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About this book

Cotton farmers face particular problems chat may
not be shared by other farmers and propercy
owners. For this reason, the information in this
book has been especially designed to provide cotton
farmets with the basic informarion THEY need 1o
know if they are considering planting trees. Every
effort has been made to focus on issues relevant to
cotton farming areas, with particular reference to
those of Qneensland and New South Wales,

Who should read it?

The advice in this book is based on suggestions by
members of the cotton industry, and by farmers at
field days and through the questions asked by
farming families in Queensland and New South
Wales.

What does it cover?

This book will take you step by step through:

* the many ways trees on [arms can provide

benefits
¢ the how, where and when of planting trees

+ the rypes of species that will grow m your
region
* the results of research into tree species grown in

various locations similar to cotton growing areas

* case studies of what worked or did not work
from farmers’ own experience.

What’s new in this book?

This book includes the most recent research resules
on growing trees for the particular problems of
spray drift and pest control experienced on cotton
farms. The research was undertaken at the Centre
for Pesticide Application and Safery, at the
University of Queensland’s Gawon Campus.

As well, the book incorporates the latest research
advice from CSIRO on windbreaks undertaken
through the National Windbreaks Program funded
by the RIRDC/INWRRDC/FWPRDC Joint
Venture Agroforestry Program (JVAP).

This book extends the broad general advice offered
in the 1997 RIRDC/ENWRRDC/FWPRDC JVAP
publication, Design Principles for Farm Forestry.

It offers in~depth information on all aspects of iree
planting relevant to cotton farms and cotren
farming districts and includes species lists for
different soif types and conditions, with case studies

detailing those species that chrived and those that
failed.

Where can 1 find more
information?

¥ you want more information, at the end of cach
section there are directions to:

* aperson or agency who is an expert in the vopic

or localiry being addressed

¢ further articles or books to read on the topic.

You may.wish to consult the following hooks that provide good, general advice:

Canberra, RIRDC.

Abel, N. Baxter, ]. Campbell, A. Cleugh, H. Fargher, J. Lambeck, R. Prinsley, R. Prosser, M. Reid, R.
Revell, G. Schmidt, C. Stirzaker, R. and Thorbutn, B (1997} Design Principles for Farm Forestry,

Cremer, KW. (Ed} (1990) Trees for Rural Australia, Melbourne, Inkara Press.

Campbell, A. (1991) Planning for Sustainable Farming, Port Melbourne, Lothian,
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Introduction: How do trees fit into

cotton farms?

Modern farms need to run as efficiently as
possible, so any investment should be made with
a clear goal and based on good information.
Planting or retaining trees and other vegetation
can be an investment in the future of your farm.
Trees and vegetation have the capacity to provide
positive benefits for farming, but if they are not
included into an overall property plan, their
benefits may not be optimised.

By preparing an overall tree retention pkan at the
development stage, many of the benefits of the
trees can be maximised, and the need for future
replantimg minimised. Such plans can be
developed with the best advice from land
management consultants or relevant government
agencies.

This hook outlines a number of uses trees could
have on Australian cotton farms. In some cases, a
variety of benefits can come from the same trees,
but in other cases, you will need to use a different
design, layout and management for each different
purpose,

Costs for planting trees are estimated at between
31.00 and $10.00 per plant in the ground and
growing. Such costs indicate that large scale
planting is a sizeable investment.

Retaining existing vegetation such as remnant
bush or regrowth can often be a cost-effective
solution. In some cases such areas may need to be
modified for example, thinning thick regrowth to
make it more effective for drift capture, or
thickening up some bush to make better habitat
for beneficial msects.

Managing areas of trees or bushland can he very
rewarding and it can provide diversity in a
landscape dominated by farming. Such areas can
be good for recreation as well as being functional
for the farm.

This book is designed to heip cotton farmers
decide about and plan ways to include trees and
native bush within modern and future farming
practices.

In planning to make the most of trees on your farm, you need to consider the following points

¢ What are the main roles trees could play on your farm?

*  What design principles are needed to make sure the trees do these jobs well?
» How much will it cost and how can ir fit into existing farm layouts?

*  What can you do to retain native bush and trees that have been planted?

* How much information on management and establishment do you need to make sound
decisions before committing labour, finance and land for tree planting and retention?
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Section One : 2 B9 & e 5
How can trees help cotton farmers?
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Planting trees as windbreaks

An efficient windbreak can reduce open wind speed
by between 25% and 75%. The effects on the down-
wind side can extend to 25 times the height of the
break, and on the side facing the wind, the effects
can extend 1o 5 times the height of the windbreak.

Much of the information

Windbreaks must be designed well
and they have to be well cared for if
they are to be effective.

in this chapter has been

compiled with the belp of Benefits from
Dr Mike Raupach, of
CSIRO Land and Water.

Dr Raupach has been
part of a research team

re-evaluating the

windbreaks

Wind erosion decreases

Effective windbreaks help reduce
wind speed. The lower the wind
speed, the less soil particles are likely
to be blown great distances or to
damage crops by sand blasting.

me-ﬁdness Of windbreaks For cotton growers who have used
) windbreaks, this reduction in wind speed
on Australian _ﬁ"m-" has greacly reduced the loss of young
. seedlings due m sandblasting seed burial
under the National or removal of seedlings by winds.
Windbreaks Program.

Crop yields can be

His team’s research results protected

are soon to be published
and provide some new

approaches to the use and

design of windbreaks.
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Strong or persistent winds can reduce
plant growth. As part of a National
Windbreaks Research Program,
CSIRQO researchers have discovered
that the greatest benefit windbreaks
can provide for crop growth is in
reducing physical damage to plants
at critical growth stages. This means
windbreaks are of greatest value in times of high
winds or when crops are particularly vulnerable to
damage such as leaf rubbing or sandblasting.

Irrigation can bhe more efficient

Windbreaks can reduce evaporation from the crop
canopy, soil surface and from che surface of dams
by slowing wind speed. For farmers, the benefits
could include longer irrigation cycles and less water
wastage. Ocher benefits can include enhanced
growth rates. In some cases, farmers have been able
to obrain che same yield with less water.

Grass-fire danger lessens

Reducing wind speed slows the rate at which a fire
spreads, making the fite easier to conrrol.
Windbreaks can stop a fire at its head, or protect
buildings and other scructures.

Other benefits

Windbreaks can also satisfy secondary purposes.
They can produce timber, or be a source of nectar
for bees. They can provide links berween habitat
areas for wildlife. Windbreaks improve che
landscape and can increase property values. They
can also provide shelter for beneficial insects and
pest controlling birds.

Design factors

Careful design and management is needed for
effective windbreaks. Windbreaks require regular
maintenance and particular attention during the
establishment phase. It is particularly important to
close brezks or gaps in the windbreak, and to
ensure complete foliage cover from che ground up.

In designing a windbreak, the following features
need to be considered:

Density

Windbreaks should have a densiry of berween 40%
and 80%. This means that when looking from the
side of the windbseak you should see 40 to 80%

foliage and 20 to 60% daylight. The actual densiry

is not so important as the evenness of the density
along che windbreak.

Foliage should be roughly the same density from
the ground up. Breaks in the canopy will funnel
wind and destroy the windbreak effect.

A windbreak made up of a number of rows of trees,
with trees spaced according to their fully grown
size, should produce che desirable densiry. Recent
wind tunnel studies undertaken by CSIRO have
shown that densiry has litdle effect on the extent of
downwind sheltering provided by the windbreak.
However, high-density windbreaks (those with up
to 80% foliage density) demonstrared the greatest
reducdon in wind speed.
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Height

The taller the windbreak, che greater che zone of
protection. On level ground, wind speed can be
reduced for a distance of up to 25 times the height
of the windbreak. Significant wind reduction can
be up to 10 times tree height away from the
windbreak on the downwind side.

The nature of the upwind terrain affects the
effectiveness of wind sheltering on the downwind
side. If the wind is coming off pasture or crop, it is
less turbulent; if it is coming off wooded areas, the
wind can be more turbulent.

Length

Windbreaks should be long and continuous. While
the recommended approach is to plant at right
angles to prevailing winds, because winds seldom
blow on exactly the same angle, a longer windbreak
gives a larger area of protection.

short windbreak fong windbreak

protected
zone

protected

zone

Fig 1. Sheltered area downwind Is affected by length
of windbreak.

A suggested minimum length for a windbreak is 20
times the expected height of the trees, which
roughly translates to between 200 and 400 metres.
Doubling the length of a windbreak can increase
the protected area by up to four times. (Fig. 1).

Wind will swirl around each end of a windbreak
leading to increased wind speed in these areas. For
this reason, windbreaks should conrinue out into

adjoining land if possible to protect crops at the
sides of the fields.

W¥indbreaks that run around property boundaries
or at right angles have the potential to create

protected areas from winds of differing direction
and to increase the size of the protected area in
general. (Fig. 2).

protected
N zone N
winds /
NE / TE
winds winds

Flg 2. Windbreaks on more than one direction provide
better protection from varying wind direction.

Gaps

Gaps or breaks in a windbreak are the greatest
threacs to effective wind reduction. Gaps effectively
shorten the windbreak and allow wind ro funnel
through chem at grear speed. Gaps caused by dead
trees or other damage should be refilled.

windbreak

road T

Fig 3. Gaps in windbreaks should be at an angle.

Gaps may be required for gates and tracks. The
effect of these can be minimised in wide windbreaks
by angling the gap at an angle of about 45 degrees
to the prevailing wind direction. Other solutions are
to plant trees outside the main windbreak to block
wind approaching the gap. {Fig. 3).

13
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Orientation

Windbreaks should be aligned at right angles to the
direcrion of the main problem-causing winds. If
problem winds come from several directions, longer
straight belts are needed or the windbreaks need to
be planted around the ficld facing the general

problem wind directions.

Width and Formation

Mulciple row windbreaks are generally more
effective than single row windbreaks. Single row
windbreaks may be useful if space is

very limited. They are most effective

The intended secondar y where the trec species used have
faitly dense foliage right from the
urposes of the Y g
purp f ground (e.g. sheoaks, melaleucas).
windbreak can also aﬂég; However, the disadvantage of single

which species are chosen.
For example, a diverse
range of local native
species is likely to be best
Jor wildlife habitar.

14

row windbreaks is that if one tree

dies a gap is created which reduces
the effect of the whole windbreak.

Multiple row windbreaks are effective
for most farming situations and are
less affected by gaps caused by
missing trees. A variety of tree species
can be used, with a range of sizes,
shapes and foliage. A combination of
different rows can also create a permeable barrier
from ground level up to the height of the tallest trees.

Tall-growing trees provide the greatest shelter.
These may be planted in centre rows with smaller
bushy trees and shrubs on the outside rows. In drier
areas, o or three rows are sufficient. With any
more than this, the inner rows may suffer severely
from competition for moisture.

Another approach sometimes used for wider
maultiple row windbreaks is to plant the trees in a
more scactered pattern racher than in strict rows.
Trees and shrubs of different types are planted
across the area of the windbreak to create an overall
effect of a permeable barrier.

This approach can be beneficial where the
windbreak is intended to provide a wildlife corridor
or habicac also. There is no evidence to suggest that
a particular layout has better wind sheltering
effects, as long as density remains reasonably even.

Windbreak life span
The lifespan of a windbreak depends on the species

planted. Generally the faster a tree grows, the
sharter its life span. If a windbreak is needed
quickly, fast growing species such as acacias can be
planted at a high density with slower growing trees
mixed in amongst them.

Windbreaks will mke time to grow to a size where
they are useful. As the wiudbreak grows, the faster
trees can be thinned out to allow full development
of the canopies of the slower growing trees.

Choice of species

A list of species suitable for windbreaks is given in
later chapters. Before selectiug which species to use,
however, carefully consider which species grow best
in your local area. Select species that will perform
reliably, Gaps that are caused by the loss of trees
reduce the effectiveness of the windbreak.

Establishment and maintenance

In establishing a windbreak, do everything possible
w achieve uniformity of growth, Prepare the site
properly and fence the area for permanent
protection if stock are likely to be a problem.
Plant the seedlings when conditions for survival
and development are most favourable, (See Section
Two How to Fstablish and take Care of Trees on
Cotton Farms, for more information on tree
establishment).

Plant wll trees four to six metres apart, and shorter
species two to three metres apart. Encourage good

growth by controlling weeds and grass around trees
and applying fertiliser as needed. Slashing berween
rows can help to reduce fire risk.

Trees in adjacent rows should be planted in a
staggered pattern to the prevailing wind direction

As the windbreak develops, inspect individual trees
carefully. Replace dead trees, and any that have
unacceptable growth patterns. For shorter trees,
such as acacias, that are likely to have a limited life,
plant replacements in time for them to become
effective before the original tree dies.

Farmers need to be aware thar trees in windbreaks
will compete with nearby crops, which may cause
reduced crop yields. The level may vary with the
types of trees and other circumstances, but this
competition will need ro be controlled.
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Controlling root competition will require heavy machinery. Do not rip closer to
Competition berween windbreaks and crops can dhe trees than ewo metres. The cost of deep ripping
should be weighed up against any crop production

be minimised. The best use of the less productive
benefits.

land close to trees is for tracks, machinery
parking or some other use. If this is not practical,
the windbreak could be root pruned every two to
three years,

Deep ripping will break off large feeder roots that
spread into cropland, this should therefore stop
competirion. Breaking large roots however opens
wounds for disease to infect che trees and roots of
some species (such as brigalow} will sucker [rom the
severed root section.

Root pruning should be starred two or three years
after planting. Ripping depends on the nature of
the roats, but deeper ripping (to a depth of 80cms)

Trees and shrubs should be laid out at random, but each type should be spaced according to
their eventual height and size. Tall trees {4-5 metres apart}, Medium trees (3-5 metres apart)
Small trees (2-3 metres apart).

Fig 4. Possible layoul of windbreak inciuding a mixture of trees and shrubs at sultable spacings.

You may wish to consult the following book that provides good, general advice:

Abel. N, Baxter, J. Campbell, A. Cleugh, H. Fargher, ]. Lambeck, R. Prinsley, R. Prosser, M. Reid, R.

Revell, G. Schmidt, C. Stirzaker R. and Therburn, B (1997) Design Principles for Farm Forestry
Canberra, RIRDC.
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Planting trees for spray drift

buffers

Tree planting can make a significant contribution
to reducing the drift from agricultural chemical

spray operations, but trees can never

To reduce the adverse

impact of agrochemical

be a substitute for best pracrice in
spray application.

This chapter outlines a number of
roles that wee buffers can play in the

spray operations, b uﬂ‘ ers safe use of agrochemicals, but it is

should be used in
accordance with best

practice guidelines.
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important to note that the benefits
of trees are no replacement for using
clean, efficient equipment and
taking great care in application.
Some agricultural chemicals have
the potential to cause damage to
neighbouring crops, watercourses
and neighbouring residents if they are not used
correctly.

Trees in non target areas

Trials conducted by University of Queensland
rescarchers have shown that planted buffers
reduce the levels of airborne sprays drifting into
non target areas {Spillman & Woods, 1989).

The effectiveness of this filtering is very
dependent on how well the trees and shrubs are
laid out. Unbroken single rows of sheoak trees
were shown to reduce drift by 50% and wider
buffers when properly designed can reduce drift
by up to 90%. Tree buffers can act as a ‘safery
barrier’ in the case of accidents, though these
should never happen.

Buffers can be used in twa key locations:

* close to where spraying is happening, or

Class Size

* close to places particularly in need of
protection,

Buffers close to spraying should be located on the
edges of fields. Buffers to protect houses, non-target
crops and watercourses or wildlife habirats should
be planted quite near to these areas.

Trees as wind shelter for
crops

Drift buffers are designed for a specific purpose and
their placement and management should be
primarily for drift capture. Other roles such as wind
shelter should only be a side benefit. These buffers
may also be suitable refuges for beneficial insects
and pest controlling birds. (See also the section on
Trees as windbreaks on cotton farms).

The effect of application method on spray drift

The most common method of applying pesticides
involves mixing the active constituent (at the
correct concentration for a particular purpose) in a
body of liquid and breaking it up into a large

number of small droplets.

Droplets used in spraying are small! (Table 1).
Applicators often refer to droplets of 10, 100, or
500 microns, quantities that are invisible to the
naked eye. A micron is equivalent to 1/1000 of a
millimetre (mm) and thus a 500 micron droplet is
half a millimetre (0.5 mm) in diameter. As an
example, the full stop at the end of chis sentence is
approximately 400 microns in diameter.

400 microns is considered a large droplet in spray
application rechnology.

Uses

Fog
Small droplets
Medium droplets

Large droples

<15 microns Insecticides
<150 microns

150 to 250 microns

Insecticides & Fungicides
Insecticides & Fungicides

> 250 microns Herbicides

Table 1. Droplet size classes
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Spray equipment can be selected or adjusted to
produce droplets within a desired size range which
is best suited to particular uses. The previous table
{Table 1) shows the normal parameters for ‘small’
o ‘large’ droplets and indicates the size to use
relationship for best results.

The influence of size on a droplet’s physical
behaviour can significandy affect the efficiency with
which a target is reached by a chemical spray and
also the potendal for spray drift.

Small droplets have the highest risk of spray drifr.
Under normal spray conditions, large droplets will
only move sideways a short disrance wich the

prevailing wind before falling to earth.

When spraying cotton, good coverage of plant
leaves and terminals must be obrained to create the
potential for insects to absorb a lethal dose of
insecticide. Traditionally in che Auseralian cotton
industry, this has been achieved by generating small
droplets and using local {or mechanically induced)
turbulence to distribute the spray droplets in and
around a canopy.

By reducing droplet size, large numbers of droplers
can be created out of low volumes of material and
the coverage levels (droplet numbers) on the
canopy increased.

When insecticides are applied using agricultural
aircrafr, oil based ULV formularions are ofien used
which help prevent the evaporation of small
droples. This is an efficient method of pesticide
delivery, however, the selection of small droplets
can increase the drift potental of this type of spray
application.

To help reduce spray drift, large droplets (say 250
microns plus) can be applied and spray volumes
increased accordingly. Even so, evaporation and the
inability of most nozzles to totally eliminate the
production of fine droplets meaus that some short
range downwind drift can be expecred from most
types of spray application.

Large droplets, because of their greater mass and
fall speed, tend to land on herizonral surfaces such
as the ground or broadleaf weeds. In contrast,
applicadon to vertical surfaces or the underside of
leaves is usually achieved using small droplets that
are influenced by horizontal air movernent and
turbulence,

How trees catch spray drift

The aim of a tree buffer is to use the narural

surfaces (including leaves, stems, flowers and seeds)

of the tree/shrub to carch the droplers as they mave

in the air and pass through che vegeration.

As air approaches an object such as a stem or

branch it is forced to go around the object. Very
small droplets tend to follow the air around the

object and pass straight on
without impacting. Larger
droplets have greater mass and
take a longer time to change
direction in an accelerating
airstreamn and therefore tend to
impact more readily on a target.

The smaller the catching surface
is, then the greater the chance of
intercepting smaller droplets.
Consequently, trees and shrubs
that have small needle-like leaves
or stems are more efficient at
removing small dtoplets from the
air than broad relatively smooth
eucalyptus leaves.

Large leaves that are covered in
small hairs can also be very
efficient at removing droplets.
Mosr natural surfaces are not

smooth. Many plants may have a

In choosing plants for
buffers, trees and shrubs
that present 4 small
profile to the moving
droplers are the most
successful at carching
droplets. Trees such as the
Sheoaks (Casuarinas)
that have needle-like
Joliage, and numerous
small branches are
particularly suitable for
drift capture.

complex rough surface comprising of small
protruding spikes or hairs and leaf veins.

All these factors help to increase the efficiency of

the plant in catching droplets. The movement of
the leaves caused by the flow of air around
shrubs and trees can also increase the catch

efficiency.

Designing drift buffers

Tree buffers intercept spray drift:

* from the side by horizontal filtering of spray
being blown through cthe buffer, as wall as

* from the top through the spray being deposited

downwards onto the rough vegetated surface.

The design of tree buffers varies depending on

which of these processes is most relevant to the

local siruation.
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Fig 5. Wind flow charactleristics in relation to density of windbreaks.

A narrow open belt of trees provides the greatest
drift capture through horizontal filtering. The belt
should be rall and the trees of a range of foliage

fypes.

Top-down filtering can be maximised by using
wide belts of vegetation {minimum 300 metres
wide) including grass, shrubs, trees or non sensitive
crops. These belts should have a high levef of
aerodynamic roughness, which means that the top
of the canopy should be variable in height and
density. Buffers such as these are often
recommended in situations where rural activiry
meets populated areas.

Often, such areas occur naturally, for example,
where native woodland areas, pasture areas or
cropland border towns. Including chese areas in a
spray drift management program may be simply a
matter of identifying them and ensuring they are
maintained as natural or open space for the
purpose of drift capture. These areas may also be
valuable as a haven for beneficial insects and birds
that may rednce the need for some pesticide
applications.

The advice in the remainder of this chapter is
devoted to buffers that are designed to captute
horizontal drift. These may be made up of planted
or retained trees.

Designing buffers to capture
horizontal drift

The following need to be considered when laying
out drift buffers on the farm.

Buffer Density

The density of a tree buffer has a big effect on how
well it filters air. The denser che buffer the more
likely it is chart drift will simply be deflected over it
rather than pass through it. This has che result chac
a drift cloud may be lifted higher and become more
turbulent after passing the buffer

Buffers should be dense enough to fileer aie, but
paraus enough to zllow ait to pass though them.
Droplets can be carried through a less dense buffer
and this increases the chance of capture wichin the
structure. Present knowledge suggests that the ideal
density for a drift buffer is berween 309 and 50%
and that the belt is consistent in vegetation widch
and height. A suitable buffer should ideally consist
of more than one row of vegerarion. {Fig. 5).

When planting trees for a drift buffer, the layout
for a preferred density planting would include rows
of trees spaced about five to six metres apart with
trees in rows about five metres apart. As the rrees
grow some thinning may be needed to reach the

Points to consider

Tree buffers are effective at catching spray drift, and as a result may be damaged or killed when
herbicides or defoliants drift chrough them. Although species vary in their tolerance of chemicals,

no plant is totally resistant. For this reason, buffers that are established to protect towns, dwellings
and wildlife habitat from insecricide drift should not be exposed to herbicide drift.
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The closer a vegetativa buffer Is to the release point, the greater the proportion of spray that can be
intercepted. For example, a vegetative buffer at position A would intercapt a greater proportion of the spray
cloud than a buffer at position B. The concentration through the spray cloud Is not constant and usually
tends to be greatest near ground level. A buffer at position B could still be expected to intercept a

reasonable proportion of the airborne droplets.

wind .

point of =
release ¢<

F—crop——a

direction —

Fiy 6. Spray capiure in refation to distance between buffer and spray release point.

desired density. A desirable widch would include
five rows of trees spaced five metres apart, though
narrower buffers can still provide some benelits
provide their density is becween 30-50%.

Buffer height

The taller a buffer is (and the closer it is to the
sprayed field), che betrer it will be at catching spray
drift. You may need to take into account factors
such as powerlines, field layout, or aerial spray
plane parhs, when deciding where best to plant
your buffer, and when considering the fully-grown
height of your buffer.

The minimum height of a tree buffer is related to
how dense it is. The more dense the buffer the
taller it should be. As a general rule, buffers should
be 2 mintmum height of 1.5 times the height of
spray release. For example, if a buffer can be
established with a density of around 509, then the
height should not be less than about one and a half
times the height of spray release. Where the bulfer
is more dense then che height should rise to twice
the height of spray release. The height of a buffer
will be determined by the types of plants used so
that if a specific height is desired, consult nursery
staff for advice on species selection.

Buffer length

Planted buffers should be long enough to enable
the movement of spray to be intercepred. Allow for
the fact that wind direction often may not be
perpendicular to the buffer, but may blow at some
angle to che barrier. If the buffer distance is only as
wide as the area sprayed and the wind is offset,
some spray can drift around z buffer as shown

below. This problem may be overcome by planting
on two sides of the field, or by planting exrra long
bufers on the main downwind side of the field.

Buffer Width

The width of a trec bufler has a big effect on the
density. If a buffer is too wide, it is likely chat air
will be deflected, too narrow and it may not be
effective as a filter. If a planted buffer is to be
established, it should be around 20 metres wide.

point of release
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Fig 7. Refationship of drift to wind direction from a
sprayed field.

Distance from spray release

When a spray is released in the atmosphere, graviry
and wind influence the movement of droplets. The
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larger the droplet the sooner it falls to earth. The
wind can lift smaller droplets w significant heighes
from the point of release. These wind-borne droplets
may travel a considerable distance before eventually
coming to earth. For this reason, planting a buffer

close to non-targer areas will allow greater protection.

Selecting plants for drift
buffers

Selecting the most effective species for drift buffers
is important because the physical characteristics of
leaves and branches can have a big influence on
droplet capture.

Ideally, drift buffers have a variecy of plancs in them
with different leaf shapes, growth habits and
heights. The buffer should be

Information on the effects
of various kinds of
herbicide sprays on native
or planted trees is best
sourced from the product

manufacturer. In some

uniformly dense from the ground
up, which is best achieved by using
a variery of plants. The most
effective trees for drift capture are
those with narrow leaves, and
especially chose wich eylindrical
leaves (like sheoaks). This is because
they do not deflect wind as much
and small particles tend to drift into
them rather than flowing past. This
type of plant should make up 30 to

cases tbe:y will be able to 60% of the trees in the buffer.
supp{y in_ﬁrmation ﬁ'om Other species which would be

) suitable for drift buffers would
trials or reports ﬁ om include fine leafed eucalypts such as
other growers. green mallee (Eucalyptus viridus) or

swamp mallew (Encalypius

spathulasa), long lived wattles such
as myall (Acacia pendula), doolan (Acacia salicina),
and tea trees (Melalencas).

Tree species planted in a buffer zone should be
carefully selected to complement each other, so as
to create a network of foliage with low density from

ground level upwards. Plznts should be mixed randomly

for maximurn variadon in canopy and height,

Tree susceptibility to spray drift

The potential for drift into native timbered areas or
planted buffers must be given careful consideration
m planning a hetbicide application. The relative
meriws of aerial application versus ground rig must

be weighed up. Chemicals such as 2,4-D ester

should not be used where alternatives are available,
Most importantly, landholders and applicators must
be totally aware of the prevailing weather
conditions and its [ikely effect on the job. There has
been very little information written on the subject,
especially in regard to local native trees on
Australian cotton farms, In 1993 the Queensland
Department of Primary Industries reported on field
observations by farmers and advisers.

This information is outlined below.

¢ Darnage seems 1o be seasonally influenced, with
greater damage apparent when trees are in
vigorous growth. During fruiting or flowering,
herbicides appear to have less effect.

» Desiccant products such as Sprayseed® produce
leaf spotting from drift but translocation of
herbicide is limited. These products may cause
significant damage but because the herbicide is
not translocated, the damage could be
considered similar to fire or other physical damage.
It is generally felt char if a plant can survive low
intensity fire it will survive desiccant drift.

* Glyphosate (eicher alone or mixed with dicamba
or 2,4-D ester) has caused damage to trees.

*  2,4-D ester is particularly notorious for
producing vaponr drift from sprayed leaf or soil
sutfaces as it can be volatile for some time after
application, especially wich damp soil and hot
windy conditions. Ally® is another dryland
broad acre product with tree damaging abilicy.

*  Sheoaks and belah (Casuarina) appear to be some
of the most susceptible species to more
commonly used herbicides. Other species with
high susceptibility include wilga (Gedfera
parviflora), brigalow (Acacia barpapiyila), leopard
wood (Flindersia maculoia) and many broad leaf
trees and shrubs. Kurrajong (Brachychiton
popuinens) appears to be slightly affected by
glyphosate drift, but very suscepdble to 2,4-D
alone or in mixtures. Most eucalypes will suffer
transient burning or defoliacion from glyphosate
but recover readily in the absence of other stresses.

Limitations of trees as spray drift butfers

Trees can be successfully used to rednce the drift
from pesticide application but there are some
limitations.

» Tree buffers should not be considered as the

primary method of drift control where
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agricultural land use adjoins urban or residential
land. However, they can reduce the potential
for conflict between residential and agriculrural
land vses and improve the qualicy of the
envirenment by reducing spray drift across
boundaries.

¢ Tree buffers are not designed to (nor can they)
remove 100% of a spray drift load reaching
their upwind side.

¢+ Planting a buffer does not guarantee that
droplets cannot move through, across or around
the structure.

* Tiee buffers can be damaged or killed by spray
drifr, they do not have a role in normal drifr
minimisation, and they are only really effective
for accident situations.

*  Buffers need to be maintained for maximum effect
eg trees pruned and/or replaced when necessary.

*  Trees take time to grow and establish as an
effective buffer. They only provide benefir in
the medium to long term,

* Trees and foliage will not significantly reduce
odour movement

How do drift buffers differ
from windbreaks?

Drift buffers are designed much like windbreaks in
their structute except that buffers are more open
{less dense) and conrain specialised species wich
better filtering capacity. Drift buffers and
windbreaks may need to be located in different

Further Information

J. Rickman, . Hughes and G. Salmond (Editors.) (1993) Pesticide Application Guidelines, DPY
proceedings of a workshop at Goondiwindi 5/8/93.

England.

Garron College.

places, and drift buffers are generally wider.
Windbreaks are generally planted perpendicular to
prevailing winds, whilst drift buffers are planted
close to spray release areas or

protected areas such as houses or

watercolrses. In many ways drift
buffers and windbreaks are very
similar in structure, but cheir greatest

It is up to the property

difference is in where they are placed ~ HANAZET to determine

in the property layour.

Drift buffers need to be less dense
than windbreaks and there also
needs to be variacion in the species
mixture. Fine leafed high surface
area plants should be favoured for
drift buffers. Essentially, a drift
buffer is needed downwind of sprayed areas or near

to areas which need to be protected from spray drift.

Windbreaks on the other hand are best on the
upwind side of crops they are intended to protect.
In some instances it may happen that both of these
functions could be provided by the same trees,
particularly if they are planted as rows chrough
cotron fields.

The ideal property layout for drift capture and
wind shelter wonld have belts of trees on all
boundaries and in rows perpendicular to prevailing
winds about 100 m apart across the property.

This is not always practiczl and could be very
costly in terms of land and maintenance.

Department of Natural Resources, Queensland, (August 1997) Planning Guidelines, Separating
Agricultural and Residential Land Uses, DNRQ 97088.

Finch, §.J. (1988) Field windbreaks: design criteria, in Brandle, J.R. Hinrz, D.L. and Stutrock, J.W.
(Editors), Windbreak technology, Elsevier, Netherlands.

Matchews, G.A. (1992) Pesticide application methods, 2nd edition, Longman Scientific and Technical,

Spillman, J. and Woods, N. (1989) Interim report on the development and use of bivlogical buffer zones for
spray drift management in cotton production. C-PAS internal report QAC2L, University of Queensland,

mandgement strategy

and long-term needs.

what is the best spray

depending on immediate
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Using trees in salinity

management

Salinity is a potentially serious problem for cotton
farmers, especially those who irrigate. Salinadion of
soil is a process which occurs as a result of a rising
watertable bringing salt laden water to the surface
where it evaporates and leaves raised levels of salt in
the topsoil layers.

In many instances, increasing occurrence of soil
saliniry is linked to broadscale clearing of land
within catchments. If land is being developed for
corron farming, saliniry hazard should be
considered as part of the planning process.

Saliniry research agencies can

provide informarion of potential

Plants used must be able  1isk from saliniry on a range of land
types. If the risk can be identified,

to handle the level Of then planning for saliniry avoidance

salinity alrmdy existing through reduced or strategic

as well as the

waterlogging which may

be periodic or permanent.

clearing is desirable.

The most impertant activiry when
dealing with a developing saliniry or
waterlogging problem is to identify
the source of water and try to
control it.

This may be reasonably simple if it can be tracked
to a leaky dam or irrigation channel, or it can be
very complex if the watertable is rising because of
catchment changes such as overclearing,

Identifying the problem

Saliniry problems in flood plains or flar lands
usually come abour after a period of high water
tables. If a water table remains within 1.3 metres
of the surface it can evaporate leaving saline
deposits on the soil. The first symptom of a
developing saline problem can be wet patches or
areas where crop yields are depressed.

Trees can be useful in controlling small outbreaks
of saliniry because they have the capaciry to use soil
water throughout che year

In these stiuations, the main function of the trees is
o temove soil water by taking it up through the
roots, and releasing it through transpiration.

Naturally the more leaves the trees have the greater
the chance of high water use, fast growing and
vigorous plants are therefore the most useful for
salinity management, The rate at which trees
transpire is alfected by stress levels, the more
stressed a plant is the less it will transpire. Trees
which are unsnited 1o a site become stressed and are
often therefore useless for controlling saliniry.

Placement of the trees in relation to the cause of a
saliniry problem is critical to their effectiveness.
Saliniry problems will reqnire an integrared
approach. This may involve several landholders
working together as well as the use of expert help
from salinity researchers and advisers.

Careful planning is the key to cost-effective
treatment of saliniry. Clearly, prevention is berter
than cure. If saliniry problems can be identified
early, chere is 2 much greater chance of control.

If the cause is not easily identified or fixed, then
planting trees at ot near the affected area may help
to lower the watertable.

Deciding where to plant

On sites where salinity and watetlogging are slight
to moderate, plant trees, pasture or other
permanent vegetation across the whole affected
area. Planting may be in the form of belcs of trees
with sheltered areas berween, wide spaced trees with
pasture amongst them or forestry-style woodlot
plantings. Careful selection of suitable species, site
preparation and establishment techniques will be
required.

On sites with a combination of severe salting and
waterlogging, planting may initially have to be
concentrated around the fringes of the affected
area. Once the trees are successfully established,
they will contribute to local lowering of the
watertable around the root zone. Once this occurs,
planting can be extended to previously severely
affected areas. Using drainage works may speed this
process.

I the sonrce of the waterlogging or salinicy
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problem can be identified, such as a leaky channel
or dam, planting between the source of water and
the wet crop land is desirable. If planted correctly,
trees will help to intercept water as it moves
laterally in the soil.

If areas of cleared land or large recharge areas ean
be idencified as the cause, belts of trees across che
landscape between these areas and cotron fields will
be beneficial. This may be doue in combinarion
with perennial pasture or legume crops.

Timing of planting

An ideal planting time is in early spring or eaxly
autumn when condirions are mild. On sites
without waterlogging, planting is probably best
done once rainfall has provided sufficient soil
moisture and follow-up rainfall is expecred.
Warering in, essential at planting, may allow earlier
planting on drier sites.

When planting on waterlogged sites, avoid the
wettest part of the year to reduce the risk of early
deaths through waterlogging before root systems are
established.

On severely salv-affected sites, there may be some
benefit in planting after a period of high rainfall
has flushed some salt from the soil surface and
upper soil profile. The lowering of salt levels in che
topsoil will allow for easier plant establishment but,
it is important to use plants which can tolerate the
high salt levels which could return to the site,

Plant density

Trees should be planted at a densicy that allows
each tree wo produce a good canopy and an
extensive root system. The intention is to grow
trees that have large areas of leaf and which are not
competing for light or nutrients, cicher of which
will reduce vigour. Access for follow-up
management such as slashing, should be considered
when planning the planting layout.

Wider-spaced trees develop a higher leaf area and
their root systems can access larger soil volumes,
leading to highet water use per hectare planted.
Moderately saline sites may be suitable for wider
spacings combined with the establishment of salt-
wlerant pastures such as lucerne or Rhodes grass.

Dense planting will be most effective in using soil
water, reducing seepage and lowering the
watertable. For dense planting, row spacing of four
to five metres is suitable.

‘Trees can be planted at two to three metres along
the rows, maximising early water use and shading.
Eatly shading reduces evaporation from the soil
sniface, thereby slowing the accumulation of salt on
the soil surface. Progressive thinning should be
done over the first five years to an

average spacing of around five

metres (400 trees per hectare). This
will maximise the growth rate which ~ On .s‘everely salt—aﬁécted

is important for a high rate of warer .
sites, there may be some

l1se.

benefit in planting after
Ground cover a period of high rainfall
When planting near saline areas, basﬂusbed some salt
some form of ground cover
vegetation should also be ﬁom the soil smface and
encouraged. A perennial ground ]
cover will reduce soil erosion by upper SOZIP roﬁle°

raindrop impact and wind and will
assist water use by trees.

Ideally, the ground cover is sown dnring site
preparation and before tree-planting takes place.
The whole site can be chisel-ploughed and sown
with a mixrure of salt tolerant plants such as
Rhodes grass and lucerne, Mulching at che time of

site preparation will have a similar, protective effect.

Grazing control

Controlling access of grazing animals is critical on
saline sites. Fencing will be necessary to prevent
browsing damage and maintain ground cover.
Fencing costs may be reduced by integrating
planting with existing fencing layouts. Fencing will
allow controlled grazing when the trees are rall
enough, afrer about three to five years.

Some insect control may be required while che trees
are young. Defoliation by insects on saline sites can
be severe and may kill trees if left unchecked.

Species selection

Seek local, expert advice when selecting trees and
planting designs to deal with a salinity problem.




GROWING TREES ON COTTON FARMS

The Department of Natural Resources in
Queensland and the Department of Land and
Water Conservation in NSW have salinicy
researchers who can help in this regard.

Tree species recommended for
planting on saline discharge sites are

Planting mixed species

(encalypts with wattles

described in the species selection
chapter. The plant’s ability to tolerate
waterlogging and the influence of
soil cype should be considered.

andp p erbarks) reduces The potential of trees to have more
the risk Ofbtg}] damage than one use can be an imporrant
factor in species selection. As well,
levels due to pests or planting mixed species (eucalypts
. with wattles and paperbarks)
disease. pey

reduces the risk of high damage

levels due to pests or disease. Multi-
purpose uses of the trees can include timber, wind
shelter, nitrogen fixing and fodder, for example.

A valuable guide for tree species selection is a
recently released Queensland Department of
Primary Industries { QDPI) publication, Trees for
the rehabiliation of saline sites in south-east

Queensland

Site preparation techniques

Soil improvement

Tree establishment on clay soils with poor soil
drainage, waterlogging, or a high soil pH will
benefit from the addition of gypsum (and organic
fertiliser), incorporated before planting, Gypsum
improves soil structure and permeability, root
penetration, leaching of salts and is particularly
useful on sites with hardpan clay subsoils and
cracking clay soils. Advice for a suireble 2pplication
rate can be obined from crop consultants.

Site drainage

Sub-surface or surface drains help to reduce
waterlogging and to allow rainfall to flush salt from
the affected area. Drainage works may assist tree
establishment on saline areas and are likely to be
beneficial for site rehabilitation.

Mounding

Mounding helps tree survival and early tree growth on
most saline and/or warerlogped sites. Mounding
provides improved drainage for the plants and may
reduce surface salinity levels through associated leaching
{the downward movement of sales in warer). Mounding
is particularly uscful on very waretlogged areas.

Benefits of mounding to tree root establishment
include:

» reducing initial salt concentration around roots
through leaching

* improving drainage
* reducing the rise of salt o che surface
*  improving soil tilth

* achieving further improved results when
combined with hay or other mulches.

Mound design

Larger mounds are generally more successful than
smaller mounds. M-shaped or flat-topped mounds
are better than peaked mounds (Fig. 8). Monnds
around half a metre high and at least one metre
wide are ideal. However, even mounds as small as
150 mm tall may be abie 1o

improve survival, particularly if they are used in
conjunction with mulech to reduce capillary action
resulting from evaporation.

Fig 8. 'M’ Shaped mound profile.




SECTION ONE: HOW CAN TREES HELP COTTON FARMERS?

plant tree just off centre to
minimise salt accumulation at the roots

Fig 9. Tree placemeant in relation to mound profile and muich.

Maximum benefits in soil drainage and leaching
can be achieved by ensuring that the top of che
mound is flattened at planting. The effects of salt
accumulation due to evaporation from the peak can
be minimised by the use of mulch, by making the
mounds very broad and by planting the trees
slightly to the side of the mound. (Fig, 9).
M-shaped mounds may serve to decrease capillary
rise due to evaporation, but are more difficult to
construct than flat-topped mounds.

Mounds can be successfully constructed as a
continuous line with two passes of a disc plough
and then flattened. Often mounding over a rip line
provides a good mound profile.

Mounds may become wet from the water table
below or from water collecting in che furrows, To
avoid water collection (and associated salt
accumulation as the water evaporates) in the
furrows, the mounds should be constructed as wide
and as high as possible and designed to surface
drain, preferably into grassed waterways. On very
saline sites, large single mounds up to one metre
high may be nceded.

Constructing mounds well ahead of planting allows
the soil to settle, reducing che air content and
therefore improving plant survival.

Early construction also allows time for some
leaching of salts, prior to planting. Early weed
control or mulching can also be done when
mounds are constructed some time before planting,

Mounds direct water, potentially creating an erosion
problem. Continuous mounds will channel and
divert run-off water. The top of the niound should be
flaened and che gradient should not exceed 1%,

Thought should be given to maximising drainage
of surface water from the site. Interception banks
may be used in association with mounding to avoid
excess surface flow on the mounded area.

Weed control

Competition from weeds may severely reduce early
tree growth and some form of pre-planting weed
control may be necessary. An applicadon of a
knockdown herbicide (such as glyphosphate) may
be desirable after the mounds have been
constructed.

Restdual herbicides should be avoided before
planting, but can be useful after planting,

Tree establishment techniques

Where possible, planting should be undertaken
when there is sufficient moisture in the soil, or
when rainfall is expected.

Fertilisers should not be used on waterlogged sites
as this may kill the seedlings.

Mulching reduces evaporation and so reduces the
rise of water (and associated salts} to the surface.
This maintains better soil moisture around the
plant and also provides some weed control.

Suitable mulch materials include cotron trash,
wood chips, hay, sand and biodegradable plastic
film. Organic mulch provides the additional, long-
term benefic of improving soil structure. Ideally,
mulch should be applied over an area of 80 ¢m to
one metre diameter.
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Trees should be watered in well at the time of Plastic wree guards can improve survival and early
planting. Repeated watering may conttibute to growth of young trees on saline sites. This may only
leaching sale from the root zone. be cost-effective if required for additional reasons,

such as protecdon from grazing by wildlife.

Further Information

QDFI (1998) Trees for the rebabilitation of saline sites in SE Qld, QDPI Brisbane.

Abel, N. Baxter, J. Campbell, A. Cleugh, H. Fargher, J. Lambeck, R. Prinsley, R. Prosser, M. Reid,R.
Revell, G. Schmidt, C. Stirzaker, R. and Thorburn, P. (1997) Design Principles for Farm Forestry,
Canberra, RIRDC.
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Planting trees to stabilise creek

banks

In patural systems, vegetation plays an important
role in slowing the rate of change in stream
condition. Trees, shrubs, grasses and sedges cover
the banks and function to protect it from slumping
and scouring erosion.

Because of the range of environments present along
the banks of a watercourse, a wider range of plants
can be found there than in surrounding areas. This
makes it quite an important area for wildlife
conservation,

In larger watercourses and perennial strearns, trees
may be important in bank stability and crosion
control, especially during floods. These roles
include providing barriers to the erosion caused by
flows of water, reducing the incidence of bank
slumping with stroug rooting and helping o
confine flows to the centre of the channel,

Where trees {typically willows) escablish chemselves
in the channel, flow is constricted which can lead
to localised intensive erosion.

Revegetation in stream bank sitnations should tey to
include a wide range of plants including a large
proportion of native rushes like Matx rush (Zomandra),
native vetiver (Vetiveria filipes), common reed
(Phragmites), some shrubs like botclebrushes
(Callisternon) and a few trees like sheoaks (Casuaring)
and rivergums (Eucalyptus camaldulensis). (Fig. 10).

A number of specialised plants assist streambank
stability. These plants have flexible branches and
foliage, fibrous root systems and an abiliry to
wichstand water logging.

When planting on riverbanks, staged planting up
the bank is the best approach. Put plants that have
low resistance to flow and good ground covering
ability close to the normal flow levels. Plant larger,
more deeply rooted plants further up the bank.
Then, as water levels rise, plants at the bottom of
the bank can protect and hold the surface soil, and
maintain channel integrity. As water levels rise
higher, the larger plants are needed to direct flows
into the centre of the channel and to hold steep
bank soil which can slump as flood waters recede.

>l
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Fig 10. Vegetation placemaent in relation to bank position.

Ideally trees and orher vegeration should be
retained on stream banks and for an additional 10
to 20 m from the high bank. Encouraging good
grass cover in this arca will act to filter silt aud

nuurients from flowing into the stream during
floods.

Planting on creek and river
banks

Creek banks are some of the most difficult areas for
successful establishment of plants. Weeds are more
competitive; soils may be low in nutrients
{particularly if planting near or on slumped or
scoured out areas); sites are prone te extreme
conditions such as floods and erosive flows; and
grazing or damaging stock and wildlife are more
likely to be present.

Planting trees and shrubs as seedlings will require
good weed control for at least twelve monihs, chis
may best be achieved by the use of heavy mulches.
They may also need 1o be fertilised with about 100
grams of a good slow release fertiliser to give them a
start. (Fertilisers should be used with discretion in
watercolirse areas, high application rates may
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encourage algal growth or some other form of
aquatic pollution.} Fertilisers should always be
buried just under the soil surface on creek banks to

minimise washing onte the stream.

Sives should be prepared individually and on
sloping banks a flat spot may need to be cut with a

marcock to create a good planring site.

Sedges and rushes may be transplanted into a
degraded area ftom nearby areas. This should be
done when the soil is moist and plants are actively
growing. Hand digging tussocks and pruning off

about half of the top growth will allow the plants to
survive the shock of transplant more readily.

Planting layours need o be carefully designed so
that planting does not cause erosion or stability
problems. In NSW the Rivercare program provides
specialised advice on stream revegeration projects
and can help in developing overall plans for stream
management in a local area.

In Queensland, no such service presendy exists, but
advice should be sought from Department of
Natural Resources advisers if available.

Points to Consider

Removal or damage to trees or planting trees on the banks of watercourses may be restricted by

state laws. A permit or other permission may be required before underraking such works.

Please check with relevant government departments.
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Growing trees for timber

Farm forestry in cotton growing areas is unlikely
ever to deliver large returns. Most cotton growing
areas are low in rainfall, have nnsuitable soil ypes
and are not close enough to markets for
conventional forestry enterprises. However, some
small commercial returns are possible on cotton
farms, and by consideting farm forestry as part of a
larger property management program, timber can
become another benefit from planting trees.

Some commercial or potentially commercial species
could be planted into windbreaks, drift buffers,
wildlife habitats, salinity management or just
landscaping. Planting designs can allow for extra
rows of trees, or can be planted more thickly with
timber trees that can be removed as the planting
ages.

Planting for timber production is a leng-term
investent. Tree crops vary in age to harvest from
25 to 80 years. There ate some trees thar are
promoted for harvest in much shorter periods, but
generally, the faster a tree grows, the softer and less
durable the wood is likely to be. There are
opportunities being promoted for timbesr
production in short time frames and with high
returns. Some of these programs may sound highly
attractive, but as with any investment, they should
be well researched before any funds are spent.

Planning your plantation

Careful planning and discussion are required to
ensure that plantation forestry is appropriate for
your land and a good investment in your area. This
section offers broad general principles to consider
when deciding whether to plant trees for timber, as
well as some specific advice on the possibilities for
timber production on cotton farms.

Investigating products

Forestry plantations can be established with many
products in mind. Each product will need some
specialised management if a successful result is
required and often only certain cypes of trees will
be suitable to grow. Plantations for firewood, for
instance, will be differencly managed from those for
sawlogs or pole crops.

Becanse of the long-term nature of timber crops,
the profitability of the investment is hard to
predict. In some cases specialised processing is
reqnired for timber products. However, the viabiliry
of producing specialised wood prodncts depends on
having a sufficient quantity of wood prodncts 1o
support a processor. If the quantiry is insufficient,
the operation would be non-viable. Despite this,
demand, as wel! as economic returns, should rise as
timber sources decline.

Finding markets

The profitabilicy of any production system depends
on good market research. This is especially true for
forestry because not only are there
factors such as prodnet qualicy,

quantity, and uses, there is the
complication of trying to predict
market forces when the trees are
ready for harvest, which may be
more than twency years away.

Timber growers removed ftom
existing or conventional forestry
matkets may be need to consider producing
unconventional products such as low volnme, high
qualiry produces for furniture markets, or cheap
producrs for local markets such as fencing
materials of structural timbers.

Tree varieties suitable to the site and
chosen markets

Tree species should be sclected from those that are
known to tolerate and grow well in the
environments selected for a plantation. Species
should be chosen that will deliver the type of
products that are desired in the market place.

The better the tree suits the environment, the more
likely it is to grow well throughout the production
cycle. Many trec species will appear to grow well for
the first few years, but later growth rates slow, and
trees may even die out before reaching harvestable
size. This is common with plants from overseas, or
other parts of Australia, where natural habitats may
be far different from your own.

Farm forestry can also be
a way to use hard to farm
patches of land or areas

which are just lying spare.
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Some checking around in the local area may show
up some species which have promise. Advice from
relevant government advisers or professional forest
consultants could be a good starting point.

Managing the plantation

Forest plantations have a high demand for labour
for planting and weed control in the early years.
However, often people do nor realise that ongoing
work is required in terms of fire protection,
fertilising, prnning and thinning that can be
required throughout a plancationss life.

Additional inpnes such as fertilising and irrigation
may be reqnired to shorten the growing cycle or
improve tree qualiry. The cost of such inpurs should
be considered carefully as chey may end up costing
more than the value of the final product is worth
and so may not be justified. Implications of
irrigation on ground water recharge should also be
considered.

Costs and likely returns

For forest plantations, most of the investment is in
the early years and then there are long waiting
periods before gaining a return. Generally, keeping
investment costs to a miuimum will increase the
net return. For this reason, plantations involving
high cost outlays such as irrigarion,
expensive site preparation or

Firewood plantations are
unlikely to generate
stgnificant income, but
growing your own
frrewood supplies could
be worth considering,

rather than having to

buy it.

excessive Management are
considered unlikely to be profitable.

Private plantation managers can
increase returns by value adding
their product. This conld include
rzking on tasks such as form
pruning, harvesting, snigging,
hauling and sawing logs prior to
sale. These issues are worth
discussing with an accountant or
forestry adviser to ensure that a
forestry investment is viable.

Tax advantages from commercial
forestry are possible, but it must be demonstrated
thar the plantation has the potential to return a
profit as a stand alone business. This should be
discussed with an accountanc for exact details.

Careful consideration of these points and others

will help in deciding if a forestry invesiment is a
good move. It is often a good idea to consult widely
before planting. The government department that
manages forestry in your state will have advisers
who can help, but it may also be helpful to consult
sawmillers and industry groups for their advice.

Unwanted side effects

When establishing a plantation, particularly with a
species unknown to the area, it may be advisable o
check char it does not develop problems which may
be costly to manage. Examples would include:

* Trees chat are potential weeds. These are trees
that produce viable seeds or suckers freely from
roots or branches, and are likely to be
considered a weed risk. Some species of Pines
have shown weed potential in South East
Queensland and Paulownia is becoming
regarded as a weed in Victoria.

* Trees that provide poor wildlife habitat, for
example, exotic trees. Exotics are of limited
value to native wildlife, and single species
plantations of any kind are often limited in this
regard. Retaining or planting a mixture of
habitat plants can be a desirable addition to a
large plantation area.

* Trees that can become havens for undesirable
pests such as pigs, parrots or wallabies.

Some options for saleable
products on cotion farms

Firewood

A number of species such as mugga ironbark
(Eucalyptus sideroxylon), river gum (Eucalyptus
camaldulensis), doolan (Acacia salicing) and sheoak
(Casuarina cunninghamiana) are considered to be
suitable for firewood purposes. These species will
also grow gnite well in most cotton growing areas.
Firewood planrations are unlikely to generate
significant income, but growing your own firewood
supplies could be worth considering, rather than
having to buy it.

Farm and structural timbers

There are some tree species that have the potential
to grow into suitable farm timber from plantations
on cotton farms, some examples would include
most of the box group of eucalypts, mugga
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ironbark (Excalyptus sideroxylon) and Chinchilla
white gum (Eucalyptus argophloia). These trees
could be managed to produce short length round
timbers for sheds, fencing, rails or other uses. Some
form pruning (removing side branches) will be
required to produce this type of timber, bnt this is
not so critical for this type of product.

Appearance timbers

Several species of tree could be suitable for growing
for appearance grade (or cabinet wood) products.
These offer potentially higher returns than other
timber products, provided there are markets and
the prodnct is of good gnality. This type of
plantation has, o date, not been proven tw be
viable in cotton growing areas. Therefore, such
investment should be considered speculative.

An example of a potential appearance grade timber
suitable for cotton growing areas would be deolan,
also called black watde or sally watde, (Acacia
salicina) This tree produces 2 high quality timber
suitable for furniture making, and has the potential
to be sold in the marker alongside timbers such as
Tasmanian blackwood (Acacia melanoxyion). The
tree is also considered to be a weed in many areas
and is generally a spreading, poorly shaped tree. For
doolan to be converted from a weed 10 a
commercial crop, it needs to be regularly form
pruned and provided wich che best chance to grow
tall and straight. The returns will never come close to
corton or other crops, but it could be suitable for
planting on less productive, saline or waterlogged land.

Another species which may be worth considering is
Chinchilla white gum, or western white gum
(Encalyptus argophloia). This species has been
planted on the Darling Downs for some 30 years as
an ornamental tree and recent timber studies on
plantation grown specimens indicate that che tree
produces a useful red coloured hardwood rimber of
similar strength characteristics to ironbark {Bill
Legpate, QFRI Timber Processing and Seasoning

Scientist pers.comm.).

The tree has a naturally straight growth and there is
minimal taper in the log. Both of these
characteristics mean that there is potential for high
recovery of timber from the logs and that they
could be used for a range of uses such as sawlogs,
poles, fencing timber, vencers or craft wood.

At this stage, it appears likely that white gum will
prodnce timber within 30 years on the Darling
Downs. The tree has been snecessfully grown 2t
Moree, St George, Biloela, Emerald and Theodore,
but timber characteristics and long-term growth
rates are not yet known for these areas.

Estimates of the retnrn on investment from this

type of plantation are abont 3 to 5 per cent Internal
Rate of Retnrn over a 25-30 year
growing cycle. This is not a lasge

return, but when a planration can . g .
also provide additional benefirs, it Chinchilla wbzrf.gum has a
may be a more arttractive mtuml[y stra f;gbt gro wth

investment. Value adding in chis
and there is minimal taper

in the log. Both of these

characteristics mean that

system could increase returns, in
particular by removing side
branches whilst the twees are small.
This will produce knot-free wood
which will achieve 2 premium in the
market place

there is potential for high

White gum are mostly planted in recovery of tz'mberﬁom

the logs.

lines from 3 w 7 rows wide, planted
around fields to provide windbreaks,
visual screening or some other
purpose. Block planting has also been done on
pieces of land which may be difficult to manage or
do not fit inte cropping layouts.

Other species tried for timber plantations include
mugga ironbark (Excalyprus sideroxylon), spotied
gum (Corymbia variegata), river red gum
(Eucalyptus camaldulensis) and grey box (Eucalyptus
moluccana). In general chese species have grown
well in selected sites, but their commercial potential
is variable. They may have potential as firewood, or
as farm timber.

Design

Plantations are best managed as a dry land (non-
irrigated) operation. Trees may need some irrigation
in che first year, but it is unlikely to be economic to
irrigate timber plantations in cotton growing areas.

Timber plantations are usually established at fairly
high densities and then thinned cut several times
before final harvest. In dry land (non-irrigated)
operations, trees are planted at a spacing of 5
metres by 3 metres (667 trees per hectare) and
thinned out to approximately 100-150 trees per
hectare for final crop harvesting.
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Thinning must be carried out ruchlessly and on
schedule to produce superior quality trees for final
harvest. High levels of thinning are required, in two
stages, At about 3-4 years of age, a non-commercial
thinning should reinove obvious runts and trees of
poor form; the second chinning would be a
commercial harvest to open up the tree canopy at
about 12 to 18 years. The wood from this second

thinning may be sold as fencing materials, firewood
or other products depending on available markets.

Hf the major goal is a financial return from timber,
the highest returns would come from single species
planting, followed by clearfelling, that is, harvesting
every tree in a planting area in one operation.

Further Information

Canberra, RIRD{C.

and Dobson.

Contact Bill Leggate, Queensiand Forestry Research Institute (07) 3896 9803.

Abel, N. Baxter, J. Campbell, A. Cleugh, H. Fargher, ]. Lambeck, R. Prinsley, R. Prosser, M. Reid,R.
Revell, G. Schmidt, C. Stirzaker, R. and Thorburn, P (1997} Design Principles for Farm Ferestry,

CSIRO (1984) Forest Trees of Australia. Canberra, AGPS Press.

Reid, R. and Wilson, G. (1985) Agroforestry in Australia and New Zealand. Melbourne, Goddard
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Benefits of conserving nature

on farms

Fig 11. Native vegetatlon provides habitats for many
animals.

Conserving nature on farms has many benefits,
ranging from simple personal satisfaction through
to providing habitat for wildlife such as insect-
feeding birds and spiders, which can have direct
advantages to agriculture,

Providing for wildlife on farms zlso has a broad
community benefit, after all, more than 70% of all
wildlife habirar across the Australian conrinent
exists on farms. Farmers are, therefore, one of the

most influential groups in the conservation of our
narive wildlife.

Single properties can seem to have only small areas
for nature conservation. However, when combined
across a district, small patches can be very valuable
when linked with road reserves, stock routes, and
large patches of vegetation on nearby properties ot
in reserves. Rural land can accommodate a
surprising number of animals, particularly birds,
and this wildlife offers benefits the farmer may not
have considered.

Natural pest control

Many native animals have an effect on pests rhat
affect farming. Magpies, ibis, bustards and other
insect eating birds can reduce numbers of crop
feeding insects considerably.

Predatory insects, spiders, birds and reptiles can
play an active role in reducing insect pest pressure

and help remave discase-carrying organisms. Wolf
spiders, scorpions, hover and robber flies and
certain ground beerles feed on insects affecting
crops such as scarab beetle larvae, moths and
grasshoppers. These predators shelter under the
peeling bark of trees and in leaf litter and depend
on healthy native vegeration to survive.

Keeping soils healthy

Microbes, teptiles, snails, worms and ground
dwelling insects like ants and termites help to keep
soils healthy. They break down organic marrer,
loosen the soil, increase maoisture

penetration and cycle nutrients.

These types of organisms are also Rural land can

active in the processes of ‘.
. -P accommodate a surprising

biodegradarion of manufactured

products such as pesticides, number Of animals,

detergencs and organic refuse which ]
particularly birds, and
this wildlife offers benefits

the farmer may not have

can affect soil and water.

They depend on good habimt and a
diversity of vegetarion to function
effectively. This includes having leaf
litter, fallen branches and ground considered.
layer plants in their habitat to

provide shelter and sources of food.

Protecting the farm

Areas of vegetation retained for wildlife habitat can
act as firebreaks or shelter crops from the wind and
frose. Wind protection can have great benefits for
crops aflected by frost or sand blasting.

Native vegetation along watercourses provides some
of the most valuable wildlife habitat on any
ptoperty. This vegeration also protects banks from
slumping, filters overland flows as they enter the

stream and helps to keep flood water flowing in the
channel.

The environment surrouuding and on che farm will
usually be less subject to, and recover better from,
natural carastrophes such as insect plagues and
disease outbreaks where a diverse range of plants
and animals are present.
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Conserving biological diversity

Conserving diversity of animal and plant species is
an issue of global importance, with both Federal
and State Governments acknowledging the need for
immediate action regarding the adopton of ecologically

sustainable apriculeural and pastoral pracrices.

Modern agriculture relies on plants from 2 very
narrow genetic base, which are susceptible to pest
and disease epidemics. Wild species are importanc
as a gene pool from which to breed new, resistant
strains of crops. Breeding with wild relatives of
cotton has produced transgenic
cotton, and new hybrids wich

An integrated approach

greater yield, vigour or ocher
desirable qualities. The production

to pest management of these new strains is a multi-
) ) billion dollar industry, and helps
includes mdkmg the best industry improve agriculcural yields.

use of natural pest

controllers.

Farmland is importnt for
conservation, both in providing
links berween the major remnants of
native habitat, and in preserving
natural ecosystems based on fertile land, which are
pootly represented in reserves. Because these
reserves are fragmented and isolated, species find it
very difficult to move to another breeding
population, often resulting in inbreeding, and a
gradual decline towards extingtion,

Providing future income-
earning opportunities

Remnant vegeration may be the basis for new
industries not yet discovered. The more diverse the
range of native plants and animals on a properry
the greater the chance for future income
diversification.

Some examples of this opportunity include recent
work on extraction of oils from native plants.
Cypress pine (Callitris glaucophylls) for insrance
conmains leaf oil with commercial potential as an
insect repellent for horticultural crops and possibly
cotton, Other species such as False Sandalwood or
Budda (Eremophila mitchelli) and several of the
eucalypts contain alkaloids and bioflavinoids which
are useful in medicine and manufacturing
industries

Bushfoods such as the native lime (Eremocitrus
glauca) and warrigal greens (Zetragonia tesragoniodes)

are now being produced commercially, while others
such as che native capers (Capparis arborea) are
delicacies just waiting to be exploited.

Natural pest controllers on
cotton farms

Over 250 species of potentially beneficial insects,
spiders and other crearures have been identified in
Australian corron crops (Room 1979), Although
few could be regarded as major pest predarors,
together chey are capable of consuming significant
quantities of pests such as insects.

Predaross include bugs, beetles, lacewings and
spiders. Numerous wasp species are parasites that
infiltrate larvae, pupae or eggs of cotton pests.
Many of these predators and parasites rely heavily
on native vegetation for survival.

Beneficial creatures have been shown to impact on
aphids and mites, but seem to have less impact on
heliochis, the most destructive, and persistent pest
of Australian cotton crops. While many pests of
cotton can be held below critical levels with little or
no use of insecticide, rhis does not seem to be che
case where heliothis is concerned. Heliochis has
thus created special problems wirhin the Australian
cotton growing system.

To be effective, natural pest controllers require some
specialised management. Loss of habitat for narural
controllers can reduce the numbers of beneficial
insects and spiders that survive from crop to crop.

An integrated approach to pest management
includes making the best use of natural pest
controllers. This approach requires:

* mainmining refuges for beneficial organisms
(refuges for beneficial insects are areas that
provide shelter, breeding sites and safe places for
such insects to retreat to during non active
5€350Ns)

* using food sprays and/or insecticides that have
lower risks of broadscale environmental damage
to fish or non-target animals to help artrace and
conserve beneficial creatures

* monitoring pest levels. This can reduce
unnecessary spraying.

In recent years, there has been a great deal of
inrerest in the use of wildlife refuges for controlling
pests of cotton, most of which has concentrared on
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alternative crops, such as sunflower, safflower,
sorghum and lucerne. These refuges can be any
vegetation, crop or non-crop, which is not subject
to the normal crop spray regime.

Studies have shown that by growing lucerne crops
amongst cotton fields, and using food sprays which
arrract beneficial insects from the lucerne onto
cotton, the number of insecticide sprays needed per
season can be reduced significandly. Lucerne strips
have also been shown to reduce the rate of egg
laying by heliochis, and provide effective control of
secondary insect pests such as mirids.

The role of native vegetation in natural
pest control

Native trees and vegetation can contain abundant
and diverse varieties of beneficial insects.
Unfortunately, remnant vegeration, windbreaks
alone cannot offer sufficient habitat to supply the
quantity of beneficial insects for effective pest
control in cotton.

However, linking arcas of native vegetation, planted
trees and specialised refuge crops such as chose
described above, provides a larger area of habitac
and allows species to move to seek food, shelter or
to find a mate. In addition, windbreaks, shelter
belts and remnant vegetation are also excremely
useful in protecting specialised refuge crops from
the effects of spray drift.,

The numbers of beneficial creatures existing in
natural or planted refuges should not be
underestimated, and their potential to contribute to
integrated pest management programs czn be
significant. Unless protected from spray drift, such
areas may suffer declines in beneficial creatures
similar to those in the crops themselves.

Another factor in pest management strategies is the
advent of BT transgenic cotron. This new breed of
cotron will require an industry-wide management
strategy to combat resistance. Growers using this
new technology are required to manage insect
refuges as part of their pest control program,
allowing populations of heliothis ro breed without
selection pressure. If these refuges are unsprayed,
they will also provide essential refuges for predators
and parasites that attack heliothis. Transgenic
cotton is likely to be extensively planted in the near
future, and currently rednces sprays by 40-50%.

Other useful native animals

Insects are not the only natural pest controilers that
might prove useful in integrated pest management.
Most species of birds feed on insects and spiders as
part of their diet and in doing so contribute o
controlling some crop pests. Small bacs are also
significant feeders on flying insects. They are
generally dependent on trees and shrubs,
particularly eucalypts and other narives, for food,
shelter and nesting.

Some beneficial birds and bats on cotton farms

include:

* Noisy friarbirds and red watdebirds. These
honeyeaters feed mostly on large insects during
the summer or when necrar sources are limited

* Small honeyeaters, pardalotes, thombills and

wrens ¢at a wide range of insects

* Black faced cuckoo-shrikes eat large numbers of
beetles and cacerpillars

* Whistlers snatch leaf beetles and caterpillars
from foliage

* Fly catchers and swallows mke beetles and
moths as well as flies

* Parrots include insects in their

diet
The number
*  Magpies and crows regularly ¥ Qf
feed on grubs in crops and in beneficial creatures
the soil nearby - /
*  QOwls feed on mice, rars and exisiing in natural or
large insects planted refuges should

* Microbats (several species) feed .
torobats (several species) feed - Ly derestimated

exclusively on flying insects and

feed in cropping arcas near

wooded habitat in che early evenings.

Most of these animals will incorporate several kinds
of pests in their diets, from a range which includes
caterpillars, cicadas, locusts, grasshoppers, wire
worms, army worms, cut worms, flies, bugs, leaf
hoppers, ftog hoppers, ants, thrips, scale, aphids
and lerps. Other bird species will consume pests
such as weeds and mice.

Potential bird predators of moths such as heliothis
include cuckoos, chrushes, wrens, thornbills,
flycatchers, robins, fantils, chars, sitellas, tree
creepers, pardalotes, mistletoe birds, honeyeaters,
magpies, ravens, butcherbirds and plovers, all of
which will benefit from adjacent native vegetation,
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Insectivorous bats are able to eat the equivalent of
their own body weight in insects each night. Bats
can also be present in surprisingly high numbers
during warmer months,

Planning for nature
conservation

Leaving large blocks, or any areas for wildlife,

should be well planned, as chey are areas that must
remain intact for long periods to be
of benefit. Patches of nacive habitat

Birds that are predfztors

of crap insects are more
likely to be found where
agricultural land and

woodland meet.

thar include watercourses, natural
wetlands, unusual features or well-
established native plant [ife are most
important,

Reraining large trees and ctrees wich
hollows is very important in farm
nature conservation, Much of our
wildlife depends on mature or over-
mature trees and also on the
diversity of plant species, plant sizes and ages
present in remnant bushland or old regrowth.

When first developing a cotton farm, propercy
planning should include large patches chat can
serve as wildlife habitac and provide refuges for
beneficial insects and animal.

Principles for reserving native habitat

To assess an ared’s suitability for native wildlife
habitat, consider the following

1. Size

Most forms of wildlife require large areas of suitmble
habitat to survive and prosper. To encourage the
greatest diversity of native wildlife, you will need
large areas of the vegetation that was native to the
area.

Larger areas of vegetation also have a higher
survival rate in the long term because they are less
susceptible to damage by fire, wind exposure or tree

dieback.

Larger areas will provide a range of environments
from the semi-open edge areas to the specialised
habitats in the centre of the area. These areas away
from the edges provide habitar for many of the
original wildlife species, and are often the places

where endangered wildlife can be found.

Birds that are predarors of crop insects are more
likely to be found where agricultural land and
woodland meet. Large blocks of natural bushland
are more desirable, and are better for artracting
birds, than chinly scartered trees. Most birds require
a minimum breeding territory, often in the range of
1-3 hectares.

2.Shape

Shape is important. An area of bushland wich the
smallest perimeter or edge length is least affected by
cutside disturbances, An area of bushland thar is
close a square or a circle shape, has the best chances
of long-term survival.

3.Location

How close an arca of bushland is o other arcas of
natural bush is important in conserving diversity of
plants and animals. Many species need continuous
or near-continuous bushland for breeding and for
re-colonising areas after disturbances such as fire,
drought or human activicy. Small species in
particular cannot move across large expanses of
unsuitable habitat,

4.Connection

Wildlife needs corridors of trees and shrubs to
move through from one area of bushland to
another. These corridors also provide habitat for
some species. Shadelines, roadside vegetation strips
or windbreaks can act as links berween patches of
retained bushland and can also provide habirat for
some wildlife. Linking vegetation along creek lines
with adjacent remnants also provides a nerwork of
retained bushland across the catchment.

Studies of roadside vegetation strips have found
these areas capable of conserving and supporting
mammals such as sugar gliders and bats, plus
various reptiles and bird species. Many species
require Jarger areas of habitat to remain viable, but
vegetation corridors linking areas of remnant
vegeradon provide an imporrant means of connecting

animal, insect and bird populations.(Fig. 12).
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5.Diversity

Maintaining diversity in native vegetation is
essential. The greater the range of plants and
landforms, the greater the value for wildlife. The
understorey is particularly important. These
layers of shrubby vegetation, herbs and grasses
beneath the taller trees provide cover for small
animals, insects and spiders and reduce wind
and heat damage to the soil surface.

Most forested areas consist of different layers [or
strata] of plants (for example tree, shrub, herb
and prass strata), Many birds and animals live in
one or two levels only, while others range mote
widely.

A wide range of plant species of different
heights, widths, flower and leaf types, etc. will
also help increase the diversity of birds and
other wildlife. Flowering shrubs like
bottlebrushes, melaleucas and grevilleas will
artract honey caters, while wattles provide food
and shelter and will encourage birds. Winter-
flowering plants are especially valuable, as they
encourage nectar feeding birds to stay through
times of insect scarciry, enabling them to switch
rapidly to a diet of insects in spring.

A dense shrub layer will help provide safe
nesting sites for some smaller bird species, and a
refuge from aggressive native birds such as noisy
miners and predators such as hawks and feral cars.

Putting the rules into practice

Nature conservation areas are most valuable along
rivers and streams. Conserving these scream bank
areas not only provides a diverse wildlife habicat, it
also protects river banks from collapse and filters
silt and other poliutants entering streams in flood
waters. (See also the section on planting rrees to
stabilise creek banks). Large patches that link up
across the farming landscape and into adjoining
areas are also valuable,

If properry development is in progress, local
environment deparument or Greening Australia
advisers can help develop plans

which allow for development but

also identify core areas for wildlife
conservation. These plans will help
in long term planning and can
maximise the beneficial effects of
wildlife. Such advisers could also

explain how to replace habitat, and

Protecting existing
patcbes or blocks af
native vegetation is the

most desirable form of

nature conservation.

where funding is available for such
projecis.

If chere are no natural areas around,
or they are quite small (say less than
two hecrares), then the next best

These patches may be
uncleared forest, a patch

thing is to try to encourage
regrowth. Removing grazing
animals, managing fire or selective

of regrowth or native
weed control will encourage gr assland,
regrowth. Results may be sporadic

and slow 1o start, and depend on suitable sources of
regeneration, eicher a seed tree or a source of
suckers.

Planting trees and other vegetation is generally the
last alternative it costs more than regeneration and
is slow ro produce resulis. Plancing to provide links
berween narive patches, or w thicken up depleted
areas, is the most beneficial for wildlife. Planted
trees will mke a long time to re-create the natural
structure occurring in native bush. If planting trees
as part of a nature conservation program, then
collecting local seed is desirable. Try to plant as
many of the species that originally grew in che area
as possible.

Dams and other still water structures can benefit
wildlife, but generally a narrow group such as warerfowd
do well, while other species which need running water
or natural wetland areas {including cthe adapted plants
which live there) may be disadvanraged.

a7
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Big old trees, particularly if they have hollows in
them, are one of the most important sources of
habitat on a farm. These old rrees, which may be

tree hollows for shelter and as places to hibernate
during winter. Trees wich suirable hollows take 150
years to replace. That is a long time for a glider to

np to 400 years old, provide homes and habitat for ~ wait to have babies!
an amazing array of wildlife. Around 400 of

Australia’s birds, mammals, reptiles and frogs use
tree hollows. Many cannot survive without them.

Some dead trees and branches should be left as
these provide nest holes for tree creepers,

OF Australia’s fifieen species of possums and gliders, P ardalotes, tree martins, kingfishers and parrots.

eleven depend on hollows, while one in fve bird Dead trees or trees with hollows also provide

species nests in hollows. Many bats and reptiles use roosting sites for bats.

Further Information

Further information on integrated pest management can be obtained from the Cotton Research and
Development Corporation, government agriculture departments or crop consultants.
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Section Two:

How to establish and take care of
trees on cotton farms
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Getting started

Many people who have trouble growing crees find
that their failures occur in the first six months. Often
trees fail to grow because farmers were not properly
prepared for growing trees. Planting trees is the easy
part; getting them to grow is often the hard part.

Ideally a tree planting project should be planned
ahead for at least one season, allowing time to
decide where the trees will do the most good and
cause the least interference with property
operations. Time should be allowed for thorough
site preparation inclnding weed control, cultivation
and moisture retention. Tree species should be
selected in advance and ordered to make sure they
are going to be on hand when needed.

Three simple checks will make the job of planting
easier and increase the chances of plant survival:

*  Good soil moisture is required at least a 60 cm
moisture profile, or, if this is not possible,
watering wiil be required until good rain fafls.

+ No weeds or grass should be allowed to grow
within one metre of the trees for at least 12
months. The planting site should also be totally
weed free at planting.

* No grazing animals, fire and damaging sprays
should be allowed around the young trees.

These are important in establishing any crop, but it
is especially important for trees because they rake a
fong time to grow, and setbacks in the early years
will slow growth rates for many years. (Fig 13).

Good soil moisture

Most successful tree growers in the heavier soil areas
spend some time increasing soil moisture befote
planting trees. This can be achieved by simply
spraying out weeds or some form of culrivation and
fallowing. Planting lines can be deep ripped to a
depth of 40 cm to increase water infiltrarion in
areas where a hard pan is suspected. In heavy clay
s0il areas this should be done well before planting
so that heavy clods have time to break down wich

wet weather.

normal tree growth rate
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Fig 13. Effects of early stress on long term
growth rates of troes.

Planring should coincide with the most likely
season for rainfall. In most cotton -growing areas,
ideal planring times are easly spring or early
autsmn. Autumn planting is probably preferable in
northern areas because the trees are going into a less
stressful, dormant season which allows them to get
over transplant shock more easily. Spring or
auturnn planting is OK in southern areas and is a
matter of what best suits the grower.

Planting may have to fit in wich other activities on
the farm and this may result in some compromises
depending on labour and machinery availabilicy. In
these cases, keeping the planting site weed free will
help to retain moisture deep in the soil.

Watering

‘Trees should always be watered in at planting, Even
if soil moisture is good, a small amount of water
will help to serde soil around che trees and help w0
reduce transplant shock. A good amount of water
to give a tree at planting is berween five and ten
litres. If water injection planring machines are used,
they generally supply 300 ml per plant. This
amount should be adequate if placed correcdy, buc
it is advisable to check trees for moisture stress che
following day.
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If soil moisture conditions fail, and the trees need
to be watered after planting, they should be given
infrequent heavy soakings. Each tree can be watered
with berween 20 and 40 litres over the space of one
or two days. Do not repeat for up to eight weeks in
winter or four wecks in summer, This will aliow the
s0il to dry out around the wee and thus force it to
develop 2 drought-tolerant root syscem. Watering
oo frequently will encourage the tree to develop a
small root system that will always be dependent on
regular watering. Frequent watering may also
produce trees that are nos firm in wind.

It should not be necessary to water trees after they
reach 1 to 2 merres in height as their root system
should be self sufficient by this time.

Hand watering can be costly and/or time
consuming. Setting up a permanent trickle system
is relatively simple, but adds considerably to cost.
If planting is to be done over a number of years,
pipes may be recycled from one planting to the
next, which will offset che initial purchase cost.

Furrow irrigation is simple, and is a good way to
establish trees and water them in the first year,
Furrow itrigation is easily set up on farms with
suitable equipment and access to water. However,
this method of irrigation is not particularly
efficient. Care must be taken to ensure that such
irrigation does not contribute w groundwater
recharge.

When selecting tree species to minimise the need
for watering, local rainfall patterns should be
considered.

Weed control

To establish trees successfully each tree needs to be
surrounded by a weed-free zone until it is 2 to 3
metres high. The size of the zone varies with boch
the species and the size of the tree but weeds should
generally be kept at least half to one metre away from
the trunk of the tree. (Research in forestry plantations
in Queensland suggest the optimum weed free zone is

PREPLANT

Knockdown Residual

Simarine®

Glyphosate
Fusilade®

Atrazine®

a 1.4 metre radius around young crees.)

‘Weed-free zones can be created by applying
herbicides as spots, bands or overall. Glyphosate
can remove existing weeds eicher before or after
planting. Mixtures of glyphosate and residuals can
be used post planting as a guarded spray.

The Queensland Forestry Research Institute in
Gympie has been conducting herbicide screening
trials for some time with eucalypts
and the following wble outlines
some herbicides which have been
shown to be useful for application
around eucalypts. {Table 2).

If trees are to be watered
with poor quality or

Of these herbicides, Glyphosate as a
knockdown and Simazine® as a

residual are probably most effective

saline water, it is

advisable to minimise

for heagjsoll: water application and
Herbicides can be applied using a .
number of techniques, the best payaeniion to,water
being a guarded spray which conservation practices
includes using a shield berween the
tree and the nozzle. Commercial such as good weed control
spray shields are available, these may
be simply a shroud for the nozzle of and use Of mulches.
a knapsack spray or a large dome

which fits onto a spray nozzle mounted on a tractor

or four wheeler.

Spray drift is a problem when using betbicides such as
glyphosate, especially on to un-guarded trees in the
general area.

Non-chemical weed controls such as heavy mulchiug
can provide an excellent alternarive, but they are
labour intensive. Mulching young trees helps rerin
soil moisture, control weeds and can contribute

organic matter to the soil. Mulch should be kept away
from the stem of the seedling ro avoid collar rot.

Check the mulch for possible seed loads. Grain
stubble may introduce a number of plants which
will compete with the trees or could create an extra
weed problem. Cotton trash is quite suitable for

POSTPLANT (Guarded spray)

Knockdown
Fusilade®

Residual
Simazine®

Glyphosate

Teble 2. Herbicide options for tree pianting

41
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mulch, but dust problems may be a health concern
for workers applying the mulch.

Animal control

Keeping animals away from young trees is
particularly important if trees are being grown for
timber, windbreaks or ornamental reasons because
grazing can have a big effect on the shape of the
trees and may reduce survival considerably.

Domestic animals such as sheep or cattle should be
fenced out from tree plantings, but feral and native
animals which are harder to fence
may need to be strategically

Cultivating between rows
and close to trees may
help improve moisture
storage but problems with
root damage and
continuing weed growth
close to the trees make

this approach limited if

used alone.

controlled, repelled or specialised
tree guards may be required.

Shooting at night can generally
control hares. Where hare
populadons are too large for
shooting, or where narive animals
are involved, tree guards may be an
option

There are a number of commercial
tree guards available. Most are
designed to protect trees from small
animals and fences are needed to
exclude larger animals.

Commercial guards can consist of
specialised moulded tubes of plastic, plastic sleeves
held up with bamboo stakes, empry 1 litre milk
cartons or wire netting, Such guards vary in price
from about 10 cents each for a milk carton and
stakes to $2.50 for a one metre plastic sleeve and
stakes. Each has advantages and disadvantages.
Generally, choose the guard that will protect trees
from the most common pest.

The paper one litre milk carvon folded out at each
end and held up with two small stakes or a loop of
fencing wire is a cheap and effective guard. They
can be bought in bulk chrough groups like
Greening Australia at a low price,

Tree guards should be removed from the trees when
the plant is about rwice as high as che guard. Really
tall guards (greater than 60 cm) should be avoided
as they tend to force the trees to grow tall quickly
and may induce weak stems which are unable to
support the tree when the guard is removed.

Electric fencing can also be an option if there is a

large planting and a small range of grazing pests.
Fence designs can be obwined from specialist
electric fencing suppliets.

Netring fences may also be used but these should
include a barbed wire on the top to deter larger
animals.

Fire protection

Young trees are highly susceptible to fire damage.
To reduce fire risk, slash tall grass in che immediace
area around the trees. As rhe trees grow, allow stock
to graze to keep grass down and reduce fire risk.
This is best done using young stock and crash
grazing for a short period.

Spray drift

Trees are susceptible to herbicide and defoliant
damage at all ages but especially when they are
young. Trees on corron farms are essentially like
canaries in mineshafts, they are good indicators of
drifr accidents but many times they are set back
considerably. If you are planting trees which are not
designed as drifr buffers, these should be locared
where the risk of damage is minimised, such as
upwind of the main spraying areas.

Fertilising

Trees will grow reasonably well without
applying fertiliser, but early growth rates can be
increased by their application. Fertilising trees
after the first year is unlikely to provide greac
benefits unless they are being harvested for
foliage or other products. Trees can effectively
recycle nutrients afier some years and to extract
nutrients from their local surroundings.

Mixed nitrogen{N}, Phospherous(P},
potassium(K) fertilisers are best used, with
traces generally only required if deficiencies are
known or symproms appear. Common
fertilisers used are di ammonium phosphate
{DAP) or NPK mixes with high N and K but

low P.

Normal application rates vary depending on
soil type and condition. Rates of between 50
and 150 grams per tree are common. Applying
the fertiliser at planting is probably convenient,
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but the plants are unlikely to need it until they
start active growth and get over transplant
shock. Applications in the spring or autumn
following planting will produce best results.

Fertilisers can be spread in a ring around the tree if
the area is relatively flat, but otherwise on the uphill
side of the cree. An alternarive method is to dig one
or two holes 10 cm deep about 20 to 30 cm from
the tree place the feruliser and bury it. This will
form a lump in the soil that will slowly release
nutrients and will reduce evaporarion of nitrogen.

Specialised fertiliser mblets are available for tree
plantings, these are generally a slow release mixture
which will give the trees a good start. They can be
costly relative to using granular ferrilisers but chey
are convenient and easy to use. They can be
purchased chrough nursery industry supply

companies.

Organic fertlisets such as blood and bone or
composted poultry manure can supply nutrients.
These products are generally slower o release
nutrients, and may repel hares or attract dogs. The
dogs may dig up trees looking for the source of the
edout.

To get the maximum advanrage from fertiliser
application, good weed control is essential.

Planting techniques

There are three options for planting rees: plandng
seedlings by hand, by machine or by sowing twee seed
directly. Hand planting is generally more accurate and
successful but can be slower and more labour
intensive. Planting by machine is quick bur requires
very good soil preparation and skilled operators.
Direct seeding requires highly specialised conditions in
clay soils and specialised machinery, it has had limited
success and is not widely used or recommended in
corton growing areas due to unsuitable soil condidons
and high levels of weed competition.

Hand Planting

In all cases, the site should be well cultivated; have
reasonable moisture and good weed control. This
also makes digging holes and planting the trees
easier, Planting when the soil is dry or very cloddy
will reduce the number of trees that snrvive
considerably {(and it is harder work).

When planting small numbers of trees, take some
time and enjoy the work. If large numbers are to be
planted, consider using a specialist tree planting
team or a machine planter to help.

The traditional gardener’s method

The traditional gardener’s method of planting is
successful and reliable, but very labour intensive

and really only suited to small lot planrings.

Holes should be dug about wwice as wide and owice
as deep as the pot che seedling is in. There is
usually ne need to add manure or other organic
material to the soil in the hole. If the soil is dry, fill
the hole with water and allow to soak away before
planting. Seedlings should be premoistened before
planting, chis will ensure that the
root ball is wet and also make che
plant easier to take out of the pot.
Try not to damage the root ball,
there should be no need to ‘tease

Cultivating between rows

and close to trees may
out’ the roots if trees are supplied
from a good nursery. The root ball }J-‘-’lp improve moisture
contains many fine feeder roots
which are easily damaged and it
may also contain soil
microorganisms which the tree

needs to survive.

storage but problems with
root damage and
continuing weed growth

close o the trees make
Trees should be planted as soon as

possible afrer removal from the pot.  this appmacb limited ff

Plant the seedling a litcle deeper used alone.

than it was in the pot (about 1 to 2

cm and not much deeper) and press the soil firmly
around the root ball. You should not be able to see
porting mix exposed after planting. The potring
mix is usually quite perous and will dry out quickly
if left exposed.

Create a small water catching dam around each rree
to catch rainwater and to concentrate itrigation
water. Trees should be watered in well at planting.
They may wilt slightly the day after planting but

this is normal transplant shock.

The “high tech” method

This method involves the help of four or five well
trained workers and can result in up to 2000 trees
per day being planted. The team includes a plant
supply controller, a planter (who uses special
planting tools such as “pottiputki’ planters or
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shaped diggers), a tree guard carrier, a tree guard
installer and a water ranker driver.

The team nse small seedlings grown in
specialised containers snch as ‘hiko’ trays,
‘speedling’ trays or net pots and plant trees

which have been snn and dreught hardened.

Teams are teadily available in NSW but as yet
have not made a significant presence in cotton
growing areas of Queensland. Costs for these
planting teams is a matter for negotiation with
the contractors.

Machine planting

Tree planting machines have been developed to
suit a range of soil rypes and applications, they
are expensive to buy and are
probably best accessed through
tree planting contractors or local
landcare or catchment groups.

Avoid planting on very
bhot or windy days. This

) These machines consist of a ripper
will reduce mlmPl‘mf tyne, furrow opener, plant delivery

shock and-snerdisetihe system and press wheels.
The machines are generally tractor

chances of survival, mounted, either three point
linkage or drawn. They require
good soil tilth before planting, this is so the press
wheels can pack soft soil around the trees. On
clay soils they require specific soil moisture
conditions to work effectively.

Typical planting machines will allow a team of
three people to plant 2000 trees in a 7-8 hour
day. People required are a tractor operator, tree
plancer (wheo sits on the machine} and a water
truck driver/ waterer.

If a large planting is planned it would be
advisable to get a couple of quotes for contract
planting. Many contractors can source trees
quite cheaply and have specialised expertise to
plant trees quickly and with high survival rates.

Selecting a good quality
plant.

Apart from selecting the most suitable tree
species for planting, the qualicy of the seedlings

is important. Planting poor quality trees is often
a waste of time and money.

The ideal farm tree should have the following

characteristics:

A good ratio between size of the pot (root ball)
and the top growth. Trees that are overgrown
for their pot size will have had their growth
restricted, and may not grow quickly after
planting or may go through transplant shock.
Seedlings which are too small may not have
filled the pot with roots and so may fall apart at
planting.

The plants should be well rooted. Gently shake
a few trees from their pots in the nursery, if
there is evidence of rooting to the edge of the
root ball the plant is well grown, the root ball
should not fall apart in your hands. White roots
on the edge of the root ball are an indication of
plant vigour, if there are many white roots, the
plant will be in active growth and should grow
quickly following planting. You may also wish
to break open the root ball of a couple of plants
to check for rangled or knotted roots, these
defects will seriously reduce vigour and wind
firmness of the trees as they grow.

Plants should be hardened off. This means the
trees have been exposed to full sun conditions
for at least a couple of weeks. Many nurseries
grow young trees under shade and if they are
planted cut without hardening may suffer
severe transplant shack including sunburn.

Trees should also be drought hardened. This
means they have been allowed to dry out a bit
between waterings, thus preparing the tree field
conditions.

If trees are to be planted into harsh conditions,
such as late spring or autumn they should
definitely be sun and drought hardened. If che
site is slightly dry it may be advisable to tip
prune the seedlings. By curting off lush soft
growth, you lower the seedling’s water demand
immediately after planting.

If planting conditions are expected to be good (that
is, there is good soil moisture and temperatures are
mild) plantiug hardened trees may not be as

important.
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The following general guidelines will help you
with cost effective plant selection:

* Big is not necessarily better. Trees which are
growing well in smaller pots are likely to grow
away well when planted out in the field. They
wiil need less watering to establish, they are
likely to survive transplant shock better and in
many cases will out grow trees planted from
larger stock. The ideal pot size for farm tree
planting is 40 to 50 mm square and 80 to 120
mm deep. Trees should be no taller than 300
mm high in these pots. These trees are generally
much cheaper wo buy as well.

*  Check genetics. Most farm trees are grown
from wild seed ot seed collected from local
gardens or parks. There could be quite a bit of
genetic variation within these seed lots. If trees
are contract grown, check that they are even in
height and size and cull the weaker ones before
leaving the nursery.

Well-grown farm trees will have already been culled
up to 15%. If culling is not dene weak trees or
cross-breeds may appear in the planting. This may
not be imporrant for genetal farm plantings, bne if
the trees are to provide a specialised role such as
wood production or surviving on a saline site, then
this is an important issue.

The nursery manager should be able to provide
information of seed sources for trees they supply.
Specialised seedlors may be requested if planting for
specific purposes, Selecting varieties to tolerate
saline or poliuted sites would be examples where
selecting a suitable seedlot would be important.

There are specialised seedlots available for particular
purposes, and seed orchards have been established
0 produce genetically improved planting material.
This usually costs more, but if the trees are needed
to perform a particular role, then this may be a
good investment. Commercial seed banks can be
contacted through your local farm tree nursery for
more information.

The Australian Tree Seed Centre at CSIRO
Forestry and Forestry Products, (026) 281 8218,
is an excellent source of high quality seed.

Contract grown plants may suit your needs berrer.
Many nurseries are prepared to grow special lors of
erees for a project undet contract. This will generally
allow for negotiation of a lower price, specified seed
lozs and delivery times. The down side of contract
grown trees is that you are obliged to take the trees
at the agreed delivery date regardless of whether
canditions are suitable for planting.

Further Information

ACIAR,

Dell, B. Malajczuk, N. and Grove, T.8. (1995) Nurrient Disorders in Plantation Eucalypts, Canberra,

Qares, N. Regreening Australia, Caring for Young Trees, Vol. 2, Canberra, CSIRO.

Think Trees, Grow Trees (1985) Canberra, AGPS Press.
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Growing trees in frost prone areas

In many areas, frost can affecr tree planting
programs. To reduce the effects of frost on planted
trees, the following points should be taken into
consideration before tree planting begins:

Severity of frost on the site

The severity of frost on a site is affected by broad
climatic factors as well as local site factors including
location (such as hill top or valley floor), cold air
drainage and heat radiation from the soil.

Local knowledge or climatic records should tell
what types of frost occur in the area and the
expected frequency. Extreme or black frosts may
only occur occasionally but are stifl {ikely to kill
some tree species.

Frost tolerance of available trees

Frost can affect plant species differendy depending
on tolerance. Some species are known to be tolerant
at all stages, some are only susceprible when yonng
and others are affected at all stages of growth.

Local nurseries could be good sources of
information on frost tolerance. Local native trees
may well be the best starting point when searching
out suitable plants for use in a frosty area.

Planting trees in frosty areas

Site selection

In order to reduce frost damage, tree plots should
be locared where cold air does not accumulate.

Sloping land or hill tops are often the best places.

Frost hollows can form in places where buildings, belts
of crees or even patches of wll weeds can trap cold air,
preventing its flow w lower areas. Removing or aveiding
these barriers can help in reducing frost damage.

Trees which are pardicularly valuable, bur which are
likely to be frost affected in the local area, can be
planted close to other plants or buildings where
they.may be sheltered. Planting close to buildings
also ptovides the benefit that the building radiates
heat stored through the day.

Site preparation

Trials in New Zealand and Queensland have shown
that moist bare soil absarbs the sun’s heat and
warms during the day. At night this stored heat is
radiated from the soil, warming the air close to the
ground by up to three degrees. This factor may be
sufficient to prevent plant damage by a light frost.

NIGHT

frost
. Pprotectior
« Zone

radiant
heat
protects ™|
e, from
-~ frost
e . 4 ¢3'
"%.._A, ’I’Wf"\““h
st Clear zone 2-3mMm —
|

Fig 14. Radiant heat gtored in the bare soll surface
reflects back at night and protects from frost.

Careful attention to weed control before planting to
give an area of bare soil about 2-3 metres diameter
around each tree may therefore help in reducing
frost damage. (Fig. 14).

Mulch around trees during winter will insulate the
soil and so reduce the effect of stored heat on frost
protection. Scrape mulch away from the trees
during the frost season.

Planting

Since most trees are susceptible to frost when
young, planting in froscy areas should be done in
spring or early summer to maximise growth
before frosts start. Ideally tree growth should be
slowing going into winter. Fertilising and
watering should be avoided in autumn and winter
to reduce the number of fresh shoots which are
easily burnt by frost. As the trees grow, the foliage
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gets progressively higher above the frost layer, the  with solid sides and which are taller than the

bark hardens and the dangers of frost damage seedlings can help in reducing the effects of mild

tend to reduce. frosts on sensitive plants. In arcas where heavy
frosts oceur guards of hessian which cover the
whole tree may be used, bur this is labour

Tree guards intensive and really only suirable for particularly

Tree guards such as milk cartons or plastic sleeves valuable trees.

Flg 15. Some types of tree guard.

Further Information

KW Cremer {Ed). Trees for Rural Austrafia, {1990), Inkata Press.
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Insects that can affect trees on

cotton farms

Heavy insect attack can indicate that trees are not
in their preferred environment. If particular plants
are heavily attacked by insects while others around
them are not, it is a sign that the plant is
unsuitable. Unhealthy plants are
more attractive to insects because

Maiure trees which
suddenly come under
attack may be stressed by
old age, drought,
waterlogging, physical
damage (such as bark

damage) or some other

problem.

they have higher levels of nitrogen
and sugars as a result of stress.

Inseces can play a role in ‘weeding
out’ sick or unsuited plants in
natural environments and this is
what happens in plantations as well.
If there is a particular tree which is
repeatedly atracked, it is probably
genetically unsuited. If individuals
of a species are attacked while
similar plants are fine then the plant
itself may have defective root
systems or may need to be removed
or planted elsewhere.

In many cases insect damage can be effectively
controlled by reducing stress on the plant. If insects
are in high numbers, che population can be
controlled with sprays or other means, but
encouraging healthy new growth is also imporrant.
This can be done by watering, feriilising, aerating
the soi{ or mulching, depending on the types of
stress the trees are under.

Protecting trees from pests

Insects attack all stages of growth. Few native trees
escape insect atrack, but not all insects found on
trees cause damage. The insecrs directly affecting
trees are divided into four categories, depending on
their mode of feeding:

* leaf-eating

* sap-sucking

*  wood or bark feeders

¢ gall formers.

Trees seldom die following a single bout of insect

damage. Repeated damage over a number of
seasons or years is mare likely to kill.

When deciding if pest control measures are
necessary, and what type of control to use, take into
account the pests and che seriousness of the
problem and use appropriate methods. Remember,
pesticides dont just kil} pests, they may also kill
beneficial creatures, including pest-controlling
insects, birds and animals.

Don't blanker spray if only a few small trees are
infested. Identify the pest, not necessarily by
species, bur at least by the majer group, for
example, sawfly larvae, looper caterpillars, or stem
borers.

Consider how damaging the pest is, and whether
the end use of the tree justifies the time and
expense of treatment. For example, ornamental
trees can usually tolerate a few stem borers without
a problem, whereas in trees being grown for timber
production stem borers may reduce the value of the
wood at harvest. In windbreak trees, shrubby
growth and chewed leaves are a minor problem but
if you are growing flowers and foliage for the export
market, these mnst be unblemished.

Consider the cost benefic of the treatment. Pest
management can be expensive in terms of time and
money. If trees are attacked repeatedly, cousider
planting something else.

Some common pests and their
control

Hairy caterpillars

These pests are very common in trees such as white
cedar (Melia azedarach var. australasica), myall
{Acacia pendulz) and some other wattles. The larvae
may completely defoliate trees, nsually during the
period from January to March.

The adult moth lays its eggs on the bark and
foliage. The brown, hairy larvae are 2.5 cm to 4 ¢cm
long, and feed during the night sheltering near the
base of the tree during the day. In the evening they
may be seen, in large numbers, moving up the
trunk of the tree. When fully grown they find a
sheltered place under bark or in crevices of posts or
buildings and construct their pupal cocoons.
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When a tree has been completely defoliated, the
larvae will leave it and can often be seen moving in
procession to another tree. Contact with the hairs
on the grubs causes skin irritation to some people.

Control: The larvae may be trapped in a folded
bag, placed around cthe trunk of the tree, and then
destroyed. Alternatively a maldison (Malathion®)
foliage spray may be used, or che grubs may be
sprayed where they shelter on the ground during
the day, or when they are moving up the trunk in
the evening.

Wood borers

There are a number of different species of borers,
but the damage caused by each is treated in a
similar way. The injury to the tree usually occurs
near a branch fork, or where che bark is cracked or
has been broken. The hole made by the borer in the
tree may be surrounded by wood dust and sap from
the tree and/ or web-[ike fibres left by che borers.

Kurrajong and bottle trees can fall victim to plagues
of grey weevils about the size of a chewing gum
pellet (some people call them elephant beedes).
These insects bore into bark and do considerable
damage to sick or dying trees. They can be a serious
pest to these trees.

Control: Many people think thai the best way w
treat wood borer is to drill holes in the trees and inject
systemic pesticides such as Dimecthoate (Rogor®).
THIS IS RARELY THE SOLUTION. If you intend
to inject pesticides, please seek professional advice.

Borers which are active in dead branches or in the
hearrwood of a tree are completely unaffected by
injecting insecticides, These pests may physically
weaken a tree but are otherwise not a threat to the
living tree. Damaged branches should be removed if
possible. [nstructions for removing branches are
outlined in the section titled: Preparing for tree
surgery later in this publication,

Borers that are active in the sapwood or just under
the bark may be affected by Rogor injections, but
this should be a last step. Borers can often be
controlled by watering and fertilising the tree o
encourage sap flow. Lots of sap will gum up borer
holes and so naturally kill borers. Borers can also be
killed by searching out entry points and feeding in
copper wire to skewer the beasts. Such holes can

also be filled with methylated spirits using a syringe.

If warering and fertlising is not having an effect
then stem injection may be warranted and the
increased sap flow should help to carry che
insecticide chrough the rree quickly.

Sap suckers

There ate a range if insects which feed on the sap of
trees, Many feed on the young foliage, flowets or
developing fruits. They may also attack roots and
other parts of the plant.

Sap suckers include aphids, scale insects, mealy
bugs and vegetable bugs. These insects are very
often present in small numbers on healthy plants
and can cause cosmetic damage, plants which are
stressed or in flushes of new growth may have
much larger numbers.

Control: Small numbers of sap suckers should not
be considered a problem because chis insect group
provides an important source of

food for predatory and beneficial
insects as well as many birds. Where The pesticz'des medfar
larpe numbers of sap suckers chreaten
a plant, it may indicate the plant is
not healthy or it is not in a suitable
posirion (ofien plants in positions

stem injection are highly

toxtc to humans, and can

which are too shady for them will .

also poison the possums
have high sap sucker loads). P P ’

liders and

Sap suckers can be conurolled by graers an koalas that
applicadon of systemic insecticides  yse trees ﬁ”’ habitar
such as Dimethoate (Rogor®) at
recommended rates or simply by and fbad-

addressing stresses such as
waterlogging, drought, low nucrients or poor site
conditions depending on ¢ach planc situation.

Grasshoppers and locusts

Several species occur from time to time and can be
very destructive to trees if they are present in plague
proportions. The main species is the spur-throated
locust although at least four ather species may be
involved.

Controf: Control is difficult unless it is carried
out before the grasshoppers reach the flying stage.
When flying, grasshoppets invade in large numbess.

Some control can be obtained by using an



GROWING TREES ON COTTON FARMS

insecticide spray such as maldison (Malathion®},
fenitrothion (Folithiou® 1000 Insecticide Spray),
or diazinon {Diazinon 800®). These are used as a
knock down application. It is critical that these
pesticides are used strictly in accordance with safery
instructions on the label.

Termites (white ants)
‘These usually eat only dead wood and bark but

somerimes infest trees which are weak or damaged.
There is a particular termite active in northern
Australia which will eat living plant tissue. It has
been recorded in central Queensland, but is nor

comimon.

Control: Remove 2ll buried timber near trees or
buildings since this fuels invasion. Seek out and
atzack the uest directly with chlorpyrifos (e.g.
Deter®, Dursban®).

The amount to apply varies with the size of the
colony and judging the correct amount is difficult.
Areas around the nest, especially where trails are
seen, should alsa be treated.
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Possible treatment for insect problems on trees and shrubs

Table 3. Possible traatment for insect problems on trees and shrubs,

Pest type Damage Insects responsible Chemical control Non-chemical control
Bud and Distertion and multi-leading of stem; | Larval and adult weevils Usually not needed; = spray Remove insect and destroy
tip feeders Larvae of small moths; usnally do not with Diinethoate gives contral | dzmaged tissue
kill tree and protection for up to
two months
Flower feeders | Feed on flower parts and seeds Larvae of moths and burer(lies, | Not warranted Not warraneed
Jarval and adulc beedes
Leaf chewers May cause severe defoliation Larvae of defoliating sawfly, Carbaryl, Dimethoate sprays; Mechanical remaval of stick
cup math, case moths and stem injection of older wees insects, larvae of processionary
Leaf eaters other moths and burterflies; with Dimethoate-only caterpillars can be trapped under
adult Chriscmas beetles; in exmreme cases damp sacks;
adult and larval leaf beedes; Dipel (suspension of a bacterial
grasshoppers, crickers, pathogen far some caterpillars)
stick insects, grasshoppers
Leaf miners Feed and tunnel beoween leaf surfaces; | Larwe of some moths, Systemic insecticides: Remave and burn affected leaves
cause blistering, spliting and cracking | leaf blister sawlly, flies Dimethme by spray while cown
leaves can be reached; stem injection
as ast resort-repeated injection
causes severe tissue damage
Leaf skeletonisers | Eat tissue between leaf veins Young larvac of leaf chewers: | As for leaf chewers As for leaf chewers and miners
larvae of gum skeletoniser
moth; larvae of some sawilies
Sap suckers Withered new shoors, distorted feaves | Mobile: feaf hoppers, aphids, | Carbaryl, Dimethoate spray. Large bugs can be knocked into
and small branches; brown punctute mealy bugs, cicadas, large bugs | Only use stem injection in a can of soapy water; many lacge
marks on leaves; excretion of honey Sedentary: (often covered with | extreine cases, and on special bugs secrete toxins and should
dew’ which attracts ants and provides | scale) nymphal psyllids (lerps) | trees, Carbary! and white oil nat be handled. On small trees,
substrate for sooty mould growds; Scale insects spray, Dimethoate spray or stem | hose or scrape off with small
leaf cutling with assodiated small, Leaf eurlers: thrips injection (only in exereme cases), | brush, or douse with soapy
dark spots Dimethoate spray or stem (pure soap) water; remove and
injection (only in extreme cases) | destroy affected tissue
Gall insects Ferd within leaf or stem tissue; Various induding wasps, flies, Removal and destrucrion of

secretions stimulare plant cell division
to produce malfarmations often
characteristic of pest speies,
interference with photosynthesis

and growth, loss of leaves

bugs. (Note: some galls are
prodnced by fungal and

bacterial infection although
inseers may also be present)

Damage is seldom severe enough
to warrant reatment, but growth
of young trees can be affected.

affected tisus
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Tabie 3. Possible treatment for insect problems on trees and shrubs. {Continued].

Damage

Insects responsible

Chemical control

Non-chemical control

Bark and sapwood
feeders (entry often
through scars on
weakened trees}

Burtow and feed in bark or sapwood
beneath bark; may ringbark branches
or stems. Presence indicated by holes
and/or coarse sawdust or fine
powder, or paralle! cuts on branches

Larvac of longicorn becdes,
jewel beetles, weevils, powder
post beetles, wood moths; adult
and larval auger beetles; adult
pinhole and shot hole borers

Heartwood feeders

Cause piped and hollowed trunks;

may build external nests on tree;

Very difficult: squirc small
amounts of methylared spirits in
obvious holes; stem injecdon is
meffective 2s condnctive tissue

has been damaged or desuwoyed

Scrape away damaged tissue,
poke wire into borer holes,
remove dead branches; arempt
to improve tree health and if
badly affected, remove tree

Termites

For termites control only

necessary when they attract

Remove rotting timber, it is
difficult to locare nests which

pathogens may enter via wounds

such as curl grubs, scale
insects and some termites

some species will attack young trees yonng uees; are often in tree trunks ot
underground
Tunne! up cenre of healthy wees Giant wood moth No conueel possible for Giant No non-chemical conurols - exit
wood moth holes which can be
reached should be plngged
Root feeders Usually feed on small roors; fungal Cicada nymphs, beetle larvae | Difficult-not normally possible | If trees are young, remove and

destroy affected material and

dig over sofl
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An easy guide to chemicals

Table 4. An easy gulde to chemicals

WARNING: Always read che directions on the label and follow chem! Some of these chemicals must be applied by a registered agent.
This list is only a gnide - other chemicals may be available.

Pest Treatment Trade Name
|
Insects: | o
Anc e Diazinon Ant Killer
Chlorpyrifos Chlorban®

Ant, spider & cockroach killer

Aphids - Maldison Malachion®
Pyredhrins ' Pyrethrum
Dimethoate Rogor®
Gall wasp Pruning and burning .
Hairy pgrubs leaf chewers Maldison Malathion® or Maldison®
_— ! —_— ——
Leaf miners Dimethoate [ Rogor®
| _
Locusts and grasshoppers ! Fenchion Lebaycid®
Fenitrothion Folithion 1000®
Diazinon Diazinon 800®Gesapon
Carbaryl 800®Carbaryl,
Bngmaster®Carbene®
Mites Omerhoate Folima®
Maldison Malarhion
Scale insecrs Maldison Malathion®, Maldison®
White Qil White oil
Termites Chlorpyrifos Deter®, Dursban®

Fungi, mildew or nematodes:

Downy mildew Chlorthalonil and | Zero® Multi-pnrpose Fuagicide
fernarimol Furalaxyl |' Fongarid®
Nematodes Fenamiphos Nemacur® Granular Nematicide
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Organic recipes for pest control

Table 5. Orpanic recipes for pest controf

Treatment

Garlic spray

Ingredients

I full bulb of gatlic
2 1zblespoons of parrafin
half cake of sunlight soap

1 litre water

Chop gatlic and put in blender,
add parrafin and soak for 2-3 days.
Dissolve soap in water and add to
garlic

Socak 1-2 days, then strain

Dilute half cup to 4 litres water
Apply every ten days

Preparation and application

These recipes have been collected from experienced organic gardeners, but they are not guaranteed to work ar smell good!

Aphids, caterpillars, leaf chewers and

sap suckers

Condy’s crystals

30 gm Condy’s crystals
9 litres water
30 ml whire oil

Mix all ingredients together and spray
plants once every 10 days when pests
are active

Do not mix with soap

Aphids, sap suckers,sings, powdery

mildew

Pests affected

square metre

Syrnp 2 cnps syrup or treacle Spray on plants when pests are active Grasshoppers and locusts {may attract
4 litres water ants though)
Fish fertiliser 50 ml fish fertiliser o 4 Apply every seven days when pests are Deters leaf chewers
litres water active, acts as a foliage fertiliser as well
Lettuce or Cabbage| 1 head lertuce or cabbage Boil for 20 minutes, strain and use as Derers leaf chewers and sap snckers
one part juice to 4 parts water
Sngar 2 handfuls sugar per Apply to soil surface Repels nematodes

Further Information

Hadfington, P and Johnston, J. (1988} Asstralian Trees, Their Care and Repair. Sydney, NSW University Press.

Jones, D. and Elliot, R. (1989) Pest Diseases and Ailments of Australian Plants, with suggestions for their control,
Port Melbourne, Lathian.
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Dealing with dieback and its

effects on trees

In many cotton growing areas dieback has increased in
native trees, particularly in river gums and box trees.

Dieback is the gradual dying off of trees, usually
from the young branches back. (Fig. 16}. Trees
progressively lose growth and vigour as a resule of
regular defoliation until eventually they run out of
reserves and die.

Tree dieback is generally a reaction to change and
the stresses associated with it. Trees which have
grown in natural conditions can experience
significanc change following the development of
adjoining land for farming. Such trees are exposed
to greater excremes of wind, cold, heat and
predators. These pressures gradually work to
weaken the trees which can result in their deach.

Dieback has been studied along the Condamine
River and in the Namoi. These studies have
identified a number of factors which could be
causing the problem, as outlined below.

Drought and floods

Dieback is often much more severe during or

following unusually dry or wet seasons, Moisture
stress leads to a build up of nitrogen in the leaves
which makes themn more attractive to insect pests.

When the moisture stress is reduced and seasons
return 1o normal, nitrogen levels drop and the

insect populations decline. Severe dry spells limits
new growth, and some trees will die from lack of water.

Recent work by CSIRO climarologists has been
drawing a link berween global climate change and
tree dieback. They have mapped the occurrence of
severe dieback on the New England
Tablelands to climate parterns and
have found that the dicback tends
to be worse when weather patterns
(rainfall, temperature. humidity) are
abnormal {Sutherst & Mo, 1997).

Recent work by CSIRO
climatologists has been

drawing a link berween

They have also found that the )
number of abnormal weather global climate cbange
patterns has been increasing in
recent years as a result of global
climate change. The inference this
makes is that many of the trees affecred by dieback

could actually be unsuited to a changing climate.

and tree dieback.

Old age

Many of the trees remaining in farming areas are
having trouble regenerating and as a result the
population is progressively getting older. In some
arcas there is no evidence of successful tree
regeneration since European setdement.

Trees develop their root structure, branch
arrangement and other physical characteristics based
on their immediate environment as they grow.

Fig 16. Stages of digback.
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Young trees adapt readily to changes in cheir
environment; older trees take longer (if chey can
adapt at all). Rapid changes caused by clearing,
rising watertables, different climate, new pests, fire
or other facrors force trees to adapt
or suffer significant stress, The older

One suggestion for
reducing insect plagues is

to encourage habitat for

the tree, che slower the response
time and so the greater the stress.

As trees age, they also lose some of
their tolerance to climatic extrernes

such as flood and droughe. As well,

insect eating birds such as  older wees are more likely to

pan dalotes thornbills and previde homes to wildlife which
>

honey eaters to help keep

insect numbers in check,

may damage them, such as parrors
and leaf eating possums.

In areas where there is a large
preportion of old trees the best
strategy may be to encourage them
to regenerate. Hopefully che new trees will be berter
able to cope with the new environment.

Loss of diversity

Changes in land use can result in che loss of
understorey plants such as grasses, herbs, shrubs
and young trees due o fire, grazing or cropping.
This removal may result in loss of insect-controlling
bird life and other factors which contribute to the
stability of che natural system.

Working to restore diversity, mcluding understorey
plants, is probably the single most important step
in restoring the health and vigour to a narive forest
area affecred by dieback. Natural diversity can be
restored by controlled grazing, strategic replanting
of natives, careful use of fire and some rargeted
weed control for weed species and some grasses.

Insect pests

Plagues of insects have been part of the Australian
landscape for a long time. When they occur, they do a
lot of damage and can cause widespread deach of trees.

Loss of plant diversicy may also contribute to this
plague formation. Many insect-cating birds and
other predators need shrubs and small bushes to
shelter and nest in and also to supply food at
certzin times of the year. If there is a lack of ground
and mid level vegetation in the area, there is a
considerable reduction in bird and insect diversicy

which in turn affects pest control.

In the Condamine Catchment there have been two
major plagues of sap sucking insects in the past five
years. The most significant insect threatening
eucalypts is che psyllid or lerp. This insect lives on
the leaves of trees and builds a sugary shelter which
it hides under, These shelters can be seen on
affected leaves in a number of different forms, some
are lacy, sorne shaped like cones or covered in waxy

thread.

The leaves will tin yellow then brown in patches
with this insect. In plague situations che trees look

brown all over and quite unhealchy.

Because of the large populations of these insects
that develop, chemical control is not practical. The
best approach is to try to remove the causes of
insect plagues to allow the trees to recover and to
resist development of furcher small plagues.

One suggestion for reducing the cause of the plague
is to encourage habirar for insect eating birds such
as pardalotes,thornbills and honey eaters which will
in tuen help to keep insect numbers in check.
These types of birds prefer dense understorey

vegetation such as bushes and tall grasses.

Other insects which can cause problems include
leaf eaters such as grasshoppers and caterpillars; gall
formers and borers.

Birds and Possums

Birds, particularly parrots such as corellas,
cockatoos and galahs are known to do significant
damage to tall trees in forests. The birds, most
commonly galahs, chew off twigs and leaves or
remove large areas of bark below nesting sites.

In a normal forest this damage is well spread
through the area and does not cause a problem. In
areas where there are only small remnants of forests
left, and bird populations are attracred by food
sources such as grain crops, the damage can be
really serious. Examples of significant bird damage
in native trees can be seen along watercourses on
the Darling Downs at Brookstead and other areas.

Possums have also been recorded as causing quite high
levels of defoliation and damage to trees in degraded
forest on the Darling Downs. Possums prefer to live in
areas where there are good numbers of hollows in
trees, Possum numbers at one study site consistendy
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run at abonr fifty per hectare, compared to normal
popularions of around wwo per hecrare.

These large possum populations are causing
significant damage 1o the trees by grazing leaves and
lawers.

If possums are suspected of causing damage in an
area, spodlighting at night will give a quick
indicadion of population levels.

Possums can be excluded from particular trees by
placing a galvanised iron band around the trunk. This
should be about one metre wide and about one mete
above ground level. The band is nailed ro the tree, but
should not be fastened wo tighdy.

Spray drift

One of the greatest drawbacks of spray misuse is che

effect it can have on the native vegetacion. Spray drift is
often perceived to be the primary cause of dieback in
intensive farming areas. This perception is linked to
direct damage 1o the mees from herbicides and defoliants
and also 1o the effect insecticides can have on numbers
of beneficial insecrs and birds in the narive vegetation.

Although the community petception chat drift is
the major or sole cause of dieback may be faulty, it
is clear that inappropriate spraying does have an
effect and should not be discounted as a significant
factor in tree dieback in intensive farming areas.

Care when applying sprays near areas of native
vegetarion should be part of best practice.

Fire

Fire presents the greatest risk to native trees that are
very young or very old. When they are quite young,
fire can burn all the foliage readily; and when they

are quite old, trees which may have bark damage or
hollows in cthem can catch alight and burn completely.

Regular, intense fires will remove sick or weak trees,
as well as removing fire sensitive understorey plants.
Repeated fires also weaken stronger wees that may
fall victim to later fres.

Cool burning or regular controlled grazing may
help to reduce the risk of firc damage by removing
twigs, dry vegetation, and other potential fuel for fires.

Waterlogging and salinity

Rising ground-water levels can have a negative effect
on native trees, particularly when salinity is present.
Once agpin, the older trees wiil be most affected.

Raised water tables have also been linked ro the
occurrence of insect plagues in eucalypts on the
Liverpool Plains.

Mistletoe

Misdetoe has increased in a range of tree species
over a wide area of Queensland and NSW. In
cotion growing areas, it has become particnlarly
apparent in species such as brigalow (Acacia
harpophylla), wilga (Geijera parviflora), belah
(Casuarina cristata), box (Eucalyptus spp), spotted
gum (Corymbia variegata) and river gum

(Eucabyptus camaldulensis).

Research into rhe causes of the The most desirable w ay
population explosion seerns to

indicate that clearing forest areas to address dieback is to

and rhinning out of forests is related
to increased numbers of rthese
parasitic plants.

encoyrage the present trees

to regenerare. This may

Mistletoe is a light sensitive plant Fean feﬂa’ng the area,
that prefers to grow on trees or
branches of trees that are exposed to
full sunlight. In a natural forest,
only trees on the edges of the forest
or particularly rall plants provided

suitable habimt for misteroe to prosper.

controlling weeds, or

managing fire in the area

With clearing and thinning of forests, more light
can penetrate the canopy and so mistletoe has a
berter chance of survival. When the mistletoe
survives better, the animals that feed on it and
spread seed in turn prow in number. As a result
mistletoe spreads even further.

Stndies on conttol of misdetoe have not as yet
come up with a simple cost effective means of

Killing it.

Apart from acrually cutting out mistletoe-affected
branches, the only other suggestion is to treat the
affected trees with a sub-lethal dose of herbicide.
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What can be done?

From many of the studies on dieback across
Australia, it seerns that che best strategy for severe
dieback areas is to start revegetating,

The most desirable way to do this is to encourage
the present trees to regenerate. This may mean
fencing the area, controlling weeds, managing fire
in the area, and/or secking advice from a tree
adviser or Greening Australia officer.

It is also important to regenerate with 2 wide range
of native plants chat can provide habirat for

beneficial insects and birds. Plants such as river
sheoaks, wartles, bottlebrushes, tea trees, mar
rushes, native vines, hop bushes as well as encalyprts

should be established.

Dichack has the potential to remove some
important insect, bird and animal habiret from
cotton farming areas. Losing native vegetation
through dieback can reduce the availabilicy of
refuges for natural pest controllers. Dieback can
also reduce tree cover thar serves to protect land
from salinicy or other forms of degradation.

Further Information

Sydney.

Heatwole, H. and Lowman, M. (1986) Dieback, Death of an Australian Landscape. Reed Books.

Sucherst, R. W. and Mo, J. M. (1997} Potential impact of defoliating insects in rural tree decline under
climate change. Internal report, Brisbane, CSIRO Entomology Branch.




SECTION TWO: HOW TO ESTABLISH AND TAKE CARE OF TREES ON COTTON FARMS

Preparing for tree surgery

Tree surgery is one means of treating damaged trees
and preserving the health of trees on farms.
Knowing the appropriate techniques for use in tree
surgery can reduce the risk of further damage being
done through ineffective lopping or pruning, and
encourape prompt action where trees need
treatment.

Damage to trees from fire, machinery, wind or
other factors can be treated to reduce long term
effects. Removing batk from a tree makes it more
susceptible to borer or fungal artack, which may
weaken it in the future or shorten its life. Simple
procedures for cleaning up wound sites and
preventing infection need to be done fairly quickly
after the damage has occurred if the resules are o
be good.

‘Trees have defence mechanisms such as the
production of resins with antibiotic properties at

wound sites, and callus tissue thar grows across the
damaged area.

Physical damage includes wounds to branches and
trunk, destruction of roots, fire damage, impact
injuries causing death of bark and the sapwood
beneath and lightning strike. Stress factors include
changed soil levels and drainage parterns, drought,
waterlogging, increased salinity and massive attack
by sap-sucking insects on the leaves,

When a tree is wounded or sick it is susceptible in
a number of ways:

* The damage ateraces insects such as jewel
beerles, ambrosia beetles and auger beetles
(collectively called borers). The primary atrack
is usually on unhealthy ot exposed tissue, but
can extend into the margins of healthy tissue,
causing further breakdown and spreading the
damage. Residues of insect chewing stay in the
tree and retain moisture, providing ideal
conditions for the development of decay fungi
as a secondary problem. The fungi may be
saprophytic - living on dead or dying cissue, or
pathogenic - actively causing tree deach.

* Decay fungi can artack trees, particularly

through damaged or dead roots. Decay in roots

can sptead into the main trunk.

* Damp and deeaying wood is a preferred food of
subterranean termites (white ants). Dead roots

can provide underground access to the tree, and
alates (winged males and females) can set up
new colonies in the decaying wood of old tree
wounds above the ground.

¢  Damaged and weakened trees are less able to
recover from attacks by leaf-eating and sap-
sucking insects, and so become more stressed
and deteriorate further.

Impact injuries

Impact injuries are common on
farms and usually involve
breaking or ripping off pieces of
bark, often wich the sapwood
beneach, or breaking off
branches. Usually a ragged
wound or branch stub is left.
Such wounds should be repaired
quickdy. Any broken or damaged
bark should be removed with a
sharp chisel, leaving a clean
smooth area. The wound should
be swabbed with methylated
spirits and painted with a
wound dressing or acrylic paint. Branch stubs
should be cut neatly, swabbed and painted.

tree tissue.

Rules for removing a branch

Cut cleanly, using a three-cut method on 2!l but the
smallest branches (Fig. 17). It is imporrant to avoid
bark injury below a cut as the injury inhibits
healchy callusing over the cut surface.

3rd cut

’ . . branch collar

Fig 17. Correct branch removal technique.

Although termites feed
only on dead wood, their
building activities and
the bhigh humidity in
areas where they are
active can increase the
size of wounds and

hasten the degradation of
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Cut close to, but not flush with, the main trunk or limb. To assist the tree in wound closure
{callusing) and to provide a protective barrier against decay organisms, it is important to cut on
the outside of the branch hark ridge line and not to remove or damage the branch collar region.

AR

SN

Fig 18. Ideal branch stub condition.

Further Information

Hadlingron, P: and Johnston, J. (1988) Australian Trees, their Care and Repair. Sydney, University of
NSW Press.
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Seven years of tree planting
at Warilea, Narrabri, NSW

Jack and Jacqui, Warnock,

Location: Warilea, Narrabri

Tree planting has been in progress at Jack and
Jacqui Warnock’s cotton farm at Warilea, just cast
of Narrabri, since 1992. Jack has planted trees to
provide a visual screen for his corton operations, to
improve the look of his properry and, as a
secondary purpose, to provide some drift capture.

Some 2000 trees have been planted to date wich che
bulk of these pianted in one season in a two row
belt on Warilea's northern and eastern boundaries.
The soils where the trees are planted
are loamy dlays, once covered with

Jack paid particular

bimble box (Eucalyptus popuinea)

woodlands

attention to weed control

while establishing the
trees. This was made
easier by the use of a
specialised spray unit

mounted on a four-wheel

motor bike.

The Warnocks used quite small
planting stock grown at Narromine
in vegetable punnet ‘speedling’
wrays. These were mechanically
planted using a saltbush planter,
which injects 300 ml of water per
plant 2t planting.

Site preparzation is crucial for this
type of operation to be successful.
In this case, the selected site was
planted with a cereal crop for green
manure, cultivated and left fallow
for 18 monchs. This allowed good soil moisture to
build up prior to laser levelling the site and
applying a pre-plant spray of Simazine® at two
litres per hectre.

The trees were delivered at the end of October
1995, and were planted immediately into a weed
free, well cultivated site. Plants were spaced ar 3
metres by 3 metres, This density is high, and was
chosen with the expecration of some losses. Each
tree was covered with a tree guard made up of a
milk carton and two small bamboo srakes. No
mulch was used.

The trees were planted in 40°C heat, and were
given just one follow up watering by hand a week
after planting.

Jack paid particular attention to weed control while
establishing che trees. This was made easier by the
use of a specialised spray unit mounted on a four-

wheel motor bike. The unit has a large plastic
shroud aver a CDA sprayer. It is spting mounted so
that it can brush around the trees easily.

One staff member was allocated responsibililey for
maintaining the trees. Jack believes this was
valuable to the rree’s welfare because it became part
of that person’s routine to check for weeds and any
other problems.

The trees were kept weed free for che first 18
monrchs and are now lefr untended.

This planting has been quite successful. Jack
estimates a survival rate of 95%, and the trees were
3 to 4 metres in height at two years of age.

Jack has found the benefits ftom the planting so far
underraken at Warilea include better bird habitat
and improved public relations. Birds are using the
trees for nesting sites and for insects and nectar.
Improved public relations includes positive support
from the local community for the tree planting
project and Jack is also finding that spray operators
are careful to avoid spraying the trees and they act
as a good marker for the boundary of the property.

Table 6 . Tree species planted at Warilea

Species name Common name
EBucalypius camaldulensis River red gum
EBucalypius cladocaiy: Sugar gum
Eucalyptus siderucylon Mugga jronbark
Euealypres leucoylon Yellow gum
Corymbia torelliana Cadaghi

Corymbia citriedora Lemon scented gum
Acacia baileyana Cooramundra wandle
Catuaring cunninghamiana  River sheoak
Melalesca armillaric Honey myrde
Melalruca lanceolata Black tea tree
Callisizmon viminalis Weeping bordebrush
Cadlistemon salignus White bordebrush
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Successful boundary planting
and habitat regeneration at
Gunnedah

Owen Jones

Location: Gunnedah

Owen Jones, his wife Maree, and son Peter run a
1650 hecrare irrigated farm at Mullaley, 40 km west
of Gunnedah. Cotton is one of their major crops.

Farming occupies 1200 hecrares of the propercy,
250 hectares is planted wich irrigated corron and a
further 50 to 100 hectares is dry land. The property
also features some imporrant wildlife habitat areas
including a small rocky hill, which provides habirat
for some rare butterflies and other wildlife. Some
areas of regeneration of box and myall trees in a 15
hectare paddock has been fenced off as a natural
habirat area.

Owen started to plant trees on his boundaries
abour 1992. He is following his father’s interest in
tree planting as a family traditton. Wide spaced
sheoaks (Casuarina cunninghamiana) were inially
planted along the Oxley Highway on his southern
boundary.

This planting is now quite well developed and has
added to the visual appeal of a flac landscape.

More recently the Jones family has started larger
scale planting of trees to act as a drift buffer for
grazier neighbours who are downwind. The first
and most recent of these is a 2 km strip planting on
the northern boundary. The trees are spaced 5
metres apart in rows 9 metres apart.

Owen believes strongly in good site preparation,
which includes bare fallowing through summer
before planting in autumn. Trees are hand planted
from tubes supplied by NSW Forestry’s nursery in
Gunnedah. They are watered in well and watered
three or four times if required in the first 12
months,

Weed control after planting is done by cultivating
becween the lines of trees and by using cotton
chippers to hand chip around the trees themselves.
Owen cultivates berween the trees for up to three
years and hand chips only as needed.

Owen also uses tree guards to keep birds and hares
off the trees while they are young,

Multi-purpose planting at
Liverpool Plains, NSW

Jenny and Colin Birchall
Location: ‘Tathra’, Breeza, NSW

Jenny and her husband Colin have been planting
trees on their property on the Liverpool Plains for
about 30 years and have gained a preat deal of
experience in the process.

They grow grains on the fertile plains conntry, and
graze some livestock on che higher country. Their
farm is mostly self-mulching black soil plains with a
lizrle red soil on cthe sloping country.

They started planting trees around the house to
provide shelter. Their house is on black soil on a
slight hill and so is less prone to frosts and floods
than other parts of the property. From that early
shelter planring they have fanned out with multi-
purpose planting throughout the

farm, focussing on problem spots

like rocky or waterlogged spots.

Jenny emphasises that four factors are Owen believes Strangly i

vital in contributdng o success; good gvod site prep aration,

soil preparaton, using plants that are

native to the site, tending the plants if which includes bare

they get stressed and selecring the .
7 & Jallowing through

most vigorous plants to grow,

summer before plantz’ng

Planning for planting occurs at
“Tathra’ one year before planting.
The site is deep ripped with a rabbit
ripper and then cultivated with
discs. Cultivaton occurs whenever there is weed

in autumn.

growth and a strip about one metre wide is kept
weed free and consequently, the moisture is stored
in the soil. In black cracking clays, ripping can
encourage cracks in the soil along the rip line
which can kill the tee. Jenny has found chis
problem is reduced with the cultivation. As well,
they successfully used Roundup mixed with Geal
one year to reduce weed growth.

Jenny and Colin have found that it is best to plant
in autumn, after rain. Their best planting was at
the end of February, after 125 mm of rain.

These farmers plcher to plant square tubes of
natives with roots that are about 150 mm deep.
They do not find the hikos have deep enough
roots. Because their soil dries out for the top 50
mm they acrually planr the tube about 50 mm
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deeper than che soil surface. They avoid overgrown
plants, preferring seedlings thart are vigorous and
actively growing,

Jenny propagates her own seedlings from seeds she
collects herself from the surrounding district. She
sows direcdy into the pots in which che trees are to
grow. She aims to sow about 10 seeds per tube and
gradually thins che seedlings down to the seedling
which is most vigorous. Early vigour in a seedling
translates to vigour in the growing plant, so her
method of selecting to the top 10 per cens of any
seed batch is a good one. Direct sowing into pots
and chinning also avoids J-rooting,

Jenny makes her own potting mix from four parts
red loam collected from the propercy plus two parts
sand, one part peat moss and a

sprinkle of gypsum. She sows at the

d of October with the aim of
agates h en
Jenny propagates her own having plants ready to plant at the
seedlings from seeds she end of February.
collects herself from the When they plant their srees Jenny

surrounding district. She
sows directly into the pots

in which the trees are to

grow.

and Colin have used Hamilton Tree
Planter hand implements, shovels,
trowels and a home built tree
planting machine afl successfully.
Their machine injects cowo litres of
water into the trench, places the
plant, then backfills the trench
using discs and then presses the
plant in with two press wheels. Someone walks
behind the machine and indents the soil 10 hold
the mulch and further water.

Jenny and Colin always protect the tree with a tree
guard and have used both milk cartons and plastic
guards successfully. They have had problems with
unguarded trees being damaged by kangaroos,
galahs, cockatoos, cattle, pigs and even mice. They
also mulch each plant wich pine wood chips, or on
occasions, sheets of newspaper punched to let water
get into che plant.

After planting, Jenny waters trees when they look
like needing it {perhaps three times over the first
year). She doesn't believe in letting trees suffer. She
generally tries to avoid insecticides, but has used
them to control some insect pests (e.g. spitfires).

If weeds threaten to overwhelm the trees, Colin
sprays around each tree for a diameter of about 2

mecres around each tree,

One of the most important factors in achieving

success (and Jenny and Colin achieve close 1o a

100% success rate in their planting} is species,

selection and using local species. Trees chat have

stood out include river red gums, yellow box,

mugga ironbark, Western grey box, cooba and river
cooba. They conducted a forestry trial on the black
soil, results of which are included in the wmble

below.

They plant their trees along existing fences, up to

three rows wide, or in clumps. If a tree doesn't

thrive, it’s pulled out. Over the years chey have

planted over 5000 trees and have inspired many

others to do 50 as well.

Table 7. Tree species planted on black soil at Tathra

Species name
Acariz pendula
Acaria salicina
Acacia sienophylla
Angophom floribrmda
Casuarina cristata

Casuaring gleuca
Casuaring sivicta
Calfitemon patudasus
Eucalyprus amplifolia
Eucabyprus argophloia
Eucalyprsus astringens
Eycalyptus broclavaysi
Eucalyptus camaldulensis

Eucalyprus crebm
Eucalyptus deatbata
Eucalyptus gardner
Eucalyptus lansdoumeana
Eucalyprss bargiflorens
Eucalyptus leucaxylon
Eucalyptus laxophleba
Eucalyprus melliodors
Eucalyptus microcarpa
Eucalyptus microthesa
Eucalyptus moluccana
Eucalyptus occidentalis

Caruaring cunninghamiand

Common name
Weeping myall
Cooba / Doolan
River cooba
Rough-barked apple
Belah

River oak

Swarnp oak
Drooping sheoak
River bomle brush
Cabbage gum
Western white pum
Brown mallet
Brockway’s gum
River red gum

Buglps conddidastior bsr Bhmcbudded mered gam

Silvertan gum

Narmow-leaved ironbark
Tumbledawn gum
Blue maller

Crimson mallee
Flooded box / black box
White ironbark

York gum

Yellow box

Grey box

Coolabah

Grey box

Swamp yate
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Table 7. Tree species planted on black soil at Tathra {continued)

Species name
Eucalyptus achrephlota
EBucalyptus orgadophila
EBucalyptus platypus
EBucalyptus populnea
Eucalyprus maveretiana
Eucalypus salmongphisia
Eucalyprus salubris
Eucalyptus sargentii
Eucalyptus sidermwcylon
Encalyptus scoparéa

Common name
Yapunysh or Napunyah
Hillkop coolibah
Round leafed moort
Bimble box

Black iron box:

Salmon gum

Gimnler

Sarpents ot salt river mallet
Mugpa Irenbark
‘Wallangarra white gum

Species name
Eucabyptus spatindaia
Eucabyptus tereticornis
Melaleuca abernifolia
Melaleuca bractears
Melaleuca decyssata
Melaleuca ericifolia
Melaleuca balmaturerim
Melalruea lanceolata
Melaleuea linariifolia

Common name
Swamp mallet

Forest red gum
Paperbark

White cloud oee

Cross leaf honey myrtle
Swamp melalueca

Salt paperbark
Moonah

Narrow leaf paperbark

Species name
Acacia melanoxylon
Callisternon salignus
Eucalyptus botryoides
Enucalyprus blakelyi
Eucalyptus bakeri
Eucalyprus cinerea
Eucalyprus cornuta
Eucalyptus cladocalyx
Evucalyptus dunnii
Eucalyprus erythrocorys
Eucalyptus forrestiana
Eucalyptus fibrosa
Eucalyptus ficifolia
Bucalypsus globulus
Eucalyptus kondinensis
Eucalyptus le soucfii
Eucalyprus rickolii
Eucalyphus nitens
Eucalyptus accidentalis
Eucalyptus papuana
Eucalyptus robusta
Eucalyprus rossii
Eucalyprus steltulata
Eucalyprus scoparia
Eucalyptus stricklandii
Eucalyptus steedmanii
Eucalyptus tessellaric
Eucalyprut mrquata
Eucalyptss woodwardii
Grevillea robusta
Melateucn armillaris
Melaleuca styphelioides
Melaleuca quinquenervia
Pinxs radiata

Table 8. List of failures on black soil at Tathra

Common name
Blackwood wartle
White bottlebrush

Mahogany gum

Blakely’s red gum

Bakers mallee
Argyle apple
Yate

Sugar gum

Dunns white gum

Hiyarie
Fuschia gum

Broad leaf ironbark
Scarlet flowered gum
Tasmanian blue gum

Kendinin gum

Goldfields blackburt

Cause of death (where known)

Drought
Frost

Droughe

Narrow [eaved black peppermint .

Shining gum
Swamp yate
Ghost gum

Swamp mahogany

Scribbly gum
Black sally

Wallangarra white gum
Srickland’s gum
Steedman’s mallee

Carbeen,
Coral gum

Lemoun flowered gum

Silky oak

Bracelet honey myrile
Prickly leaf tea tree

Paper bark
Radiata pine

Drought, bnt has resuckered

Frost

Drought, frast

Drought, but resuckering

Storm damage, generelly unchrifry

Frost
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Table 5. Forestry trial results

Species name Common name Survival rate %
Acacia melanoxylon Blackwood wartle 0
Acacia stenophylla River cooba 87
Casuaring cristata Belzh 60
Cuasuarina cunninghamiana River oak 29
Eucalyprus camaldulensis v. lake albacutya ~ River red gum 97
Eucalyprus melliodora Yellow box 94
Eucalyprus sideroxylon Mugga ironbark 91
Eucalyprus microcarpa Grey box 91
Eucalyptus stenophylla River cooba 87
Eucalyptus camaldulensis v. obtusa Blunt budded river red gum 85
Eucalyptus camaldulensis v. subcinerea Silverton gum 70
Eucalyptus tereticornis Forest red gum 59
Eucalyptus salmonophloia Salmon gum 59
Lucalyprus moluccana Grey box 50
Eucalyptus leucorylon Yellow gum 39
Eucalyptus brockwayri Dnndas mahogany 36
Eucalyptus crebra Narrow-leaved ironbark 34
Eucalyptus gavdneri Blue mallet - not a timber tree 24
Eucalyptus botryoides Mzhogany gum 0
Eucalyprus robusta Swamp mahogany 0
Grevillea robusta Silky oak 0

Table 10. Buffer survival rates

Specias name Common name Survival rate %
Acacia pendula Weeping myall 49
Acaria salicina Cooba 85
Casuaring obesa Swamp sheoak 0
Casuarina cunningharmiand River oak 29
Casuarina glauca Swamp oak 95
Eucalypius sargentii Salt river gum or sargent’s mallet 78
Eucalypius astringens Brown mallet 38
Eucalyprus occidentalis Swamp yate 17
Eucalyprus cladocalyx Sugar gum 0
Eucalyptus steedmanti Steedman’s mallee 0
Eucalyptus siricklandii Yellow flowering box 0
Melalewca styphelivides Prickly paper bark 0
The Birchalls have had 99.9% success rates with trees they grew from seed.
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Shelter, buffer and habitat
planting at Narrabri, NSW

Rachel Thomnas is the enthusiastic Environmental
Officer for Quakville Pastoral Company near
Narmabri, NSW. She has commenced a tree
planting program of about one kilometre per year
to provide shelter, a spray buffer, and to impzove
habitat values and zestherics on the farm, They
have planted almost 10, 000 seedlings berween
1996 and 1998, plus 25 hectares of saltbush.

The properry is flat and has mainly black cracking
clay soil with a small hill on clay sidges.

Site preparation consists of deep ripping four to six
months before planting, and cultivating a couple of
times wichin that period. The residual herbicide
Simazine is applied four to six weeks before
planting. A knockdown herbicide is applied abour
a week before planting if necessary.

They have planted in autumn (April-May) and
spring (August-September). Autumn seems to be
better as there are fewer weeds, better soil moisture
and more time available on the farm, although
frosts can be a problem. Spring planting can run
into soil moisture and weed control problems.

They have planted 23 specics of native crees and
shrubs, which are listed at the end of this case
study. Most of these species are indigenous to
Narrabti, and virtually all are indigenous to nosth-
west NSW. The species that had done exceptionally
well after two years are indicated in the table.

After experiments with machine and hand
planting, they now favour hike seedlings
propapated by a local farm tree nursery and the
potd putki hand planting implemenc. Each tree is
guarded with a milk carton guard and two bamboo
stakes. They have found that it is very important
that the ree guard has a good scal with che soil as
wind can get in under the guard and dry out che
plant.

In cheir fisst year of planting, they used speedlings
planted by machine, but had difficulties. The
ground preparation was not good, and the soil had
many large clods. Soil moisture was a problem, and
they lacked species suitable to the site.
Consequently, many plants died.

The shelter belts are usually 25 metres wide and
about one kilometre long. Shrubs and wees are

mixed, about 4 metres apart along rows that are
five to six metre apart. Each shelter belt has three-
four rows, depending on how many can be firced
in. They have also established 2 small wood lot
nine rows wide, that is 100 metres by 350 metres.

Trees planted two years ago are up to and
exceeding 2 metres high and some birds have
moved into the planting. Their plantiug has
created considerable interest among other farmers

in the district.

Table 11. Trees and shrubs planted at Oakville

Species nams
EBucalyptus camaldulenis
EBucalyptus microcarpa
Eucalypius melliodora
Ercabyptus popuinea
Angophora floribunda
Eucalyptus sideroxylon
Eucalyptus blakelyi
Acacia salicing
Bucalyprus melanaphioia
Brachychiton popuineum
Callisternon salignus
Eucalbyptus albens
Aracia harpophylls
Pivensporum phyllinaeoides
Eucalyptus ressellaris

Common name
River red gum

Grey box

Yellow box

Bimble box
Rough-barked apple
Mugga ironbark
Blakely’s red gum
Cooba

Sitver-leaved jronbark
Kurrajong

Weeping bordebrush
White box

Brigalow

Bucterbush
Carbesn/Mareton Bay ash

Table 12. Species planted April 1396

Species name
Aracia stenophylla
Aracia decora
Melalruca bracteata
Allocasuarina lenhmanii
Casuaring cristala
Casuaring glavucd
Excalypies Lergiflorens
Evcalyptus coolabah
Excalyptus gardenit
Rbagpdia spinescens
Callistemon viminalis
Flakea leucopters
Aralaya hemiglauca
Atriplex nummidaria

Common name
River cooba
Wesrern golden warde
White doud mee
Bull cak

Belah

Swamp o2k
Black box
Coolibah

Blue mallee

Berry saltbush
Red bortlebrush
Whitewood

Old man sltbush
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Spray drift control planting at
the Emerald Natureline, Qld

The Emerald Natuteline project began after
concerned citizens raised queries about health risks
caused by spray drift. The Queensland Health
Department suggested that the planting of a belt of
trees around che town would have some effect in
reducing drift, and in 1990, a tree planting project
funded by the state government was started.

The project was originally designed to provide a
belt of trees around the perimeter of the town, but
as more informadon on spray drift became
available, planting on farms was seen to provide
greater drift capture opportunicies.

In all 50, 000 trees were supplied by Department of

Primary Industries Forestry and planted aver a two
year period. Further planting has
been done, but on a much smaller

About two thirds of the
trees planted in the
Natureline were planted

on farms, with most of

scale. About two thirds of the trees
planted in the Natureline were
planted on farms, with most of che
planting on about 19 farms.

Much of the pianting was
established on light to medium
clays, on former brigalow country

the planting on abour 19

farms.

The success of the Natureline

planting was mixed; in some cases

vircually all the trees died. Causes
for this varied from drought stress and insect atrack
to simple neglect.

Trees planted on some farms were not well looked
after. The reasons could have been that the trees
were free, they required more maintenance chan
was expected, or landholder priorities changed and
the trees were no longer part of the property plan.

Planes which did succeed have done exceptionally
well, These have benefited from good management
from the start and from the use of some simple
rules which were developed during the life of the
Natureline project.

The Natureline ‘rules’

»  Plant any time of the year, as long as there is at
feast 70 cm soil moisture,

»  Tiees should be watered in at planting with a
few litres of warer to settle them in.

+ Toral weed control is essential for the first six to
owelve months. Plant into bare soil and use

mulch if possible.

+ Plant in wide strips, at least 30 metres wide

with trees in rows about 5 metres apart.

Tabie 13. Best species to pfant around Emerald

Species name
Aeacia pendula
Acacia stenophylla
Aracta salicinag
Melalewea bractzata
Callisternon viminalis

Cauraring cristata
Eucalyptus camaldulensis
Eucalyptus sideraxylon
Encalyptus argophioia
Eucalypius rreticornis
EBucalypius microtheea
Eucalypius ochrophloia
Bucalyprus mveretiana
Albiria lebbeck

Cauaring amminghamiana

Common name
Myall

River cooba
Doolan

Black tea rree
Weeping bordebrush
River sheoak
Belah

River gum
Mugga ironbark
White gum
Forest red gum
Coolibah
Yapunyah

Black iron box
Indian siris

Roadside and boundary
planting by the Balonne
Chemical Liaison Group

The Balonne Chemical Liaison Group, started by a
group of cotton farmers, began establishing trees
on property boundaries and road reserves in the St
Georpe Irrigation Area in 1994, They planned w

capture spray drift and at the same dme improve

the landscape by greening the edges of che major
road that runs through the vownship.

In 1994 they applied for funding and were granted
5000 trees per year for three years chrough the

Queensland government’s Trees for Landcare
scheme, This allowed planting to be established
along roadsides and properties. The group learned

from some early failures that time had to be

allocated to looking afrer che trees after planting.

Watering was critical to allow the tree time to get

established.

They are now planning further planting in the

area, much of which is intended to capture spray
drift from local cotton felds.
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Nick Bligh, St George

The first planting was on Nick Bligh's properry where
1000 wees were planted in 1994. Tiwo rows went in
between his dam sump and the main road w
Goondiwindi. The soil was prepared well by cultivatng
and fallowing for a season. The site was laser levelled just
prior to plnring and furrows were cut for flood
irrigadon of the rrees.

The site was flood irrigated just before plantng and the
trees were hand planted inwo moist soil. Plastic Sure Gro
tree guards were used and weed control was mainrained
while the trees were less than 18 months old. Half che
trees were mulched with comron wash, which proved to

be a good mulch optdon.

There was no real difference in the growth of the wees
with or without mulch, but thotough warering and
controlling weeds aided the trees grearly. The trees were
flood irrigated a couple of times in the following years,
but this was only needed because of drought conditous.
Trees were planted at 2 spacing of 4 metres by 5 merwes
and had reached heights of up w 6 metres in three years.

The trees are highly visible frorn the road and have had
very positive responses from the local community. A
wide range of wees were planted, some of which proved
more successful than: others.

Table 14. Best performing species around 5t George

Species name Common name

Aracia pendulz Myall

Acacia seenophylla River cooba
Casnaring cunninghmiana River sheoak
Eucalyprus argophloia Western white gum
Eucalypras camaldulensis River wed gum
Eucalyprus largiflorens Black bax

Bsctlyptaes bevscroylom mse Red flowered yellow gum
Eucalyprus coolabah Coolibah
Eucalypirss moluccana Grey bax
EBucalypirs raveretiana Black iron box
EBucalyprus spavhulata Swamp mallert
Melaleuca bracieata Black tea tree
Melalevcs stypheloides Prickly leaf rea ree
Tipuana tipu Racehorse ree

Failures included

Species name
Callistrron
Eucalyptus papuana

Common name
Bomlebrushes
Ghast gum

Tree planting by machine at St George

For later plantings, the Balonne Chemical Liaison
Group used a tree planting machine, which suited
the flat soils and good site preparation. The use
of the tree planter changed the work of planting
from hard work with mattocks to a fast and
effective system which has seen up to 1200 trees
planted in a day.

The machine used was a modified Shelterbelter
planter from Western Australia. The planter was
converted to a drawn machine with electric
hydraulics controlled by the planting machine
operator.

Lessons from half a century of
tree planting on the Downs

Trees planted 50 years ago at Mike and Peter
Thomas’s propercy, Tyunga, a cotton, grain and
broccoli farm on the road between

Brookstead and Cecil Plains in
western Queensland, remain a

good source of knowledge for tree
growers with heavy clay soils, in

The trial involved the
planting of 91 species
from 1948 to 1960.

Some species have

the Downs or in similar
districts. The large planting greets
visitors ar the front gate of the

properrcy.

In 1948 Mike and Peter's father,
Frank Thomas, formed an alliance
with the then Queensland Forestry well: others perﬁ-nned
Department to establish species
trials for trees on the heavy clays of
the Darling Downs.

survived the test of time

well initially but later

failed,

The trial involved the planting of

91 species from 1948 ro 1960. Some species have
survived the test of time well, others performed
well inidally bue later failed.

Trees were spaced at 3 metres by 3 metres and

established as lines of different species in 2 multi-

tow windbreak. The trees were kept weed free by

cultivating berween them, Trees were watered

from a nearby irrigation channei during dry times s
only.

Since the trees have grown, they have had
minimal atrention.
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Table 15. Bast surviving species 49 years after planting

Species name Common name
Camaring gluea Swamp sheoak
Eucalyptus camaldhulensis River pum
Eucalyptus moluccana Grey box
Acaria pendula Myall
Eucalyptus sidevoxylon Mugga ironbark
Tamarix aphylla Athel pine
Eucalypirs ochrophloia Yapunyzh

Pinws halepensi Aleppo pine
Acacia harpophylia Brigalow
Brachychiwon populnews Kurrajong

Celtis sinensit Celas

Acacia stenophylla Fragrant myall
Encalyprus pilligaensic Molly bax
Eucalyptis salutris Gimler

The arboretum was measured regularly by the
Fotestry Department until the early 1970s, and
reading chese old reports is interesting. These

recorded which trees were the best performers at

the time. Some species named in the mid-60s as the

best trees have since died out or gone on to become

serious weeds. Others which went unnoticed are

now surviving and growing well.

Planting for rising water

Tan has a long association with tree planting, having
inhetited an interest from his father, Frank Thomas
of Tyunga, Brookstead. [See carlier case study on
Frank Thomas’s 20 years of planting at Tyunga].

In 1988 Jan decided to plant 500 trees in two rows
adjacent to the channel to try to control the
waterfogging, Within three years the previousty
spreading wet patch had disappeared. Crop
production returned to normal and the land has
remained quite stable.

By using available resources on the farm and a
conple of spare days he successfully established a
vigorous and functional tree plot, Planting cost
approximately $3.00 per trez and saved several
hectares of valuable land from becoming useless.

For the first year lan irrigated the trees from che
leaky channel and ensured success by controlling
weeds regularly.

Now that the plot is well established, Ian is finding
that as well as achieving his original plan to stop
the waterlogging problem, the trees serve as a wind
break shelter, improving the general look of his
property, and provide the pleasure of regular visits
of koalas and other wildlife.

Table 16. Trees planted for salinity

tables and salinity at St
George, Queensiland

lan Thomas, St George

When Ian Thomas took up a block in the St George
Irrigation area he found rhat he was starting to have
problems wich rising watertables and salinity in
association with a leaky channel. The channel in
question runs along his northern boundary and is
built largely above the ground. The hydraulic
pressure created when the channel was full was
causing waterlogging and saline condidons for some
70 metres into Jan’s cotton felds.

Specles name Common name
Eucalyptus melliodora Yellow Box
Eucabyptus rudis WA flooded pum
Eucalypins sideroxylon Mugga ironbatk
Eucalyptus moluccana Grey box
Casuarina cristata Belah

Tan has gone on to plant more areas of his propercy

for other purposes, including drift capture and

wildlife habitat.
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Section Four:
Selecting the right tree
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Species suitable for cotton farms

Shrubs and small trees

Scientific name

Common name

Years
to reach
am

Frost

tolerance

Preferred
Climate

Soils

Native species
Arariz pendula Myall or Botee S 5 high any clays-buc not wer | wildlife, aesthetic drift.
Acacia salicina Cooba, Doolan, 8 3 high any dlays drif, salinity, windbreak, timber.
Sally warde creck banls, suckers readily from roots.
Acacia sienaphylla River rayall, River cooba | 8 3 | high southern | clays creck banks, drif,
‘ wildlife, saliniey,
_ - | spreads from seed,
Calfisteman citrinus Red botrlebrush 3 7 | high any clays-but not wer | wildlife, aesthetic, slow prowing.
 Callitemon pm’un’a;r;r River bordebrush 2 A= _t high | southemn | clays wildlife, creek banks.
Callistemon salignus White botdebrush 2 . low any lighter clays wildlife, creek banks.
" Callistemon rigidus | Stffleaf bottlebrush | 2 E high northetn | adapuable wildife, drif, grear habita for small
. birds o nest in.
Callisemon viminalis | Weeping botdebrush | 6§ | 4 | high any clays windbreaks, drift, wildlife, creek banks
 Excabpts ccbsbee wad Dwarf sugar gum 8 3 moderate | southern adapuable windbreaks, s
Fasbps buviorrzzn | Red flowering yellow gum | 8 3 high any adaprable windbreak, drifi, aesthetic.
Escalyptus platypus Moor, platypus gum | 5 3 | moderate | northern ligheer clays windbreak, diift. —
Eucabyptus sargentii Sargent’s mallee 8 5 i low | souther adaptable windbreak, driff, salinity.
Eucalyptus spathulvia | Swamp maller 8 3 I'- moderate | southem adapable windbreak, drift, aesthetic, saliniry.
 Evcalyptus steedmanii | Steedman’s mallee 8 3 | high [southemn | adaptable windbreak, drift, acschetic.
Bucalyptus stricklandii | Yellow flowered gum 8 3 E moderate | southem light dlays windbreak, drift, zesthetic.
Eucalypeus viridus Green mallee 6 3 [ high sourhern light clays windbreak, drift, zestheric. 3
Melaleua bracteata White clond mree 6 |3 [ mederate any adaprable windbreak, salinity, creek banks,
| : wildlife,drift.
Mebddnea fbmagrrwm. | Saltland paperback | 3 — _'6 | _ﬂ_— | souther | clays salinity, windbreak.
Melaleuea linaviifelia | Snow in summer RE moderate | any lighter clays creek banks, windbreaks, wildlife,
| _ salinity, melaleuca oil.
Melalewea nesophila Mauve paperbark 4 6 | moderate | northern lighter clays aesthetic, windbreak,
Melaleuca stypheloides | Prickly paperbark 4 "high | nomhern | adapmble | windbieak, drit, wildlif, good habicar
for small birds.
Exotics
 Albizia julibrissin Sille eree 4 3 modenate | souchern adaptable aesthetic.
Cenatonia siligua Carob bean 7 5 | modente any clays aesthetic, slow growing.
Froxinus griffichsif Evergreen ash 5 3 high | southerm | adapable | windbreaks, drift.
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Taller trees
Scientific name Comman name Height  Years Frost Preferred  Soils
] toreach tolerance Climate
metres
Brachychimon populnne | Kurmajong 12 5 high any adaptable wildlife, assthetic
Casia breueserd Leichhardtbean |10 |5 | modemie | nombem | ghercays | widie, windbreak, aovheric semi deciduots
Caaring crisan Beah,blackoak |12 |2 hewy | ay | adipable drif, windbreak, wildlife, some leaFbugs |
in very heavy soils
" Conera cevinghamizns | River sheoak 14 ) high | any lghter days | doif, windbreak, wildie, |
{some leal bugs in very heavy soils)
 Casaariva glawca Swamp oak 12 3 moderste | northem adaptable slinity, drift, mndbrmh_wﬂdh&. ideal
single or two raw buffer species as it
| suckers and will keep 2 canopy m the ground
Bucalyptus albens White bax 15 2 high southem | adapeble windbreak, df, frewood
Eucabpis argpbloia, | | Wesem whive gum_#]120~ o, 2 high any adaprzble dimber, dif, windbreak
Fucabyptus blakeb Blkeysedgum |16 |2 high wuthern | adaprable windbreak, frewood .
Bucabpra brackuai | Dundasmabogany | 12 | 3 high southern | adsptable windbrak, dife
Furabprus comabdubnst | Rivee red gum 6 |2 | high = adapuble winlbreak, widif, rockbanks,slincg i
* Buabprus comabtelnss | Sivervon gam 6 |2 ‘hgh | sowhem | adapable windbrask, slinicy, deife
tar anerra
Euealpius cambaguina Dawson gum 14 2 high northem adapuble windbreak, wildlife, drift, very comperitive
with crops
Eucalypius lorgifiorens | Black box 12 3 high any days salinity, windbreak, drif
Buctbptes melanophbic | Siver leafironbark | 10 | 3 high norhern | lighter clys windbreak, wildlife, dife |
Fudpr mellodons | Ydowbor |12 |3 | high souhem | Lghtercys | windbreak,widife, dif,good honey ree
Eucabpprus microcarpa Western grey ; o 12 3 high southern a&aprable windbreak, wildlife, drife
' Bucdyptus coolabab | Coolibah 2 |3 high ay | dap windbreak, wildlife, dif |
 Bucabpho molweana | Gumuoppadbox | 14 |3 gh o |ag abaprble | windbreak, salinity wildif, del
Fucabyphus ochrophioia | Yapunysh 4 |3 high any aapuable windbreak, wildife, dof, generally |
muld senmed, good honey e
Eucalyprus orgadophila | Mountain eoolibch | 12 3 moderate | norhern ]ighter.clays windbreak, wildlife, drift
Bucalyptes pilligammsis | Molly box 12 3 | High southem | lghwercays | windbreak, wildlife, dif
by pobrabemss | Red box 78 [Pesgtie Afisouhom @ || Teher s windbreak, wildlif, drife
Bucabyprus populnea | Bicoble bax 12 3 high any Tigheer clays vindbreak vildlie, dif,
Poplar box key kozla food eree in weseern areas
Fucabyprus nyeretima. | Blackionbox | 12 3 modente | nomhen | adaptable windbreak, wildlife, drif
| Busbpres sidemgpbn | Muggp ironbak | 12 3 | high any adaptable windbreak, wildlife, dif, frewood
Eucalyptus tereticornis Forest red gum, 18 3 moderate | northern adap table | windbreak, wildlife, drif, firwood,
(Qd blue gum saliniry
Eucalyptus thoretiana Mounain laputiyah 10 3  modenre | northern lighter clays windbreak, wildlife; ikt
Flindersiz australi Crowszh, Tk | 10 5 modenate | nonhem | lighter clays windbreak, wildie, drif
 Grevillea robucta Silky oak T E modenate | any Tightes clays windbreak. vildlife, dsif, craft wood,
good farfoney eaters :
Lyiphylim bookeri | Natvebabinia | 10 | 4 modemte | nomherm | lghterchys | windbresk, widlie, i, crat woad
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Taller trees continued

Scientific name Commonname Height Years Frost Prefermed

in to reach tolerance Climate

metres.  3m

Melia asederach White cedar 10 2 moderate | any adaptable windbreak, wildlife, drift
| salinity, crafowood, ateraces hairy
i caterpillars, deciduous
Pleiogyninm timoremse | Burdekin p];rr; 8 . 5 | moderate northern lighter clays windbreak, wildlife, drift
craftwood, edible fruit

Exotic trees

Scientific name Commonname Height Years Frost Prefered

in toreach tolerance Climate

metres

Celtis sinensts Chinese celtis 10 I 4 moderate | southern | adaptable | windbreaks, drift, deciducus,
; a major weed in creeks on the coast
Koelrentaria panicslata | Golden rain tree ] 10 "3 | modemee | any lighter clays windbreaks, agsthetic, deciduous,
some weed potential
Pinus halepensis Meppopine, | 10 | 4 | high | soubem | fighrclaym | windbreaks, dif —
| Galipoli pine
Schotia brachypesala | Parrot tree 3 5 : moderste | northern | ]jghter‘(:‘lay_s wildlife, aesthetics,
good for nectar feeders
' Tomarindw indicus | Temarind 12 3 moderate | northern | adap[ablé A windbreaks,drift, fruits
Tmaricaphlls | Ahelpine | 12 5 | high any adipuble | windbreaks, drif, salioi,
Very invasive 100t syster 4
Tipuana tipu _Racehorsc wee |10 2 high any adaptable windbreak,_ciri&, craft wood
 Schinius molle Pepperina 12 | 4 | bgh | ay | Ggherchys | windbreak, deiftbrinle branches,
' | fly repellent, craft wood, edible Fruit

Department of Natural Resources: Queensland Tree Selector

(htp:/fwww.dpi.gld.gov.au/fiqweb/welcome.htm)

Department of Natural Resources, (1995} Trees and Shrubs, DNR, Brisbane.
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