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INTRODUCTION

The demand Tor timber, and other preducts derived from wood
has shown and will continue to show & marked incerease, In
Australia, the native hardwoods have relatively slow growth
rates. Although 1t will Te possible to Improve the future
yield from our existing Torests by lmproved management and
gilvicultural technigues, the long rotatlon needed to produce
a commercial log deoes 1ittle %o alleviate an anticipated
ghortage in the fulure. In an atiempt to ensure that a
“himber famine" does not occur, and also to reduce the
amount of softwoods at present imported into Ausitralis,
extensive areas of pine plantations have been planted in

this couniry.

The first large scale plantations were esiablished in South
Australia, and at present all states have embarked on o pro-
gramne of softwood plantationss In Wesitern Australia the
earliiest plantings took place at Hamel and Ludlow at the
beginning of the century. Only moderate succsess was ex-

e

perienced,; hut since that time ilmproved selection of specles

£
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nd sirains and betler establishment technligues have led 1o

A %
[T 83

Jdevelopment of successful stands of Pinus pinaster {on

@

the coastal sand) and Pinus radista (On the betier soils in
"hills plantations’),

e




The author has been siationed both at Nannup {a hills planf-
ation) and at Wanneroo (where pines have been established
on the sandy coasial plains). This dissertation will athempt
a comparison between methods of conversion of areas from

their native states %o re-~afforestation with exotic softwoods,
hoth in the better class soils and on the poor sandy soils
of the Swan Coastal Plailn.




Sectlon I SOIL SURVEY

(1) GENERAL

As the cost of establishing a plantation is very high, it is
imperative that only areas of land of undoubted sultablility
a%% developed, To aveld planting on unsuitable sites {with
conasecguent risk of failures), the first stern 1n pine estabw
lighment is a sgoll survey of the ares.

The soil associations occurring in the hills plantations
vary greatly, hoth among themselves and from the soils
oceurring on the coastal plains. This complezity of dis-
tribution of soils in the hills region makeidetalled soil
surveys a necessity. 4 number of broad divisions,; bhased on
he nature of the parent meterial from which the solil was
ived, are recognised and used as mapping unlts. This will
be discussed more Tully later.
By contrast, the soils ef fhe coastal »lain do net display
the same diversliity. They argig%’varying ages of asolian
orizin. A soll survey on the coastal plains in conseguence

nay be more extensive in character. The division between

3
c—}-
=
w

yellow and grey sands, and the depth to limestone 1
profile are dellnested, while topography plays a larger

part in determiving the boundary of plantshle soil.




This iatter factor is espeecially important on the grey sand
dunes.

It ean be said that generally a soll sarveyor 1s aiming to
delinsate the boundary of soll which will support & commer-
eial ecrop of P.radista in the hills region and a commercial
stand of P.pinaster on the coastal plains.

(11i) PINUS RADIATA SOIL SURVEY

As mentioned in the introduction o this section the class-
ification of forest soils which are suitable for the growth

of P.radiata is based on the parent meterial from whieh %he
g0il has been derived. The main groups which are recognised by
Porests Deparitment surveyors arei-

Granitle
Basie
Lateritie
Alluvial
Metamorphic

The last named group is prevalent in the Blackwood Valley.
The soils which are inelvded in this sssociation are bete-
rogeneous in colour and sherp changes freguently occur.
They are often designated as "Acid Metamorphle" solls.




Soils belonging %o the "granitie" group are derived from
parent rock which is of an ac¢idic nature. The ¢olour of
the soil profile is typically a yellow or grey-brown soil
as opposed to the YBaslic SoilY preofile which is designated
ags a soll predominently red in the Az_and B horizong,. The
basic soll is derived from pareni roek with & high ferro-
magnesian ceontent, such as a dioritie rock.

A mejor percentage of the soils in these three groups are
suiteble soils for the growth of piness Fach group is sube-
divided into three divisions (or phases)} by the goll sarveyer
aceording to his assessment of their suitability for pine
growths These consist of: {&) obviously suitable

(b) doubtful

{(e) unsuitable

The “eoil line" or boundary of plantable soil marked in the

field is ususlly located within phase (b). Wwithin the basic
s0i1l type the boundary occcurs towards the lower 1limit of the
phase) while within the granitic soil iype, the division is

generally found towards the upper limit.

The lateritic soil profile is complex in that lateritisation
of profiles hss occurred in recent times and could be a con-
tinuing process.




The ancient laterite forming the “"ironstons" capping on the
ridges of the Derling Secarp is obviously unsuitable as &
p,radiata seil. However the limit of the "lateritic group®
is difficult to defines

In efforts %o achleve a messure of unifermity in the selsciion
of "what constitutes & pine soil', the wvalue of & quantidaiive
indicator is very high. I% has been established that the
level of phosphorus in the form of PpOs in the top LY of the
profile has a marked correlatlon. with the abllity of the slte
to support a commereclial crops At present the minimum acoept-
able level is 250 parts per million of Ppls. Foresite Depart-
ment poliey leys down that soil samples musi be collected for
analysis in easch area, the number being deitermined by the
complexity of the soll assoclationss

The procedure carried out while condacting & soll survey will
be briefly outlined. The survey usually covers an area which
18 sither within existing Stsate Porest, or is private prop-
erty which has been offered for sale. In each case & preliim=-
inary recconnaissance is made before the detalled survey
proceeds. The inspeciion eliminates areas of obviously un-
suiteble soll type and is also an ald in determining the
method and intensity of the detailed survey. Soil samples

are sometimes also taken at this stage and the resultant PoOsy
ievels guide the surveyor in the detailed survey.
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The immediate aim of the soil surveyor is to produce a reporg
and a soil map, which demarcates the boundary of plantable
soil; the position and extent of each soil itypej and showing
topographical features such as ridges, creeks, steep slopes
and rock outerops. To achieve this objective the soil
surveyor utilises the soll groups and phases described above,
and may subdivide these phases further so as to arrive at
geries of homogeneous soll mapping units.

A grid system of strip lines is lsid out, the grid distance
determined by the complexity of the soile 1ln the area as
seen from she recconnaissance, A cormmon pattern is for a
20 chain grid of sirip lines running acress the topography
tied to each other and to as meny fixed points as possibie.
Inspection holes are exposed at 5 chaln intervals along the
strip liness Accurate field survey work increases the use-
fulness of the resultant plan. While conducting the soll
survey, the officer alsc usually makes notes on the vege-~
tation present, with particular emphssis on merchantable
timber present. The location of fences, tracks and fopo-
graphical features are recorded in the fileld beek, while

1% the survey covers private property, areas of cleared
1and and ather improvements are 8lso nobed.




The soil plan is drawn up from the surveyors field book

(or map) using conventional symbole - see atteched example.
goil samples are best collected fpom Lthe centre of each soil
type and asre thus texen after the field work end plan are
completed. A $011 sOrveyor must also write & report of the
asil survey. It is submitted fer approval with the plan
and consists of notes of the ares covered and spils encount-
ered., (Porest Department Cirounlar). '

onoe the completed survey and goil plan have been approved,
the boundary of plenteble soil 1s marked in the Pisld. This
1g usually done by the scil SQrVeyore. The beoundary thus
sstablished is the limit of all subsequent conversion op-
erations, slthough the external plantation firebreak ig
anmet imes consiruvcted outside the goil 1lines. A pine work-
ing plan proposal mAy then he drawyn up eovering the guitable
jand.
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(111) PINUS PINASTER SOIL SURVEY

A% the foot of the Darling Searp lies the Swan Cosstal Plain,
This relatively flst arez is comprised of five geomorphic
elements, namely the Ridge ¥ill €helf, Pinjzrra Plains,
Basssndean bunes, Speasrwcod Dunec snd Quindalup Duneg,

The land aveilsble for pine plentsiicns north of Perth { the
Wannereo Division; ie comprised of the Bassendean, Spearwood
and Quindalup Dunes. The other slements of the Swan Coastal
Plain will net be considered further, except t0 note that
the Ridge Hill Shelf i comprised generally of residusl
laterite over yellow sendy while ths Pinjarra Plain is com-
posed of & complex of eight depositional soil systema of
varying ages and s0il iypes which may be broadly deseribed
ag podsolie or undifferentiated 2lluvial soils.

Pinus pinaster has bheen successfully grown beth on the Pass-
endean Dunes and Spearwood Dunes. The RBassendean Dune System,
veeurs $0 the west 9f the Pinjarra Piains, and 1s composed

of dunes of silicious sands interspersed with poorly drained
areass It is considered that the Bassendean Dunes are the
oldest of the dune Tormations and hence have become Pod-
solised $o0 & higher degree than the Spearwood and Guindalup
series. The eonbinued lsaching has removed the carbonates
from the proflle and an iron pedsol soil is typleally found.
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Often iron hes been lemched from the upper horizons and
deponited as & layer of Coiffee Rock in the B horizon. Thie
ig ssmociated with & flusbuating weiter tuble in the flatter,
more poorly drained areass In the vetier dralined sreas,
iron hae been leached frem the profile.

The Spearwpod Dune Sytem pecurring to the wesi ef the Bass-
endesn Dunes 18 intermediaste in age and eopnsisty typleally of
podsoliged sands. The profile consists of deep yellow sands
overlying traveriine limestones. 1In places the sandy horizons
nave been ercded awsy leaving limestone outberops at ihe
surfaces

The Quindalup Dunes are the youngest Gunes and the carbonstes
are still more or less uniformly distributed throughout the
profile which may be deseribed as andifferentiated calearious
sands.

These extremely poor soils ol fthe Bassendean ani Spearwood
Dunes are deficient in many itrace clements and the addition
of superphosphate is essential. Thus the method of selection
of suiltable sites for pine estsblishmend differs from ihe
phosphorus determinations ueed in the hill plantations,




The major factor to be considered when esiablishing P.pinaster
stands on the deep grey sands of the Bassendean Dunes is the
presence or the absence of the "Coffee Rouvk" laysr.

It has been found from numerous pine plots, and from the large
seale plantation established at Gnangara that Pinus pinaster,
the only pine spscies successfully grown on the dune sands

to date, rarely flourishes on si%es'ﬁﬁieh do not contain a
hard pan in the profile. The best resulits are usually obisine
ed when the Coffee Rock is preseni from three feet to twelve
feet below the surface., As it is only present in flat areas
and not on the excessively drained sand dunes, the task of
selecting suitable sites is simplified.

The use of aerial photographs and field inspections enables
the flats {0 be delineated easily from the dones. In the
past, areas of low and medium sized dunes have been planted
unsuccesgfully and present practise is to leave unplanted
any higher ground.

The =s0il surveys for pobtential plantations en the yellow sands
of the Spearwood Dunes yvaries from that on the grey sands.

The carbonates have not been leached from the profile complete-~
ly, but remain as deposits of travertine limestone; while the
iron is st1ll spread more or less evenly through the profile.
Thus the "Coffee Rock" formation typical of promising socils of
the Bassendean System in absent.

11.




Planting of P.pinester on the gpearwood Dunes, although not
s yet as extensive as those on the grey sands, have indic-
ated that successful growth will oceur if an horizon of
yellow sand of at least 20 feet overlays the limestone.

The topography does nol appear 4o be such & 1imiting factor
for satisfactory growth 1in the Spearwood Systems Where a
difference of & matter of inches in height could cause &
severe falling off in site guality 4n the Bassendean System,
successfal plantings may be ohtained on undulating topography
on the yellow sands, gGenersally %the higher dunes are capped
with the residual limesfone, or have been denuded of scme

of the depth of sand, rendering them unsuitable for planting.
Kerial photos are therefore again a useful adjunct in select~
ing suitable areas.

Thue the soil surveys which have veen conducted on the coasi-~
al plaingfixtensive in character rather than the intensive
method in the hills plantations. However numerous sirip
1ines and test bores have been made by the Forests Departi-
ment. A large series of pine pllot plots covering various
topographical situations on both dune series have been
gateblished for a number of years. These provide valuable
‘$nformation as to the suitability of the sites.
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The sandy soils of the Swan Coasial Plain are very poor in
nutrients and superphosphate is a necessary addition for
satisfactory growth. On the yelliow sand an admixture of
10% zine in the form of zinc oxide is added to the super-
phosphate, which is spread at time of planting. Experiments
with trece elements have been instituted to further improve
growth, but further detailed work appears necessary o
aehieve meximum productivity.




Section IT SUBDIVISION

(1) INTRODUCTION
®he nermsl procedure within the Foreets Depariment of Wl
im to subrmit = plan of the soil survey for approvals

Ones tha soil survey has bheen approved subdivision propogals
may be instituited. This entails drawing up the plans for

the fature plantations Included it the broad scheme of large
vlocks with intervening buffer strips, within the blocks the
position of major roeds, internal "feeder" reoads and vltimately
the positicn of each compariment break are determined.

Before proceeding with the details of sgbdivision, it is
thought that a brief discussion of the merits of this breakup
of the plantation area should follow. Within the native
foregts of the state, the forest area 1s broken up into blocgks
of some hundreds of acres, with an occasional internal track.
ILittle thought in the past has been given %o subdividing
blocks inio small homogeneous &reas or compartments except
where intensive work such as thinning has been instituted.
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However Access 18 & most important consideration in the
plantation. It is necessary fors -~
(z) planting
(b) subsequent tending = ealtivation, gucker=-
baghing, pruning, eta.
{¢) protection pem fire
(@) saccess for thipning

with & large armount of finance peing spent in @ compardtively
emall ares it i8 necessary 0 trangport men, plantg and egiip=
ment close te the site. However she provisien of aocess 18
aven more important &6 v4ngurance’ egainet the suthreak of
Pires The co8t of comstrusction of roads sapeeially in the
nills plantations i@ high. It has been fpund from experience
that the time taken %o reagh an ocutbreakx of Tire in a8 plante
ation must be kepl to an gbhaoluteniniman i demege and loss
are o be curtailed. If a £ire does hecome satablished, the
more roads and sracks which 2ars ip ite path, th® greater

the chance of controlling 1% repidlys Thus it ig Telt the
sxpenditure on rosd consirueiion 1sjustified.




{31i) HILLS PLANTATIONS

& large perecentage of land available for pine planting on
the rich loamy soils is situated on very steep topographys.
Tris is especially so in the Nannuep Division, where the

tulk of the sultable lsand has besn repurchased Iiom private
farmers. The agriculiuralists found 1% difTiculit to farm

the upper slopes of the RBlackwood Valley economieally because
of the steep rooky terrains

Thus there are inherent 4ifficuliies in subdlivicion in most
hille plantationz. The copy beok cheguer board layout of
compertments ls impossible to cbiains The initial breskup
into blecks usually followes & topographicsl feature. Wide
buffer strips are left unplanted between the biocks and ag
ridges are often sepped wiith luferitic subcerops they are
shvions chéices Pfor boundaries . Zot only ie the builer
an anplantsble soll, but the ridge fops aliow eisier Conh-
gtruction of roads of & gatisfactory gradse. Buifer strips
are otherwise located on wmere rpcky terrsin oy poor sell
types. In the hills plantations wiih heawy and expensive
giearing, bulfers are left uheleared, These buflfer s=trips
which may be 20 cehains or more in widih are a ngoessary
adiunet in fire contrel sg & fire would e stopped by &

giean bulffer sitrips




Each bloek is divided into a series of compariments. These
compartments are theoretically of similar size of about LO
acres, but in practise range in sizes up to 100 acres or
mores It is thought that it is more important to have a
trafficable boundary (&% least to itractors) round the compe
artments, than to arbitarily mark off say L0 acre sections.

All rosding and compariment bresks sre roughly mapped oul

in the field, and submitted as 8 pine working plan proposal
before any elearing is done. Afiter the site has been pre~
pared for planting, any compartmentbreaks which have not been
made roads,are pegged in the fleld together with the extraction
trocks, selected for easier access through each compartment.

The roads through the planitaition are more than the normal
forest tracks. Costing up to S4L0O0 per mile to construct

with heavy earithmoving equipmeni each road has to be earefully
selegted and pegged on & grade line., Tnis price does noed
inglude gravellings The saximum permissable grade on these
major ascess roules hag been fized at 1:76. Typleally &

major road is sclectedrapproximately following the boundary

of planftable soily which ls freguently on the upper slopes.
Other major roads follow the valley ficor, and along the
contour of the mid slopes,




The neiwork of nmejor roads is ususlly completed by the con-
struction of a msjor road from the valley floor to the ridge
{ope

A further Aifficuliy with roading in the steep topography
{the nstural angle of repose appears to be approximately
102 is the problen of Grainages Surface run off on the
freshly oleared nillslided causes gerious erosion until the
pines become estabhlished and unless adeguate provision is
made for the drainage %o the roads, land slips and seouring
of the shoulderg is & problem.

The subdivision is completed by lsaving unplanted 2 net work

of compartment breaks whiech sre usually on a steeper grade than
major access ways. HMade roads are not consirueted here, bul
the breaks are kept clean by spraying with weedicide,

(1ii) COASTAL PLANIATIONS

Subdivision of the f£lat topography of the Swan Coagtal Plain
does not present the same difficulty or expense as that in
the Hills Plantation: In fact at Gnhangara the “iHexi book"
degign of compariment layout may be followed.




Afver the unplanted dunes have been demarcated the aream to
be planted is messured up and break positions arbitarily
determined to give approximately equal area compartments.

In the past large continuous areag havye been planted with
@inas and few baffer areas wers left, '

5€ «8s A programme of "esnversion to huffers“
has recently been undertaken to 8plit up the plantation inse
smaller managemsent units, Stripes of poor quality or failed
pine have been fallen or burnts Present policy 1s to sep-
arate areas of aboui 1000 acres by sitrips of matural banksia
vegetation of 10 to 20 chains in widths In some cases the
buffer zone has been fallen and is now kepi regularly barntu

Each block is subdivided into compariments with unplanted
breaks between each, Unplanted extraction rows are lefi

&% 2 chaln intervals and “"cross tracks" are put in by plough-
ing out the young pihes at intervals at right angles %0 the
extraction rows: This lesves the plantzatiog broken up into
an orderly pattern of small divided areas, which facilitates
extraction of thinnings and as & fire conirol precaution.

The only expensive facet in the provision of access in the
sandy coasital plantations is the provision of gurfacing
material for the main extraction routes, Gravel deposits
are absent in the district and use is made of crushed lime-

Stone rubble, or diatomitic earth 4o provide a fipm foundation
CEB oo e 4N




Seection III GROUND PREFPARATIOR

(1) CENERAL

This section will cover the siages of development of an
area from undeveloped land to 1ts readliness for planting.
The process usually takes about three years and consists
of pushing down, burning and ploughing. The effectiveness
of the preparation of the site for planting has & large
‘bearing on the sugcess of establishment. Thie applies
especially on the coastal plaine, where the slower growlng
Pinus pinsster reguires & langer period to dominate the
gite and suppress compebtitions Proteateous shrubs always
compete vigerously with the young pines necessitating re-
caltivation between the rows. The problem is accentuated
if the ground pﬁeparatian is not thorough, and growth may
be seriously retarded in the inlitlal years.

{11) HILLS PLANTATIONS

The native vegetation on the fertile soils consists of a
dry sclerophyll forest of jarrsh {E. margineta) and marri
{E. calophylla) as the major species. Since jarrah is a
yaiuahle commercinl species all millable itimber, together
with poles and plles, and any other utilizeble material is
removed as & first stage of clearing.

204




Often the site forms part of & permit area, and the permii
holder has the right to remove all mérehaﬂtable timber from
the area to be cleared, The only resirictions which are
usually placed on fa11ing is that aperatians must remain
within the demarcaited boundary of plaﬁtable soil, and trees

are left standing on the route of prepese& roads. This latter

pvavzsion facilitates road construction by reducing the
number of stumps %0 be removed, Once these trees have been
pushed over, any mill logs are then reaavered ag a galvage
operations

In the Nannup Hills Plantations where much of the proposed
plantation ares hes been repurchased on the open market, the
salvage of this merchantable timber, helps to offset the
purchase priee of the land,

After the removal of useful timber, remaining uncommercial
species and useless trees are removed, AsS large areas,
beyond the scope of Deparimental equipment, are involved,
contracts are pfiten let to private coneerns, The contract
ususlly calis for pushing down the frees only. It is pres-
ent poliey for a “broadeast" burn to be carried out, whieh
necessitates leaving the fallen trees scattered over the
area, instesd of Ywindrowing" {stecking the logs in parallel
heaps ).«




The cleared area is left for approximately three years to
thoroughly dry out before the burn is put through. With

the heavy timber involved a number of large parily burnt
logs are left after the passage of the Pfire. These Yogs are
pughed ftopgether and burnts The use of the windrow technigue
would lasrgely eliminate this restacking with consequent
reduction in the hand labour reguired in picking ups How-
ever it is grgued that a broasdeast burn is more effective

in removing undergrowth which would compete later with the
young pines. The acecumulation of ssh beds is also less with
a broadeast burn, while & fault of the windrowlng technigue
is that the nutritious topsoil often becomes seraped inte
heaps with the logs.

The ground to be planted is ploughed in the autumn before
planting. Ploughing is considered necessary especially on
former pastures where grass competition is often detrimental
to the growth of the young pines. 1In the steep topography
of the Blackwood Valley a complete ploughing is difficult

to achieve., However, all but the most inaccessible areas
are ploughed, the Connor -~ Shea plough drawn by & small
erawler type itractor being the basic unit used. The area

is now prepared for planting.
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(ii1) COASTAL _PLANTATIONS

A low woodi&nd composted primarily of banksias (Banksia grandis)
interspersed wilith cosstal blackbutt (%, todtiana) is the
typicel vegetation type found on the sandy coastal plains

The swampy areas of the grey sand dune areas are ugsuslily
covered with paper bark (Melileuca 8p.) and blackboys
(Xanthorrea @Qusiralis). Stunted Jerrsh and€ Marri alsc ogeur,
while Tuart (E. gomphocephsls) ocours on the limestone soils.
There are few mill logs on the ares, and clearing costs are
very low compared with those of radiata aress.

In the paet the meithod of c¢learing has been by Tlogglog®,
wnich consists of pulling 2 long pele behind & bulldezer.
This method was reasonably suceessful but a subseguent treat-
ment of Yserub rollingY prior to the burn was egsential. The
latter operation crushed understory vegetation and protruding
limbs and branches using a large hollow steel roller, which
feeilitated a hotter Pire,

Reegently however, the pushing down has been let ocut on contrach.
The contractors using two large bulldozers equivalent in size
$o 8 Caterpillar D8, medel linked together by about 100 yards
of neavy gauge chain. The tractors travel abreast S Pprox-
imately three chains apart; this distance varying with the

size of trees to be removed. The heavy chain gproots esach

tree crushing it as the chain is dragged alongthe ground.




The undergrowth is also pounded flat by the chain, eliminating
need for subsequendt serub relling. The cost of this operation
is of the crder of 10/~ to 15/= per acre.

Ploughing is earried oul maioly by uslog & large Chamberlain
agricultural type plough, while a Connor - Shea plough is
used on areas ol dense undergrowth such as blackboy Flais.
As mentioned previously, ploughing is essenitial to combaf
the competdiion from native shrubs.




Seetion IV PLARTING  PROCEDURE

{1} GENERAL
Phe procedure for planting pines veriles little between Puradiata
and P.pinester areas of the state, In each case one year old
rine seedlings raised in Porest Department Nursseries are used.
Pionting cannnt commence until the opening seazonal rains
have heen reocnived, This usually occurs early in June. The
planting takes spproximately 2 months o aemplate;&epenéaﬂt

on the screage to be planted.

gertain precantions heve to Dbe taken o ensure maximom survival
rotes, The most important is that the roote of the pine @eed-~
iing must hot be exposed to the air more than necesssry and
allowed %o dry ouls To this end, the time taken between
14Pting and planting is kept to & mimimum; the plants are kept
covered and sheltered from the wind épd sun. In the heavy
rodiata soils care must be taken in planting teo aveld ailr
pockess at the hase of the pine roots,. Especlally during
*noten? planting by hand air pockets are left, causing the
young pine roois to dry out and die., Bags used for frans-
porting pines must be kept wet. Planting is carried ouid

only on suitable days and 4ry and windy days are avoided.,




{xi) PINgs RABIATA PLANT ING

Planting is earried eat both by hand &nd with machines,
Machine planting is geneérally favoured as approximately
three times the output ean be achiséved asbove the hLand
planting rate. How&v&r, when comparing rates it nust he
considered that maehines are used on the bhetter areas while
hand plantera mizst eontend with less Pavourshie sites. The
uge of machinss has inecreaped greatly in recent years due to
technieal advances. The cost of operations is raduced, while
the standard of planting, (and subseqguent survival) can be
mainteined so long as atrict supervision of operations takes
place,

The planting machineg used v a Lowther mechine which is
designed to be mounted hy threa point linkage and pulled by
& Perguson traetor, The anit is essily manoevereble and
can be 1lifted elear of the ground to sveld rocks and other
pghetructions: I% can be used on moderately steep slopes.
Uperated by & trsckor driver and a planter, the olanting
meaehine le ueed on the easisr bopography where long runs
can be obitailned,

Hand planters, uwevally formed into smmll gongs of two planters

and one plant earpisr, are uiilised on the steeper slopes and
POQRy areaf insccessible to the planting machine.




{1i1) PINUS_ PINASTER _PLANTING

The £lat coastal plains provide an ideal medium for ihe use
of mechanised means of pine planting. A Lowther four wheeled
treiling type machine was originally used. This t¥pe haw.
been modified at Gnangara to run on two wheels and has an
hydraulieally controlled share aad eoulbter unite. These magh-
ines may be mounted in pairs toc the draw~bar of a Chamberiain
tractor, or drawn singly behind a smaller sractor {e.g. Fepg-
uson 35}, The gingle machines are used on stumpy aress whers
greater manpeversbility is reguireds

On the level ground, runs over one mile may be achieved with—
out turning, which Improves efficiencys Hand planting is

very seldom necesgary and is carried cut by the same procedure
ag for P.radista.

Prior to planting in fthe sandy solls, & proeess of "furrow
lining"” is usually carried out. Thie consists of marking

out the planting lines with furcows about 6 inches deeps

The furyrow lining impleménts are mounted in pairs &t a dist-
ance apart egual o that of & pair of planting machines.

The furrecws usually sre nmad¥e 8% right sngles to the original

- pleunghlng and serve a dual purpose besides guiding the planting
maehing,




bol}
e

~
i
L

Firstly the furrows accumnlate rainfell into the line where

the pines will be planicd., This is lmporiant in the sandy
Boils where water is net held in the profile over the swuner
monthse The channels give a grester amount of water along

the planiting lines than would nommelly be receiveds Sorub
competition has aliready been Gescribed as being severe. The
progess of furrow lining sids in the elimination of competition
alongside the young itrees, especially in the first year after
planiings As subsequent recultivation is upable to remnove
serub in the planting lines, this is of special signifieance.

FPipe survival couats are taken and refilling-carried cut the
following year 1f necessary. Counis are alse carried ouit in
Pu.radists planting.




CORCLUSTON

The steps in the conversion of an area from native forest

to an exotic pine plantation have been detailed., Any 4ifd-
erencer in procedure between the developnent of & cossial ares
and a “"hills" area have besn noted.

large smounts of money are expended annually in VWestern
Augtrallis on the plantationa, This expendijure is thoughi
Justiried sinece the netaral herdwpods ean no longer supply

i Siliaiiceac Mt .
the tlmber requirements ol the ataite. OConsideving the greas
fire danger involved in rsaring a commercial grop to maturity

4 purely business approach mey perhaps condemn sueh large
seale planting. This applies especially to the coastal plain
where the slower growing Pilnus pingster takes longer 4o reach
the vodtation ages If interest was charged on the eapiial
putlay the time itaken o recoup the esitablishuent cost must
%@auﬁmi@§ed¢ Taken from a national viewpoint however, the
value of this contributien %o the ftimber suppiies of the
country should not be nnder-esiimated,
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