurements of the
same plots. .
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TABLE 7.

BLACKBUTT GROWTH DATA -~ DRY SITES.

' . Mean DeBsHe ]
Age Stems/ Mean Dom. B.A./ 40 best 100 best  Note

80 Ht. ac. - stems stems

(yrs.) (ft.) (sqeft.) (4n.) (in.)
6 496 - 22 3.7 344 (a)
6 97 - 7 3.7 3.5 (b)
10 681 57 63 643 546 (a)
10 97 - 51 28 Te3 T.1 (v)
11 805 63 87 7.0 6.5 (o)
11 190 63 34 6.4 - (a)
14 805 76 123 8.8 8.2 (c)
14 97 68 47 9.5 9.5 (v)
15 643 64 76 Tel 6.8 (e)
15 95 76 38 9.3 - (a)
17 805 86 147 10.1 9.3 (c)
19 620 7 97 843 7.9 (e)
19 97 93 68  11.8 11.4 (v)

Note:t (a), (b) sess Tepresent succassive measurements of
the smame plots,

Rotation length is not known, but could be in the order of
50 years on the better sites and 60 years on the poorer.

14. Continuous inventory ocurrently operates in most forestis
where Blackbutt is being artificlally established.

15. Diseases and Pesisng There are no major diseases or
pests of Blaokbutt, except for certain termites (notably
Coptotermes acinaciformis) which enter stems from the soil
and destroy the heartwood. These are not expected to be
a major problem in properly managed forests, and control
seems practicable (see Greaves, 1962). Wallabies ocoasion—
ally damage young plantings and sowings.

16. Other Damage: Fire or mechaniocal damage will produce gum
veins in the timber. ‘

17. Seed—Bearing: Some meed is normally produced each year,
but it has been found desirable to keep at least one year's
supply in store. BSeed is stored in sealed ocontainers as
for Flooded Gum, Cold storage is required if the meed is
to be kept for longer than 2 years. .

18. Natural Regenerationt As stated above (section 4),
natural regeneratlion is used to re—establish Blackbutt in
most natural stands. Artificial regeneration is only used
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in the more diffloult sites or where Blackbutt meed trees
are absent. Observations on the use of natural regenera~
tion have been reported by Floyd (1962).

End—Usess Blaokbutt stands are managed with the primary
aim of producing sawlogs which will yield general con—~
struction timber (soantling, flooring, etc.). Smaller
stems yleld poles, posts and pit-props (all treated),

caze timber, eto. and the timber 1s sultable for pulping.

Food Properties: Blackbutt provides a particularly

desirable construction timber, with good strength and
durability oharacteristios,

Timber Defeots: The timber is usually free of major
defeots except for a oylinder of low sirength timber in
the heart. Gum veins may be present, but usually only to
a slight extent. TYoung, fast—grown stems may show ex~
cessive growth stresses.

Potentialities: Blackbutt currently yields about a
quarter of the sawn timber produced in N.S.W., and is likely
always to remain the main native timber producer, though its
current preminence will ultimately be taken over by Pinus
radiata.- '
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LIST OF PROMISING MINOR SPECIES.

Somewhat in excess of 100 forest tree species have
been planted experimentally (and in some ocases on a routine
scale) by the Forestry Commission of NeS.W. Many of theme are
a8 yet too young to be adequately evaluated, but among the
species showing promise are the followingi=—

Araucarie bidwillii (Bunya Pine).  Native of south~eastern
Queensland. Planted over 750 aores of former rainforest during
period 1938-1954, until planting was ocurtalled due to high
establishment costs. Has shown good development and growth

in the higher altitude (up to 3000 f+.) rainforest sites where
L. ounninghamll was unsuccessful due to frost damage.

Araucaris cunninghamii (Hoop Pine). Native to north~eastern
N.S.W. Establighed in open plantations over some 3000 acres

of rainforest site during the period 1938-54, until plantation
establishment was curtalled due to very high costs. Subsequently
has been used for enrichment planting in ocertain types of rain-
forest at rate of 100 to 150 mcres a year. On suitable sites
gives high volume production (M.A.I. about 300 c.f+. per acre

at age 30 years) and produces one of the State's most valuable
timbers (used chiefly for veneer).

Bucalyptus oloeziana (Gympie Messmate ). Native of Queensland.
A tree of good form, fairly rapid growth, and good timber PLO—
perties used to a limited extent for restocking blanks in
eucalypt forests of the North Coast of N.S.W.

Pinus canariensis (Canary Is. Pine)a Tree of very good form and
considerable fire resistence. Growth rather slow, but survives

and grows well in the drier areas of N.S.W. (annual rainfall in

range 15 to 30 inohes). T4 sores planted.

P.oaribaea (Caribbaean Pine). Shows growth rates somewhat in
excess of those of P.elliottii on the North Coast of NeS.W.,
but its use is restricted by seed supply (species will not
produce cones in N.S.W.) and by need to use scostly tubed
planting stock. Some 7O mores have been planted mostly from
British Honduras origin, but with some old (19335 Cuban sources
and some recent plantings from seed from the Bahamas.

P, contorta (Lodgepole Pine), Has been planted over 530 acres
in past. OGrowth is slower than for some of the other pines
planted in the tablelands of N.S.W., but the species has shown
the best survival and development of all conifers tried at very
high sltitudes (4000 to 5500 ft.), and has also given good
results in somewhat swampy areas. Regenerates vigorously.
Various strains have been planted, the most successful
generally being P.contorts spp. murrayang from the Sierrs
Nevada, California.
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P.halepensis (Aleppo Pine). A drought—~hardy species from

the eastern Mediterranean, this tree has given good results
when planted in the drier areas of N.S.W. (annual rainfall

15 to 25 inches). 90 acres have been established in planta~
tions, and the specles has been extensively used for windbreaks,
shelterbelts, etc. Growth rates tend to be rather slow.

P.insularis, From the Philippines., A variable specles which
has produced some individuals of exceptional growth rate and
vigour in trial plantings on the North Coast. For this
reason 1t warrants further study.

P.jeffreyi (Jeffrey Pine)., From California, Has glven good
results in small plantings (total area 25 aocres) on the
tablelands, though growth tends to be below that of the better

strains of P.,ponderossa.

P.lambertiana (Sugar Pine). Native of western UsSesA. A slow
starting species which ultimately produces high volumes in
the higher areas of the Southern Tablelands, where 25 acres
have been planted. Difficulties in raising nursery stock
have limited its wider use.

P.monticola (Western White Pine). Performance generally as
for P.lambertigna but volume production somewhat lower.

P. nigra (Calabrian Pine), Various strains of P.nigra have
been planted in N.S.W., where over 2000 acres of this species
have been esgtgblished., The best strain appears to be the

var, corsicana, from Corsica, whioch seems well sulted to areas
gomewhat too cold for the growth of P.radlata. A tree of
beautiful form.

P.pgtula. This Mexican species is very well suited to growth
in the escarpment region of northern N.S.W. and hence up on

to the Northern Tablelands. In the esgcarpment reglon it shows
slightly faster rates of growth than P,.taeda, while on the
Northern Tablelands its growth ls somewhat behind that of
P,radiats but it is less prone to damage from various sources.
Inability to establish the specles as open—root planting stock
hasg restricted its wider use in N.S.W. up to the present:
current plantations are limited to 114 acres,

P.pinaster (Maritime Pine). From Southern Burope. Up until
the cessation of pine planting in 1935,'P.pinaster was used
rather widely for planting on soils considered too poor for the
satisfactory growth of P.radlata, but in recent years such gites
have been fertilised to improve their potential for the more
vigorous and productive species. 300 acres of P,pinaster
8till remasin in N.S.W., and some small recent plantings have
been made using the Lieris strain of better form and growth.

The older plauntings have generally shown fair growth, but’

form 1s atrocious.
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P.pseudogtrobus. This is & fairly recent introduction from
Mexico, and early growth (to age 10 years) suggests a growth
rate approaching that of P.patuls on similar sites.

P,strobus (Bastern White Pine). From eastern North Amerioca.
Only small plantings of this species have been made to date.
Initial growth is slow but inoreases with age, and form is
generslly excellent. It appears to have some promise at
higher altitudes in the tablelands, partioularly in northern
NeSaWe

Populus deltoides (Cottonwood). From eastern U.S.A., and
slso hybride (X P.ouramerioana) With the European P.nigrs.

The Forestry Commission has planted little poplar itself,

but since 1960 several large concerns have undertaken fairly
large plantings, snd more recently private landholders in
various parts of the State, under the guidance of the Forestry
Commission, have shown an interest in the growth of poplar
plantations. Plantings have been confined to deep alluvial
soils in parts of the coast and tablelands.

On the North Comsty where a matoh-manufmocturing
company is engaged in routine plantings on & large soale,
P.deitoides var. angulatia is the most sultable strain, while
in the Southern Tablelands ocertain Italian hybrids are pre-~
ferred, Very rapid growth rates (in exocess of 10 £t. in
height a year for the first 4 years) have heen obtained
from these plantings.






