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An example of the high, steep land neal
Nannup being planted to pines, while
the more fertile lowland is rctained fot
AgfICUltufe, \DaleWarklns)

to al ienation of more land restr icted
their farm size to "uneconomic"

units.
In some cases the wheel then

turned its full circle and land cleared
lbr agriculture was resumed or re-
purchased and planted again to a
tree crop. ln water supply catch-
ments (Helena, Coll ie and Metro-
politan catchments) privately owned
land was resumed by the Crown to
decrease the level of pollutant
discharge (e.g. ferti l iser, weedicides,
faecal matter, salt, etc.). Because of
depressed butter-fat markets some
farms in the "karri belt" were
purchased by the Forests Depart-
ment and replanted to karri.

Probably the most interesting
phase has been the re-purchase of
farmland in the Blackwood Valley
system. In this area, some 17000 ha
of farmland were re-purchased by
the Forests Department on the
open market, and were subsequently
planted to radiata pine (Pir&s
radiata). The land purchases were
concentrated in this area because the
soils were known to be of sufficient
ferti l i ty to grow healthy pine without
the need for ferti l iser.

Originally, farmers appeared to
welcome the re-purchase of the
poorer sections of their farms
(shallow soils on steep slopes, often
covered with bracken) while they re-
tained the more ferti le bottom land.
Some shire councils and remaining
farmers now consider that too much
land was re -purchased and rhar  th is
has had detrimental effects on the
social and service facil i t ies for these
farming communities.

Trces arc planted on farms for many
different rcasons, including a shelter
belt neat Wongan Hills hiddle) and
trees fot aesthetic and shade purposes
around a Koorda homestead. :j1,.,,1
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This 21-year old Mungalup radiata ptne
plantation was thinned to a density
suitable fot agrc forcsttY. The ptnes

were gtown under ideal condittans ot1
fertile soils and were heavilY thitlned.

\GEg E.lwatds

Agro-forestry is the term given to
some combination of silviculture,
that is, growing trees, and agricul-
tural activit ies. lt covers a wide
range of activit ies, from grazing

mere iy  as  an  ad junc t  to  lhe  main
business of t imber production
(which is the Forests Department's
interest in this situation) to an
agricultural enterprise where other
products, such as wood or honey,
are a sideline.

For example, we can graze sheep
or cattle ur^der pine Plantations
established on former grassland

with relatively l i tt le modification of
forestry practices. At the other
extrelne we can plant pines on very
wide spacing so that there wil l be
minimal t imber yield from inter-
mediate thinnings, but an annual
return from hay, silage or perhaps

crop production between the pines.

It is important to differentiate be-
tween woodlots, shelterbelts, tre€s
for environmental purposes and
agro-forests as very different means
of achieving an integration between
forestry and agriculture. These all
have dilferent objectives and wil l
yield quite different products.

A farm woodlot is essentially a
section of a farm devoted to growing

trees alone, generally for the purpose

o l  \ \oo( l  p roc lL lc l ion ,  bu t  poss ib ly

Tall, dry gnss left arcund these thrce'
yearold pines crcates a dangercus firc
hazard. \Gteq Edtuaklst
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pine silviculture with the aim of
producing more sawlog-size trees in
a shorter period of time and re-
ducing the proportion of small logs
produced. A further reason for the
change was the realisation that many
sites in Western Australia were not
capable of suPporting denselY
stocked pine plantations in seasons
of poor rainfall. In such years there
have been severe tree losses from
drought, particularly in the Black-
wood Valley. The crop rotation is
now 25 to 30 years and there are
fewer and heavier thinnings.

The purpose of early and heavy
thinning is to minimise competition
and allow maximum gowth of trees
and of pasture for most of the
rotation. Although the level of
pasture production under Pines is

naturally less than that obtained
under open conditions after the trees
reach the age of about three Years,
there is a very useful amount of
grazing still available.

The amount of grazing available
under the pines varies at different
times in the life of the pine crop. In
the first two years there is virtually
no reduction in pasture production
compared with a pure pasture pro-
duction system. From three Years
onwards, pastue production falls
progressively. It may be largely
covered, brieflY, bY the slash re-
sulting from a low Pruning and
thinning to waste at five years. After
the first commercial thinning at l1
to 12 years the pasture makes a
comeback as the remaining trees are
over 6 m apart. After the final

< Pines should be thtee-years-old or more.
like these at Whicher, before cattle ate
put n to graze. lcreg Edwadsl

thinning at 18 years, the trees are
nearly 9 m apart. Preliminary re-
search results suggest that pasture
production for the final 12 years of
the first pine rotation is about half
that of the open pasture situation.

To the forester there are several
major benefits from integration of
grazing and pine silviculture. They
are:
. Control of pasture and scrub re-

growth, thus reducing competition
withthe pines, giving easier access,
better tree growth and greatly
reducing the fire hazard. There is
no other feasible method of re-
ducing potential fuel for a fire in
young pines. Even in old Pines,
fuel reduction burning, is asso-
ciated with many more problems
than in hardwood forests,

. Needle litter is trampled into the
ground, thus hastening recYcling
of nutrients. Rapid nutrient re-
cyling irnproves tree nutrition,
therefore improving tree growth
rates.

. Legume-based pasture, stock
manure and periodic superPhos-
phate, which is required to main-
tain the pasture, would ensure
optimum tree nutrition (regular
input of biological nitrogen from
the legume is preferred to irregu-
lar and expensive inputs ofmineral
nitrogen fertiliser).

. Income from the grazing leases
provides an earlier financial return
and partly replaces the income

1
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L New, ungnzed pasturc heavily thinned and high-pruned pines, Wellbucket. \DateWatkinsl

Although agro-forestry is used
operationally in Forests Department
plantations, there is sti l l  much to be
learnt and many areas where our
knowledge is deficient. Active
research is continuing in the South-
West and near Perth in co-operation
wi th  the  C.S. l .R .O.  D iv is ion  o f
Land Resource Management.

Thc concept of agro-forestry for
t i r r rber  p rodr rc t ion  rvas  i l i t i a ted  in
W.A.  in  1972 by  Fores ts  Dcpar tment
research officers, although there had
becn isolated examples of unofficial
grazing as early as 1960 in a radiata
p ine  p lan ta t ion  ncar  Nannup.

For many years, grazing in parts
of the indigenous eucalypt forest
has also occurred. In many cases,
grazing pre-dated the dedication of
state forest and was then allowed to
continue. The tuart (E. gomphoce-
phala) forest has been grazed inter-
miL ten l l y  fo r  o rer  140 years  uhere  i t
is a useful means of reducing the fuel
hazard. ln this area, some degree of
damage has occurred. ln the eastern
jarrah and wandoo (E. wandoo)
forest, considerable grazing has
also occurred, apparently with
minimal adverse impact.

Various aspects of grazing in pine
plantations have been studied at the
Forests Department's Busselton
Research Station since 1972. Early

work was aimed at the evolution of
field practices to permit use of
grazing mainly as a fire prevention
measure. More recently research has
turned to evaluation of herbage
production under varying methods
of silviculture, such as wide spacing
and extra high pruning, and the
effect of such silvicultural practices
on tree growth habits and wood
qua l i t y .

Tlle following guidelines are now
used for grazing l ivestock in depart-
mental plantations:

. Sheep may be grazed between the
pines from the time the trees
reach an average height of 2 m
(hat is, an age of two to three
years depending on site quality).

1 0
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The hydrculic high pruning tools in use
herc werc developed by the Forcsts
Department from horticultual pruning
tmqlements. tCreg Edwaldst

To produce high qualiry rimber in
a widely spaced tree crop it is
essential to prune off the l imbs rn
the  lower  par t  o f  the  t ree  t runk
bel'orc branch size has become
cxcessive. Strict t iming ol the prun-
ing operations is thereforc very
in rpor tan t .

The wood which is laid down on
the pruned section of the bole afrer
pruning wil l be clear ofall knots and
thus of high value. Ir can be used for
joinery and is also highly suitable
for exacting engineering purposes,
since clear timber has higher
strength, due both to the absence of
knots and the higher wood density
which results from the intensive
pruning treatment.

If agro-forestry is to have any
large scale appeal to farmers, it is
essential the tree component of the
system be readily saleable, or
produce a readily saleable item.
While the use of fruit or nut trees
can be visualised under some cir-
cumstances, it is likely that timber
yield will be most important under
West Australian conditions, where a
shortage of locally grown hardwood
timber is forecast for the next 20 to
30 years.

For most sites in Western
Australia where agro-forestry is
likely to be successful, the principal
tree species will be radiata pine, due

The importance to successful tree estab-
lishment of strcng planting stock and
complete control of grcss competitrcn
cannot be over emphasised. tDate Watkins)
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expected to significantly reduce wind
speed, and wind is a major factor
affecting water consumption by
crops and pasture. Decreased evapo-
transpiration would mean improved
crop or pastur€ production.

The benefits of systematic shelter-
belt establishment have been exten-
sively studied in North America and
Europe, and they are widely used rn
the Great Plains of the U.S.A. and
in Russia.

For many years, farmers have
improved the aesthetic appeal of
their homesteads by planting with
trees and the Forests Department
has, for over 70 years, provided
nursery stock at or near cost. In
more recent years, sales depended
largely on farmers' affluence, but
quantities around the 150000 to
200 000 seedlings a year have been
sold.

The Forest Department has estab-
lished over 60 arboreta, cover-
ing a wide area of the south-west
of W.A., to demonstate the most
suitable trees for shade and shelter
p lanr ing,  and wi l l  prov ide advice
on selection of species and estab-
lishment practices.

A major potential use of tree
planting on farmland in Western
Australia is for the amelioration of
salr-affected land, particularly in
catchment areas supplying domestic
or irrigation water.

The major streams of south-
western Australia: the Swan-Avon
system, the Murray and the Black-
wood are brackish or saline, largely
as a result of agricultural clearing.
Other streams in major catchment
areas, such as the Collie and the
Warren, are of marginal quality as
the result of agricultural clearing.
One of the techniques to avoid
increases in salinity has been to
resume farmland. This has occurred
on the Helena and the Collie catch-
ments but the cost of resumptions is
high and there are limits to the use
of this approach. If, however, a

suitable system of integrating fores-
try and agriculture could be found,
such that the agricultural potential
was retained and the trees reduced
the flow of water and salt into the
streams, then a solution that was
economically, socially and politically
more acceptable might be achieved.

Some aspects of water usage by
trees in an agro-forestry situation
are currently being studied by
C.S.LR.O., Public Works and
Forests Department researchers at
Mundaring and in the Wellington
catchment,

Since the increase in streafl sali
nity can be correlated with degree of
clearing in catchments, it would
seem logical that reforestation of
cleared land should reverse the
salinity trends.

For example, it has been recog-
nised that reforestation within the
Collie catchment could partly or
completely restore original salinity
levels. On present knowledge, par-
ticularly if only partial restoration
is the object, it is expected that an
appropriately designed programme
could succeed with considerably less
than 100 per cent reforestation.
Thus it has been variously assessed
that replanting of between 100 and
300 km'1 of the total cleared area
of 640 km'1 in the Collie catchment
could attain a target mean annual
salinity of 400 to 500 mgll. This
compares with the present expecta-
tion that the salinity will stabilise
around 1100 mgll under present
catchment conditions. Such a re-
forestation strategy if selected would
constitute a major programme and
take considerable time (15 to 20
years) to achieve its full effect.

Agro-forestry is a flexible concept
which can be oriented to satisfy the
particular requirements of the
farmer or the forester. lt is a techni-
que of land management which is
uniquely suited to Western Aust-
ralian situations. lf it is used ex-
tensively by farmers it might
contribute usefully to the state's

timber production in an era when
our timber resources may prove
inadequate for our needs, It pro-
mises to stabilise the income of
farming communities, particularly
in the central South-West. It will
improve the fire protection of state
pine plantations and it may possibly
be the means by which river catcir-
ments may be managed to produce a
balanced yield of wood, agricultural
products and potable water. O
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