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REFORESTATICN TECHNICUES

by D. Spriggins, D. Haswell, & P. Van Keprell

INTRODUCTI(CN

In 1976 at the invitation of the Public Works Derartrent,
reforestation trials cormenced on Stenes farm, locaied
just east of the 800mm annual rainfall isohyet.

Ficed with the problem of steadily rising increases in
the salinity of Wellingion Keservoir, P.W.D. were hopeful
that the trials would give some indication of tlie effect
of reforestation in lovering ¢ roundwater talbles and
reducing saline dischaurg es.

There is a considerable gap in the knowledge of how iree
species (other than the natives) will grow botlh in the
short and long term in these puarts of the Collie catch-
ment. Any older and well established pleanting trials
are either in the higher rainfall areas (1,000mm/yeur)
to 1he wesl or are in the various whextbelt arboretea
vell to the east.

There was also negligible hard data avajlable or the
effect which tree planting generally, let along
individual rnecies, might have in lowering groundwiler
tubles and reducing saline discharge.

The great differences in ¢roundwaier tables bereath
native forest and adjoining cleared pacture do give some
indication of the vnossible effect which reforestation
could mae.

Therefore, vhilsl being well aware that the question of I o
reforestation would te in controlling saline discharge

was largely unknown, the objectives of the vnlanting trials
were:-

(1) to identify rroblems and key factors involved in
establishing and maintaining tree growth on the
various sites including saline affected areas.

(2) to establish reliable cultural techniques for tree
establishment.

(3) to measure the effects of iree growth in lovering
groundwntier tables.
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2.0

RYFCRESTATION

Current aprroach is as follows.

Site Planning

Tlanning should cormmence @1 lenst 12 months rrior to any
rlarting. Broad locations for strategic block planting
are chosen in association with the Watier Suprly
Authiority. Locations are influenced by prroballe intake
and valley scenage sites.

Following a soil survey of the area, field demarcation
is carried out in lnte sprin; to exclude sites which are
already indicating surface salt and/or waterlogging at
the surfrce,

A vroposed plunting plan is then drawn unr selecting
svecies on the basis of so0il types and topographic
pcsition.

Currently the following core species &re used:-

mucalyrtus rudis - Flooded ¢um
_ Lower
Tuc. camaldulensis - liver Red Slores
gum
Bucalyptus wandoo - ¥andoo Fid
Sloypes
Bucalyptus calophylla - Marri
h o v -—
Bucalyrtus globulus Rlue gum __ L a—
Slores

Tucalyrtus accedens - Towder
E wondos T Bark Wandoc

The annroach in the planting pattern is to have a mixture
of srecies including both fast grovers togetlhier with the
slower 2nd probably more reliable (in the long ierm)
native species. The aim is to obtain some tree cover
quickly and to ensure against the possible failure of
gsome snecies.,
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2.3

2.4

2-5

Site Preparation

2.2.1 Burn grass in late November to incinerate seed
Venring heads of annual rye an? buarley grass.

2.2.2 Fence arcas where grazing is plamned in adjacent
paddocks.

2.2.3 Deep rir to 50cms derth. Effective eouipment has
been the use of a tracior drawn sub-soil ripper.
It is pos-~ible that ripring may not lie required on
all sites.

2.2.4 Strip srray along ripred planiing lines (from May
onwards and when frass gerrination is about 2cm
high) using a weedicide such as Vorox AA, at the
rate of 5kg. active ingredient per hectare.

Pl:

Planting shall not comrence until winter rainfall jis assured
and saturation of the so0il nrofile has occurred to a depth
of one metre. This period usually extends from the end of
May to the end of July.

At this stage planting is car:ried out by hand, using
container stock. Stocking has been at 1250 per hectare
(4r. x 2m. sracing) to dnrte.

Survival on most unslope sites has been so ¢ood though that
an initial planting rate of 500 per hectlare iz being
considered for future years.

Various hand planting melhods huve been used, the best is «
wed¢e shayred planiing spear. Seedlings wxre planied to one
side of the ripred line to ensure firm establishment and to
avoid air pockets caused by rirping.

Avplication of Fertilizer

Fertilizer is required to imrrove the chances of the seedling
becoming established and then to provide rarid g¢rowth to
overcome competition from annual grasses. A N:P fertilizer
such as Ag¢ras 18:18 is recommended. Apnrlication rates of
160 grams/tree are used. Where sialinity in the soil may be
a nroblem, surervhosphate only should be used.

Fertilizer should not come into contact with the recently
rlanted seedling as severe "scorching" can result. Fertilizer
is rlaced in a vce shared notch arrroxirately 20cm. away from
the seedling and on the down slovre side.

Post Tlanting Assessment

his is carried out 12 months after plantiing on a 1%
vstematic samrling hasis to record the rercentage surviving.
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TROBLEMS

These refer both to the cultural rrocess of establishment
and the longer term performance and razintenance of a tree
cover.

Grass Conirol

Areas that have been inilensively ¢razed in the past usaally
provide & vigorous germination of aniunl rye, biarley and
other ¢rasses,

Control before planting musti be guaranteed if planting
programres are to succeed.

Experience has been that in the winter aufter plantiing¢, grass
frowth returns with ¢reat vigour even though the control in

year one was effective. If seedlings are el'nt weed free in

yeiir one though, they are able 1o esin)lish themselves quite
effectively.

Exrerience has sho'n that burning of seed hezds in the sumrer
nrior 1¢ plarting combined with chemicril control is an
effecliive method of grass conirol in year one.

Sites

The establishment of trees in areas affected by sald scalds
or severe woterlogging has mroved to te difficult.

V“rterlogfed siles cun be armeliorated l'v mounding rrior to
rlanting but the rrocedure is costly and is cu:rrently not
carried out on a routiine basis. 1In 1977, on low lying mounded
areas, the experience was that by the time ¢ rasses had
¢errinted and werc to be srrayed with weedicide, the ¢round
had become so wet thati tractors becare bog¢ed and weedicide
arrlication was imporsible. This lack of grass contirol hud a
disustrous effect on irce survival.

At 1lhis stluge waterlog¢ed siites «re noi planted. 11 is
anticipated thut wihen adjoining planiings ameliori:te the
vaterlog¢ ed condition, thentree planting may proceed.
Exreriments are in hand to detlermine if naiive scrul cover
can be achieved by direct seeding these witlerlogged fl=is.

Vermin
Rabbits can cause significant darage to trees ur to ;e one.

Contirol is achieved by ripring of warrens, fumigation and by
nerimeter vncison baiting.
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3.7

Stock

Sheep and cattle must be fully excluded from nlantling sites
until the growth has reached a height of 2-3 retres. 1In
the absence of ground feed, sheer will browse esucalyrt
vegetation and young irees can be trarrled by cattle.

Planting Stock

To ensure successful ecstablishment in the fir
quality stock must be nroduced. The plunt ru
and have a vigorous root system.

w m

t yvear
t be

Seedlings must also be "hardernied off" in at least the month
rrior to planting tc withstand the severe frosts which are
cormmon in ithe Collie river systen,.

Tree Terformance

At this sta;e there is & luck of cate for individual tree
species on long evily, rooting hatbtits anc trznspirational
ability.

How individual species will verform if salty ¢rcundwiters
continue to rise into ihe rooting zone is unknown. This
is a further reocson why extensive iree pleantings on lower
lying wnterlogged sites is notl recomrended for tithe iime
beinfg .

Althouvgh there is much inforwztion on the performance of
individual tree srecies when grovn in monoculture, there
is considerably less on the growth habits of srecies
mixtures.

Pl=antation Maintenance and Protection

The managerent of extensive iree nlantings over a lcng term
rust be catered for. Trotection from fire, pathogens and
insects must he considered and provided for.

To maintain vigorous crown growth, thinning of plantings may

be necessary. This is im—ediately arrvarent with the rlantings

of 1200/ha. Although an initial stocking of 500/ha. ray
delay the time of thinning, some releass will vroebably be
needed.

These problems are accentuatied by ihe likely scatiered tyre
of planting that will cccur and their relative remoteness.

o oufb



4.0 FUTURE REFORESTATION POSSIBILITIES

4.1

4.3

Reascns for Investigpgatinge New Avrvrozches

Although establishment rmethods as outlined in Section 2
hzve now been develcred, nev avrrro ches are being
investigated. The ohjectives are to test techniques which:
(a) will allew establishrment to be comrleted more ruridly.
(b) could offer cost suvings.

The following aprroaches are being examined.

Cround Preparation Prior to Tlanting

urrent rractice ripring nploughing whilst very
o t rracti of rirring or total ploughing whilst b 46"
effeclive, is tire coinsuming and relatively costly. In
deeper soil areas, culiivatlion may not be su essential.

Alternatives Leing testied are:

(a) 6 tion of grass competlition by burning cnly in the

uc
ing prior to wnlunting.

U.
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(b) abvove rlus vurying rates of weedicide (Vorox AA)
apnlication rrior to planting.

Type of Plantine Stock

The stundzrd seedling raised in a2 Scm. x bem. x bem. jiffy
pot container has rroven its reliahility over many years.
Jf reliabdle results can alsc be obtained with smaller
container stock there could be valuable savings in nurcery,
transport and actual planting costs.

Cver 2 million oren rooted Yerri ueedlﬂn{h are rajsed ench
year =nd planted in the Karrl forest. <The technique zllows
a relatively chearer plant than container stock to be
nrocuced but whether this tyve of seedling will survive in
these northern areas which in corparison to the Farri region
are much harsher, is unknown at this stare.

Being tested this year are:

(a) small jiffy pot stock (Fem. x 3cm. x dcm.).

(v) small paper pot stock (4cm. x 4em. x 5cn.).

(c) oren rooted stock - 4 species.



4.4

4.5

4.6

4.7

Plantings Method

wWith the aim of sreeding ur the planting oreration the
following will be tented.

(a) planting machines.
(b) dimproved hand planting tools and rlant caryving genr.

Fertilizer 2t Time of Tlanting

Trials include:
(a) fertilizer tablets (10 gms/tree to 100 gms/tree).
(b) agras 12.52 - 100 gms, 200 ¢ns/tree.

Post Planting W“eed Control

Where rre-plznting weed control has not been entirely
successful, an overspruay with a weedicide whicn will nct
affect the planted seedling would te very useful., Tests
cover:

(¢; weedicide "Hoe".

(b) vorox AA - varyiny rates.

Direct Seeding

Natural regeneration of Fuc. rudis has been comonly s
vhen grazing is excluded. 1978 trial sowingyc of 1kg.
were ~ucceesful. The technique offers ceonsiderabls ¢
savings if proven to be consistently relinble.

Problems are lack of sufficient seed for brousdcast sowing
rates of 1kg./ha. and a lesser reliability than nlenting.
A long veriod without r=in feolleowing germination could be
disastrous.

Tests this yvear cover:

(a) Ddroadicast sowing, @ tree srecies.

(t) Dbroadcast sowing, tree, legume and scrub srecies.

(¢) spot sowing using Malan secder borrowed from Agriculiure

Separtment.

(d) paraquat-dicuat srraying irn conjuncticn with direct
seeding .



The Mallen
Shrub Seeder

Invention

A new invention called the Mallen Shrub Seeder
should help overcome plant establishment problems
on salt—affected soils. The invention (a combined
ridger, seeder and mulcher) carries out in one

- operation all the processes involved in planting
seed of salt—tolerant plants, such as bluebush and
saltbush.

Three point linkage mounting allows for The machine was invented by Mr. C.V. Malcolm,
intermittent furrows and easy manoevring. Research Officer with the Department of Agri-

culture, ond Mr. R. Allen, a student (in 1973)
with the Art and Design Section of the Western
Australian Institute of Technology. Messrs T.
Swaon and L. Liedel of the Department of Agri—
culture have given assistance with modifications.

T AR RO

Operation

The machine ploughs a furrow and forms a small
ridge, presses o slope and niche near the top of
the ridge and places seed covered with chaff in the
niche, all in one operation.

The special seed-bed shape is designed to over-
come various establishment problems observed in
the field over many years.

The furrow provides o means of catching and
storing subsoil water for the growth ot 11.- young

shrub.

The bank allows the actual planting site to be
raised above ‘k~ qe-eral ground level to avoid
waterlogginc problems.

The niche provides a sheltered planting site with
a firmed base for the seed to be placed on.

The pressed slope concentrates some run-off
water where the ceed is placed.



The chaff mulch encourages water penetration
and salt leaching and reduces evaporation in the
area around the seeds.

Flexibility

The seed and chaff are placed intermittently along
the row to allow for bushes which can grow to
several metres across. Spacing and seed and chaff
rates can be readily adjusted.

On the standard chaff setting about 30 grams of
chaff is placed at each point. A bag of chaff
would provide over 1300 placements at this rate.
Allowing for shrubs to be sown at 3 x 5 metre
spacing a bag of chaff would be sufficient for
about 2 hectares (5 acres).

The trip mechanism on the machine is designed to
allow easy adartion to apply spray materials such
as pesticide or bitumen to the planting.

The Mallen Seeder is mounted on 3-point linkage
to allow for intermittent furrows and for ease of
manoeuvring under difficult conditions.

Application

The Mallen Seeder was designed for establishing
forage shrubs from seed on saline soils. However
the requirements for establishing forage shrubs in
arid rangelonds are closely similar and the machine
will be tested in the pastoral areas of Western
Australia.

The Seeder has so far been tested on sandy and
fine textured soils under good and slippery con
ditions and has performed well.

The seeder may be useful in overseas countries
with similar saline and arid areas in‘need of re-
vegetation as well as elsewhere in Australic.

ENQUIRIES concerning the Mallen Shrub Seeder
should be addressed to the Chief, Soils Division
West Australion Department of Agriculture, Jarrah
Road, South Perth, Western Australia 6151,

niche with seed covered
with chaff

compressed
slope

ground level

furrow
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