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MYCOHERBICIDES

MM Say, B.A. Auld and C.F. McRac,
Agricultural Research & Veterinary

Centre,
Orange, N.S.W.

Iniroduciion

Mycoherbicides are fungal plant pathogens applied to control weeds in the
same way as conventional herbicides. The prefix myco derives from the Greek
word for mushroom mufes.

Therc are two commercial mycoherbicide products on the market in the USA,
Collcgo and Devine and others in development in the USA, Canada, The
Netherlands and Australia.

Mycoherbicides are a form of biological control but differ from classical
biological control in a number of ways. Unlike classical biocontrol agents
the biological agents used in mycoherbicides do not spread reliably of their
own accord and are not normally found in nature in sufficient quantities to
cause e¢pidemics. Thus, to be effective, mycoherbicides have to be applied
directly to the target plant in a high concentration (typically 106 to 107
fungal spores per millilitre) water based spray,

Mycoherbicides have been developed from fungi alrcady present in the
environment. This is an advantage when compared with the use of imported
organisms for biological control. There is always a risk, though often
remole, of exotic species infecting non-target species. Although wide scale
short range testing is carried out, it is impossible to test a candidate

fungus on the entire flora of a country.

Rescarch Project on Xantbium weeds

NSW Agriculture & Fisheries has a mycoherbicide research project based at the
Agricultural Research & Veterinary Centre, Orange. The current emphasis of
rescarch is the control of Bathurst burr Xanshium spinosum(L.) by the fungus
Colletotrichum orbrealare (Berk, et Mont.) v. Arx (Walker and Nikandrow,
unpublished},

Bathurst burr is an important weed of pasture and summer cropping. The burr
is a cause of wool fault in flccces throughout eastern Australia. In crops

such as soybeans, cotton and lucerne, often grown under irrigation, Bathurst
burr is a competitive weed reducing yield and contaminating the seed product.
In these situations Bathurst burr can often not be controtled by conventional
herbicides, such as 2,4-D because of the proximity of susceptible plants.
Apart from Australia, Bathurst burr is also a weed of some importance in
South America and South Africa.

In 1984 a survey was conducted throughout south eastern Australia to look for
possible biocontrol agents. During this survey the fungus Colletotrichum
orbiculare was found to be causing anthracnose on X, spunosum in several
locations {Nikandrow, Weidemann and Auld, unpublished). In the ficld the
fungus caused leal and stem lesions, only occasional plants werc found to
havc been killed by the fungus. In preliminary glasshouse tests isolates of



2

the fungus were pathogenic to X, spfnosuer producing symptoms of seediing
blight and anthracnosc on older plants,

Asscssment began at Orange for the potential of the fungus as an inundative
conlrol mechanism.

As one of the criteria for a successful commercial mycoherbicide is
incxpensive mass production of the infective propagules, experiments were
initially undertaken to assess in viiro fungal production. The fungus grew
well in liquid shake culture using standard laboratory media. In excess of
106 conidia mI~1 were produced after 7 days incubation; the viability of the
spores being 93% (Auld, McRae and Say, 1988).

The response of X, spinosum to increasing inoculum concentration was
determined because inundative biocontrol depends upon the application of the
biocontrol agent at high concentrations. All plants inoculated with > 106
conidia m1~? died within 21 days. Sporulation occurred four days after the
appearance of stem lesions suggesting the possibility of natural secondary
infection,

A scries of controlled environment experiments were conducted on X, sprposum
ptants o cstablish optimal conditions for disease development (McRae and
Auld, 1988). The results showed that temperature is not likely to be a
limiting factor for this fungus as a mycoherbicide becausc the temperature
range at which maximum disease development occurred was within that which
occurs during the growing season of Bathurst burr. Disease development was
however increased with increasing dew duration and high relative humidity.
In addition, dew within 4 hours of inoculation and a dark period during the
dew period significantly increased disecase. The absence of these factors
although restricting the effectiveness of the fungus as a mycoherbicide can

to some exteni be overcome by artificial inoculation technigues. The
humidity level at inoculation and to some extent during the dew period could
be increased using more efficient carrier agents, invert cmulsions or

applying the fungus as a gel or granular preparation. Such inoculum
preparations would also overcome problems associated with a time delay
between inoculum challenge and onset of dew conditions. Mycoherbicide
application could also be timed to occur when environmental conditions most
favour infcction. A late afternoon or early evening field application would
maximize Lhe effect of natural dew and accommodate the fungal requirement for
darkncss during infection. Also the fact that effective dew periods for
infection were less for high temperatures is encouraging,

For a mycohcerbicide the fungal spores need to be formulated into a stable
product. A dried powder with at least a six months shelf lifc can be
prepared from a water based shurry of kaolin, an aluminium clay.

Ficld Fests

Field testing of the mycoherbicide began in 1987, During the past (wo
summers trials have been conducted under a range of climatic conditions on
(ransplanicd populations at Orange and Forbes, on a natural population in
grazing land at Wellington and Cowra and in an irrigated soybean crop at
Yanco.

The results from this work have been enecouraging and some general conclusions
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can be made. The age of the plant, rather than the physiological status was
the more important factor in discase development. Younger plants were killed
more quickly than older plants. In older plants there was a slower
development of disease almost without visible symptoms, Death may scem to
suddenly occur six 1o ten weeks alter inoculation,

When inoculating natural field populations at Wellington environmental
conditions were not optimal {or discase development. In the twelve hour
period after inoculation the dew period ranged between 0.3 and 7 hours and
the temperature fell below the optimal level. Disease development is slower
under such conditions but 8-10 weeks after inoculation 88 1o 93% of all
plants had been killed.,

High plant mortality rates of approximately 88-99% were recorded in soybean
crops eight weeks after inoculation. In these irrigated crops the plant
continucs to germinate throughout the growing scason. We have found in
glasshouse experiments that the fungus will only cause secondary infection if
there is movement of water above the soil surface. Some discase spread does
oceur between inoculated and non-inoculated plants if there is frequent dew
development or rain, It is probable that in trrigated crops the humidity

will remain high under the canopy cover and the disease will spread {rom
inoculated plants to provide secondary infections.

The novel use of the fungus as a mycoherbicide is the subject of a patent

owncd by the Department (Auld, 1988). In 1988 the Department advertised for
expressions of interest from commercial firms to develop a product based on
rescarch done at Qrange.

The Swiss based international firm, Sandoz, which has experience in
agricultural chemical formulation and marketing, biocontrol products and
fermentation technology was chosen as the commercial partner from several
interested companies. They have begun commereial scale fermentation tests
and will be co—operating with us in field trials in eastern Australia this
coming summer,

Further rescarch is aimed at using the fungus to attack Noogoora and Hunter
burrs (Xanthium occrdentale (Berlol.) and Xaathrum rraficum (Moretli) )
which are major weeds in Australia and the USA. The fungus is only weakly
pathogenic on these species and techniques to increase its cffectiveness are
being studied.

Histological work is being condueted for a greater understanding of the
interaction between host and non hosts and hence the barriers Lo disease
devclopment. We are currently investigating the possibility of formulating
the mycoherbicide with enzymes to help break down the plant’s cuticle and so
assist the penctration of the fungus. In another line of research we are
cooperating with scientists at the USA universitics, Cornell and Arkansas, in
cloning genes for cutinase in bacterial plasmids for insertion into the
Colletotrichum orbiculare fungus itsell.

Acknowlcdgecmenis
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RAGWEED, PARTHENIUM AND NOOGOORA BURR
CONTRQL IN THE POST-EPIBLEMA ERA

Pr Rachel E McFadyen

Alan Fleteher Rescarch Station
Department of Lands
PO Box 3¢
Sherwood, 4075, Qfd

INTRODUCTION

The stem galling moth Epiblema stremuana was introduced from Mexico for the biological
control of Parthenium wced in Queensland. After releases in January 1983, it was
widespread in Central Queensland by winter 1984, In summer 1984-85 releascs were
made throughout the Parthenium and Ragweed arcas of Quecensland, and in coastal NSW
as far south as Coff’s Harbour. In 1986, relcascs were made on Noogoora burr on the
Victoria, Daly and Gulf Rivers in the NT, and on the Ord River in Western Australia in
1987. The moth now occurs throughout most of Queensiand from Capc York south,
although in the western half it is only present after general rain has germinaled the

hurr.

The adult moth, about 1 c¢cm long and inconspicuous, lays cggs singly on the lecaves. On
hatching, the minute larvae feed initially in the leafl, then bore into the stem through a
bud, where cach larva feeds inside a swelling or gall in the stem. When full grown,
thcy pupate in the gall and the moth emerges through a hole, The life cycle takes as
littlc as 4 wceks in hot weather, and large females can lay over 1000 eggs.
Development and increase is much slower however if the weather is cold or the plants

scarce or drought-stressed.
PRESENT SITUATION : CONTROL DUE TO EPIBLEMA

(1) The most obvious visible cffeet is a noticeable reduction in plant height. The
cffect is greater in some areas or seasons and less in others, but is very signilicant
overall, both in parthenium and in ragweed.

Lven in this ycar’s idcal conditions, most Parthenium in central Queensland is 50 to 100
cm tall when flowering, and plants over 150 c¢m tall are rare. Any Parthenium stands
over 150 em tall scen now are plants which have not been attacked by KEprdlema becausc
of local scasonal conditions, and the extensive areas of 2 metre tall Parthenium, which
used to be common on good soils after rain, arc now a thing of the past. The same has
occurred with ragweed along the coast, and with Noogoora burr in areas with reliable

rainflall.

These plants are annuals, and require large quanties of sced cach year tn order (o

persist at pest levels. But sced production is a function of the biomass ie. the volume
or possibly thc surface arca of the plant, considering the plant as hall of an ellipsoid.
Thus halving the lincar dimensions ¢height, sprecad) reduces the surface area by 1/4 and
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the volume by 1/6, i.e. a 1 m tall plant produces not half as much sced as a 2 m plant,
but somcwhere between 1/4 and 1/6 as much, The same will apply to total pollcn
production in ragweed.

(2) A lcss noticcable effect is increased seedling mortality. Particularly in pasture,
scedlings attacked by Eprbfema carly in the spring are not killed directly, but wiil fail
to oulgrow the grass, and therefore die without flowering. This effcct will depend on
hcavy Eprblema attack carly in the scason, and thus will only be noticeable in favourabic

years,

3 Work in Holland with another Epib/ema attacking spear thistle (Crrsium vulgare)
showed that although the level of insect attack, and also of seed production in
undamaged stcms, varicd enormously from year to year (probably due to wcather cle),
novertheless Bpriblema attack consistently reduced the number of flowerheads to only 7%
ol Lthose in undamaged hcads, and in some years to much less (Klinkhamer e/ a4 1988).

Spcar thistle only produccs a single flower stalk, and the effect of damage may thus
have been greater, but with ragweed or parthenium it is likely that seed production on
cach stem attacked is reduced to this extent, and it is common for over 50% of
[lowcring stems to be attacked by FBpriblema. This study thus confirms that heavy
Epiblema attack probably reduces seed production to about 1/6 of that in unattacked

plants.

(4 Records of a light trap run at Sherwood for the last 3 ycars (Figure 1) show
that the Epriblema abundance in the area varies greatly [rom year to ycar and in ways
that we do not properly understand at present. The very mild winter and hot spring
fast ycar increased over-winter survival and produced a very large spring cmergence
pecak, which merged into the summer emergence without the usual October/November
population fall. However, very hot dry weather in October and November caused hcavy
larval mortality and numbecrs crashed. In late summer and autumn this year (February
to April), Eprblema levels were still well below those in 1987 though not below last
year. Seasonal fluctuations of this sort, due we believe to weather conditions, naturally
affcet (he degree of control obtained. Fluctuations will be cven more extreme on
Parthenium and Noogoora burr in inland areas.

OTHER INSECTS

On parthenium, 2 other insects have been established in Central Qucensland, a stem
boring weevil, Zistronotus setosipennis, from Brazil and a very small leaf-feeding moth
from Mexico, Bucculasrix sp. The moth is widesprcad and common, the weevil is
widespread but still rare; neither have a really significant impact on the plant though
cvery littie helps!

On ragweced, the only other insect is the lecaf-feeding beetle Zygogramma bicolorata,
which is common and scasonally abundant throughout the ragweed arca. 1t can causc

significant damage in local areas but this is very patchy and its overall impact is small.

FUTURE



We arc still actively working on the biocontrol of all 3 plants, with 5 or 6 insccts and a
rust discasc al various stages in the process leading towards ficld release. Tt scems
unlikely that any onc will be the sole and sufficient contro! agent, but conversely it
docs scem that the combined effect of insect damage will gradually reduce these weeds
until they are no longer a problem. Already, several of the better managed propertics,
cven in the worst affected areas of Central Queensland, have been able to defeat
parthenium by redueing stock numbers and thus increasing grass eover. The important
fact to note is that after the first vear or so, their production figures and thercfore
income have recovered to previous levels. That is, with more grass the eattle reach sale
weight more quickly and the income per hectare is not reduced even with lower cattle
numbcrs. Typically, either no herbicides at all are used or clsc spot spraying only
around yards, dams cte. These results were not being achieved in the pre-F&priblema cra,
and increased attack by new agents should increase this effect in the future,

REFIERENCES

Klinkhamcer, P.G.L., De Jong, T.J. and Van Decr Meijden, E. (1988) Production, dispersal
and predation of seeds in the biennial Crrsium vulgare. J Ecol 76, 403414,



Figure 1 EPIBLEMA moths caught in light trap at Sherwood, Qld

1986 - 1887

1 Sept.
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DEVELOPMENTS WITH DODDER CONTROL

Neil Nelson

District Agronomist

NSW Agriculture & Fisheries,
Singleton, N.S.W.

INTRODUCTION

Golden Dodder ( Cuscuta campestris) an introduccd parasitie weed is a threat
1o lucerne, vepetables, many broadleaf crops and pastures throughout N.S.W,

Despite its declaration statewide as a Noxious Plant in N.S.W., South
Australia and Victoria, new infestations are being found, principally in
river valleys, 1ts spread has esealated over the last three years, putting
many major crops grown in areas adjacent to infested watercourses at risk.

Golden Dodder has proved to be a difficult weed to eradicate. Its seed can
survive for long periods, it grows rapidly and ean commence seeding after
only a few weeks growth, It will grow on a wide range of host plants
including broadlcafl crop vegetables, weeds, native vegetalion and some Lree
species. Gacrter (1950) reported 67 species in 24 families as hosts.

To date the main methods of control have been the use of cutting and burning,
crop rotation and non—selective herbicides. Several new developments in
control including rescarch into selective herbicides and management
strategies such as habitat manipulation give hope for the future.

IMSTRIBUTION AND SPREAD

Golden Dodder ( Cascuta campestris) infestations arc not new. Infestations
were thought 1o be introduced from North America over 50 years ago. However,
an explosion of the weed has occurred over Lhe last three years.

Chilean Dodder ( Cuscuta sauvec/ens) was found in three stands of South
Australian lucerne in late 1985 and in new lucerne sowings at Hay and
Darlington Point in 1987. No further outbreaks have been found.

Chilean Dodder has proved to be just as devastating as Golden Dodder in many
ways in Europe and New Zealand. It is a low growing dodder usually not
rcaching as high as the canopy of a hicerne crop and may not be noticed until
the lucerne is cut. It is deeper colour than Golden Dodder and its florets

arc larger and petals fringed.

Golden Dodder is commonly found in association with rivers and flooded areas,
since water-horne seed is one of the main factors in #s spread. Dodder

sceds can germinate when covered with water several inches deep, and the seed
is abic 1o live and grow in water for about ten days (Urton 1945). While
mature sced does not float and cannot be transported over long distances,

secd is often present on other trash or in capsules that can float in running
water. The small size of Golden Dodder seed allows them to be picked up in
irrigation suction lines and has been the cause of several infestations in

the Hunter Valley,
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Golden Dodder is now widespread in many river valleys in N.S.W. The heaviest
inlcstations occur on 1he Namoi River near Manilla, the Lachlan River at
Forbes, Cowra and Lake Brewster, the Bylong Valley and Goulburn River, the
Hunter Valley Catchment, Paterson and Williams River and the Murrumbidgee
River downstream of Hay. Other isolated infestations oceur state wide.

PRESENT CONTROL METHODS

To date control programs have been based on preventing infestations,
controlting weed hosts, cutting and burning to destroy seed, herbicide
control and crop rotation. A long term approach is essential for success,
Regencration of seed for up to live or six years is likely, so (ollow up
programs have 1o be implemented, otherwise initial work may have been in
vain.

Presently there are only three pesticide orders for the use of the following
aon-selective herbicides for dodder control in N.S.W,

Active Engredicat Froduct Spot spray Boom spray  Order
rate /100 L. raic/ha Number

Diquat 200 g/L RegloneR 100 mL 1.5-3 L PODIQTH

Glyphosate 360 g/L RoundupR 1L 0.5-9L PO-GLYP-4

Amitrole 250 /L. +

Ammonium thiocyanate WeedazolR TL 1 L 341 PO-AMIT-

220 g/L AMOT-1

When vsing herbicide as a means of control of dodder, it is important (o
spray 1o one metre outside the perimeter of the dodder infestation.

There are no selective herbicides registered for the control of dodder in
crop or pasturc situations which will not affect the host plant, though
perennial plants such as lucerne, providing they are at least one year old,
arc not permanently damaged by the RegloneR treatment.

Widcspread control has been hampered by the tack of selective herbicide
control. Where dodder occurs in crop or pasture situations the cost of
control escalates when the crop or pasture is damaged or destroyed by
herbicide treatment of the dodder.

A lack of awarcness of the dodder threat by landholders, misconceptions over
responsibility for noxious plant control along river and stream banks and the
possibility ol reinfestation from properties further upstream has further
hampered control work.

FUTURE DIRECTIONS FOR CONTROL

Co-operalion within 2 Catchment (A Humter Valley Example )

Golden Dodder control can only be conducied or a caichment basis once it
colers a valley.
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To achieve this the combined efforts of landholders, various government
bodies, Pastures Protection Boards and councils is required.

Such a scheme was instigated in the Hunter Valley last year.

A concerted cffort is being made to help landholders control Golden Dodder
within the high bank and river bed areas of the Hunter and Goulburn River
systems. Control work is being conducted by the Department of Water
Resources from funding provided by the Hunter Valley Conservation Trust and
co~ordinated by the Upper Hunter Noxious Weeds Advisory Committee of NSW
Agriculture & Fisheries.

This conirol programn aims to:

«  protect the viability of Hunter Valley agriculture (principally the
lucerne and vegetable industries) by controlling Golden Dodder.

« protect the valuable riverside vegetation and river protection works that
maintain the stream bank stability. Willows, Poplars and seedling
Eucalypts have been parasitised spraying programs.

» minimise the spread of Golden Dodder secd downstream from upper
catchments, providing an incentive for landholders to co—operate and to
co—ordinate landholder and government by Golden Dodder.

A total catchment management approach has been developed. It has been
necessary o start the program in the upper reaches of the various rivers and
streams, and progressively work down over a number of seasons. In the first
scason (1988/89) control work has been conducted along the Hunter River from
Abcrdeen (Rouchel Brook confluence) through Muswellbrook and to Denman
(Goulburn River confluence). Qver 55,000 litres of spray mixture (Roundup at
1% v/v) has been applied to the infestation along this 72km length of river
bank. Golden Dodder has been prevented from seeding in the programmed arca
this year duc to the spraying program and high river levels.

This program does not, however, negate the landholders responsibility to
control this noxious weed. Without a concerted effort on behalf of ali
landholders, Golden Dodder could cause irreparable damage to individual farms
as well as (o the valley as a whole,

To ensurce landholders awareness of the problem, NSW Agriculture & Fisheries
initiated a "Dodder Action Group’ who saturated’ the media with dodder
warnings, Press releases, radio interviews, field days, shows, and dircct

mail publications were all used in this successful awareness campaign., Over
90% of landholders ad joining Upper Hunter river systems are now aware of the
dodder threat,

Initial success has been outstanding. Landholders, councils and government
departments such as National Parks and Wildlife Service and Department of
Watcr Resources have been enthusiastic and arc backing the program with co-
ordinated spraying programs. Overall success will however depend on
continued efforts to prevent reinfestation and this responsibility will fall
more and more on individual landholders.
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Herbicide Rescarch

Research over the last three years has indicated that the selective control
of Golden Dodder may soon be possible in lucerne crops, grass pastures and
NON—Crop arcas.

The herbicide AllyR or BrushoffR (metsulfuron methyl), is looking
particularly promising for control of dodder in cereals, grass pastures and
non-crop situations, with minimal damage to desirable host species in
comparison to the current Amitrole, Diquat and Glyphosate registrations.

Large scale trials adjacent to the Murray River near Loxton §.A. have
indicatcd that AlyR at 1g product : 200 L water plus wetter, will
effectively control dodder and Californian burr (Xaathimm californicum)
scedlings, with minimal damage to desired plants (Crocker 1988). Initial
studies in N.§.W. suggest similar results on Dodder and Noogoora Burr

( Xanthivm occrdentale).

AllyR a( 2.5 g/ha effectively controlled dodder in lucerne when applicd
within ten days of the last cut (or more preferably within 2-3 days of
cutting), however, AllyR causes high yield reductions in the lucerne cut
following application and cannot be recommended (Crocker Pers.Comm).

Herbicides which are translocatcd but not metabolised are concentrated by
dodder (Cooke & Black, 1987). This cxplains how low concentrations of
RoundupR (glyphosate) can be so effective on dodder.

Glyphosate at 0.075 kg/ha (eg RoundupR at 208 mls/ha), sprayed onto lucernc
foliage will kill almost all visible dodder tissue while the lucerne is not
noticeably injured (Dawson & Saghir, 1983). However, some dodder may recover
from haustoria (suckcrs) within the lucernc stems or crowns.

Similarly Crocker (1988) demonstrated that RoundupR at 250 mls/ha, plus an
organo-silicone penctrant PulseR at 1:1000 v/v will selectively remove dodder
from lucerne with minimal foss of lucerne yield. RoundupR at 1:1000 v/v plus
PulscR as a spot spray will control dodder effectively, but is both non-
sclective and non-residual.

Reinfestation of herbicide treated areas from seed still remains a problem
where non-residual herbicides are used. Several recent studies have becn
conducted to evaluate the effcctiveness of herbicides on the viability of
dodder sced.

The use of a Amitrole TR (1.1:100 v/v) and RegloneR (1:1000 v/v) mixture
appears Lo reduce the number of dodder seeds produced within a given season
and may prevent the formation of viable dodder seed if applicd prior to
dodder [lower initiation (Crocker, 1987). But the mixture has no significant
cffect on the viability of mature dodder sced.

Reduction in the seed set of dodder sprayed while actively growing, and with
advanced flower clusters was reported by Milvain (pers.comm). AllyR reduced
seed sct better than the RoundupR treatment.
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Concentration Reduction in Sced Sci

Nil treatment (control) 0%
Roundup R 1:100 v/v 28 %
AllyR 1:200 v/v 62 %
AllyR 1:100 v/v 55 %

It would appear that AllyR treatments prevented further seed set becausc of
the quick cessation of growth within the host plants after treatment.

Propyzamide (KerbR or PoakiliR) and an experimental herbicide PursuitR
(S.N.106664) have shown great promise for selective control in lueerne.
However, all herbicides may have to be re-applied after four weeks, or
following cach lucerne cut.

This herbicide research will have a signiflicant impact on the cost
cffectivencess and ellicacy of Golden Dodder control in the near future.

Habital Managcmcent

Managing habitats to reduce dodder infestations can be very effective. This
year the large 600 ha infestation on Lake Brewster, the irrigation storage
arca on the Lachlan River, has been controlled by maintaining high water
levels during the summer period. A similar management strategy is being
considered {or the Hay Weir Pool.

Pump Fillcrs

Onc potential source of dodder contamination is from irrigated water. In
districts where pumps are used to initially draw water, it may be possible to
filter’ doddcr seed.

The sced is small (1.2-1.7mm in length, 0.8-1.3mm wide and 0.7-1.0mm thick).
Seed of this sizc can be easily picked up in irrigation suction lines and
thereby spread onto paddocks.

There are perforated cylinder [ilters and disc [lilters that arc capable of
filtering out these seeds in the pumping mainline, while providing adequate
flow ralcs al pressures common in irrigation systems. The main obstacle to
simple l1itration is the high sand load carried in river systems such as
occurs in the Hunter Region, However, [ilters should be able to trap dodder
sceds while allowing liner suspended sands to pass through. Automatic self
cleaning [lilters are available and depending on flow rate required usually
cost less than §$1500.

Biological Control

No biological control agent is available in Australia for Golden Dodder.
Rescarch has been conducted since 1960 in Pakistan, Hungary and the U.S.5.R.
and several potential insects and fungi have been identilied (Cooke & Black,
1987). The Smicronyx weevil is the most promising, but there has been no
examination of biogents undertaken in Australia,
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PASTURE MANIPULATION/MANAGEMENT FOR CONTRQOL OF WEEDS
WITHPARTICULAREMPHASISONPARRAMATTAGRASS, Sporobolusalricanus

JE Betts,

Dristrict Agronomist,

Agricultural Research & Advisory
Station,

Grafton, NS W

INTRODUCTION

Compctitive, healthy well managed pasture is recognised as an essential
component lor long term weed control in pastures.

As well as competing more effectively with weeds a vigorous productive
improved pasture has obvious benefits of better animal performance and yields
as compared to unimproved and poorer quality pastures.

Pasture management and manipulation strategics with the grazing animal to
encourage desirable speeies, reduce seeding of undesirables, to prevent
scedling regeneration of weeds and to clean up woody weeds have been
developed or are being progressively developed.

The use of strategic heavy summer/autumn stocking with wether sheep to
prevent seeding and (o control wire grass Aristida ramosz on the northern
slopes, grazing manipulation to encourage seeding and a build up of desirable
nativc pasture species on the northern tablelands, grazing management of
pastures to maintain heavy groundcover and prevent scedling regeneration in
Scratied Tussock Aasclfa trichotoma control programmes and the use of goats

to control woody weeds such as blackberry Ruwbus spp. arc good examples of
grazing manipulation/ management to control undesirable weed or plant specics.

Do such or similar stralegies have a place in control of giant Parramatta
grass Sporobolus africanus?

Before addressing this question it is desirable to give a brief background fo
the pasture situation and giant Parramatta grass problem on the North Coast
of N.S.W.

BACKGROUND

Mative / Natoraliscd pastures

The majority of pastures on the North Coast are unimproved, suminer growing,
grass dominant consisting of native and naturalised species. These arc the
major pastures on the poorer low fertility soils with species such as Carpet
grass Axonopus afiinis, Blue and Wire grasses, Sothriochlos and Dicanthium
spp-, Couch grass Cymodon dactylon, Spear grasscs Stipa and Aristida spp.

and Blady grass fmperata cylindrica being eommon pasture components.

Native /naturalised pastures in the region are used for extensive beef cattle
breeding and grazing for production of store animals which are grown out or
fattencd on better gquality pastures on the coast or more commonly in other
regions of the state or interstate.
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The level of pasture management on much of this land type is very low with
burning in spring, some timber and lantana control, fencing and sometimes dam
construction for stock watcring being the common management strategics.

At this level of land management and with the types of native naturalised
pastures they arc no match in preventing invasion of an aggressive weed

specics such as giant Parramatta grass.

Giant Parramalia grass

Becausc of its various characteristics giant Parramatta grass poses a major
threat to the grazing industries of the North Coast and must be regarded as a
most insidious and serious threat to pasture lands in the Region.

Very heavy infestations of the weed now occur on the Mid North Coast in the
Coffs Harbour, Bellingen, Nambucca and Grafton areas with rapid spread
occurring to the north and south of the heavily infested districts.

Although this grass was {irst described in New South Wales in 1802 its
potential to rapidly colonise a wide area in the summer rainfall arcas of
coastal N.S.W. and Queensland has only recently been recognised.

On the North Coast giant Parramatta grass {irst appeared as a problem at Nana
Glen in the Orara River Valley in the late 1920s. Tt was slowly spread from
farm o farm by cream and calf lorrics and in the late 1960s and early 1970s
regular stashing of farms in the area is thought to have extensively spread

the grass sced with the resulting dense swards that now cxist in the Orara
Vatley.

The rapid spread in recent years from the Orara Valley is thought to be

causcd by increased use of road transport for stock, roadside slashing,

movement of equipment such as bulldozers, farm machinery, milk tankers, motor
vehicles and seed adhering to animal hair or hooves. It is also thought that
flooding in the Orara and Clarence River systems may be an important means of
sced dispersal.

There appears to be much variation within Sporobolus africanus ranging from
small, intermediatc to giant forms, however it is the giant form that poscs
most problems,

The giant form is very aggressive and competitive and will grow on a wide
range of soil types from fertile alluvial soils to poorer quality hill soils.

1t also appears to be well adapted to a wide range of climatic and rainfall
conditions. The plant is very unpalatable with low digestibility and stock
tend 1o selectively graze other pasture species in preference. However in
dry seasons or when feed is scarce cattle will eat it.

Giant Parramatta grass is an extremely heavy seeder and will set seed during
the frost frec periods of the year with the peak of flowering and seed set in
the late summer/early autumn seasons.

Most pastures on the North Coast are not sufficiently competitive to prevent
the invasion of giant Parramatta grass. On the better quality more
compelitive kikuyu and more infensive type pastures Parramatta grass is a
lesser problem, dense well managed pastures tend to keep it at a managcable
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level. However most pastures on the North Coast do not offer this
competition and the potential is great for giant Parramatta grass to dominate
these pastures if not controlled. Once this grass dominates animal
production declines and the cost of control can be high, and in many cases on
the poorer lands, uneconomic.

The major consideration to control giant Parramatta grass must be to prevent
the further spread of seed on the North Coast and control new infestations as
they occur.

Arcas alrcady heavily infested, control strategics utilizing an integrated
approach involving various combinations of ecological, mechanical, grazing
management, competitive pasture and herbicides are progressively being
developed.

CONTRQL STRATEGIES TO DATE

Control aticmpis in Parramatta grass infested areas have ranged {rom chipping
out or spot spraying isolated plants and light infestations, to
slashing / mulehing, burning, cropping, fertilizing, blanket spraying mainly
with the herbicide Frenock and more recently 2,2-DP A on hcavy infestations.
These types of control elTorts have met with varying degrecs of, or lack of
SUCCESS.

Unfortunately, in most situations due attention has not been paid to the veed
for competilive pastures to replace Parramatta grass, there has been a
perception among the farming community that a herbicide or other treatment
alone will solve the problem, However this perception is diminishing rapidly
as il is increasingly realised that competitive pasture species arc an

intcgral part of a giant Parramatta grass control programme,

A particular problem exists where Frenock is used at the registered rate (2L
per ha) on giant Parramatta grass infested pasturcs which have a high content
of carpet grass. The carpet grass is also knocked out. This leaves large

barc areas in the pasture in the following summer or two and has been a major
reason for rapid Parramatta grass rcinvasion from soil seed reserves. See
Figure 1.

PASTURE MANIPULATION/MANAGEMENT APPROACH

In carpet grass country where giant Parramatta grass infestations are light

to medium density (10% to 25% of ground cover) improving the pastures [irst
to encourage a build up of tolerant grass species to the herbicides appears

1o be a worthwhile approach.

The idea is to fertilise the pasture with superphosphate and oversow or

dircet drill a suitable legume combination such as Haifa white clover and
Maku lotus. A fertilizer and legume sowing programme over a time increases
the percentage of grass species such as Paspalum Paspa/um dilatatun in the
pasture, paspalum is relatively tolerant to Frenock or 2,2-DPA at the rates
used for Parramatta grass control.

Once the lolerant grass has built up to a high proportion then a decision can
be made to use the herbicide as there is sufficient grass and Jegume to
replace the Parramatta grass and avoid the bare soil arcas.
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Figurc 1. Percentage ground cover of giant Parramatta grass @ ,
Native/Naturalised grases A and barcground and litler O fol Towing
'renock(®? application of 2 L per ha in Summer 1986/87.
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Another advantage of this approach is that dollars spent initially on seed
and fertilizcr is probably going to give a greater return than the first
dollars being spent on herbicides.

Evidence from trial work at Nana Glen has shown that using this approach
Parramatta grass has not increased significantly in the improved pasture.
See Figure 2,

Figurc 2.

Percentage ground cover of giant Parramatla grass & ,
Nutive/Naturalised grassces a4 and legunes @ following annual
superphosphate application and legume oversowing Autumn 1987,
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Another approach along similar lines to rehabilitate heavy Parramatta grass
infestations in the lower fertility carpet grass country is to sow "mat

forming” competitive grasses that are {olerant (o the herbicide rates used,
Such grasses could include Bahia grass Paspafiem motatum or some of the
Digitarsa species. Unfortunately at this stage we do not have reliable
tcchnology of establishing summer growing grasses into existing summer grass
dominant pasiures using no till/direct drill minimal disturbance sowing
systems. However our rescarch programme is working on this approach.

Split applications of 2,2-DPA at 5 kg per ha in late summer year 1, grasses
and legumes are direct drilied in autumn and a second application of
2,2-DPA at 5 kg per ha applied in late summer/autumn year 2 to take out any
Parramatta grass rcgencration may be a practical system in this situation.

Currently we have to condition the Parramatta grass through slashing,
mulching over the summer months to remove excess growth, cultivate and sow
the grasses in autumn and then use either Frenock or 2,2-DPA later in the
programme once the grasses are well established and capable of replacing the
Parramatta grass. The disadvantage of cultivation is that it can increcase

the reinvasion of Parramatta grass through competition reduction and soil
disturbance.

These types of approaches put far greater emphasis on the replacement
pastures than has been the situation to date.

Another pasture manipulation/management approach which doesn’t involve the
use of herbicides is a nitrogen fertilizer strategy.

NITROGEN FERTILIZER APPROACH

Several dairy farmers in the Upper Orara district are having good success by
using heavy rates of nitrogen fertilizer on pastures where Parramatta grass
has infested run down kikuyu pastures or pastures which have a scattering of
kikuyu.

Heavy application of nitrogen fertilizer encourages the kikuyu to spread and
dominate and within two (o three years a heavy Parrmatta grass paddock can be
converted into a kikuyu dominant pasture. Kikuyu is one of the best
competitors against giant Parramatta grass but will only grow well on the
better class of country,

Basically the strategy is as follows:

Spring/carly summer top the pasture with a muleh mower or slasher.
Topdress with nitrogen fertilizer, 50 kg N plus per ha.

Graze usually 4-6 weeks after N topdressing,

Top pasturce again with mower or slasher to remove any Parramatta grass sced
heads and growth.

Topdress again with nitrogen fertilizer.

Graze ~ top ~ lertilize.
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This process may be repeated 3-4 or more times over summer and autumn.

Sometimes in late autumn an annual ryegrass is surface sown into the pasture
then mulched or slashed. Nitrogen fertilizer is again used to encourage the
rycgrass.

The nitrogen fertilizing, grazing, topping process is again repeated for the
next summer or two, the kikuyu rapidly responds and dominates the pasture and
Parramalta grass is reduced to isolated plants,

Generally this system is only suitable to dairy farms because of higher
marginal returns compared to beef enterprises.

MULCHING

Mulch mowers arc increasing in popularity on the North Coast and tend to be
replacing slashers. Much of the sales hype for these mowers has been
exaggerated as to their cffectivencss in controlling giant Parramatta grass.

Farmer expericnce and trial work show that although they are a good machine
in reducing rampant growth and cutting much lower and cleancr than slashers,
mulching by itsell does not kill Parramatta grass. Sce Figure 3.

Figurc 3.

Percentage ground cover of giant Parramatta grass ® )
N:'ztwn/N:at;ur‘:aJ ised grasses A and legumes @ mulched on averagn bwo
times per year. Annual superphosphate application legumes
oversown Autumn 1987.
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However they appear to be a useful machine in conditioning Parramat{a grass
for a more favourable cnvironment for the other pasture components and for
topping to reduce Parramatta grass sceding.

H a muiching stratcgy is used it also must be in conjunction with a pasture
improvement programme to encourage desirable legumes and grasscs.

GRAZING ANIMALS AND MANAGEMERT

Sheep arc not grazed on the coast so systems utilizing strategic very high
stocking rales with shecp to prevent seeding and for control are not
applicable. Even if they were it is doubtful if sheep would eat Parramatia
Erass anyway.

Browsing animais such as goats may have application in some situations.
There is some evidence from observations that they may have a role as they
will cat Parramatta grass. They may be useful in reducing sceding but it is
doubtlul if they would kill Parramatta grass out through grazing. Goats
grazed in association with cattle eertainly improve the appearance of the
pasture however the effect may be largely cosmetic. Other problems such as
internal parasites, fencing, handling facilities and predators limit the use

of goats on the coast,

Apart [rom the odd situation cattle will remain the most important grazing
animal on the coast.

Cattle tend noi to ecal Parramatta grass selecting other pasture speecies in
prelerence. The affect of this in infested arcas is to overgraze between the
Parramalta grass tussocks further redueing the pastures ability to compete.

The maintenance of heavy pasture ground cover is particularly important in
Parramatta grass control programmes. Therefore grazing management must aim
{0 maintain heavy ground cover particularly over the spring and summer
months, the Parramatta grass seedling regencration period,

This can be often difficult as spring/early summer can be the period with
greatest feed shortages. Heavy grazing at this time can reduce the pastures
compelitive ability when summer rains arrive.

{n summary grazing management to maintain heavy ground cover is important to
prevent seedling regeneration and spread of giant Parramatta grass within a
pasture provided that the pasture consists of competitive grass species.,

Carpet grass pastures do not keep Parramatia grass out unless they are

grossly undergrazed,

Most of the coastal native and naturalised pastures are not competitive under
normal grazing levels; therefore giant Parramatta grass control must rely on
prevention of infestation, early detection and control, and in the event of
heavy infestation, managing those pastures by encouraging or sowing more
competitive species.

Once competitive, herbicide tolerant species (at the rates used) are well
cstablished (hen the deeision o use a herbicide or not can be made,
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As with most weed control programmes giant Parramatta grass control will rely
on a combination of strategies with competitive pastures and grazing
management being an integral part of the programme.
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USHE OF GRAZING STOCK TO MANIPULATE WEED POPULATIONS

.0, Robinson,

Agricuftural Rescarch and Advisory
Station,

Glen fnncs, NS W,

What is weed control? - For the average producer it probably means the
elimination of an undesirable species, however in reality it usually amoungs
to some level of minimum population of an undesirable species which is
acceptable in the longer term - that is we have to learn to live with a low
level of infestation, the level of which has {o be specified for each
individual situation.

The natural reaction of a producer to the presence of a weed is usually
attempted eradication, that is "how can I kill it?", and nowadays he usually
thinks of spraying it with a herbicide. Although this may remove the
undesireable species in the short term, there is seldom any thought given to
its replacement by alternate plants or planning for the long term stability
of the community. In this context the development of herbicides has probably
oversimplified the initial process of the control of weeds so that the
initial appearance of control makes the need for long term studies less
obvious. Nevertheless, such studies are necessary in order to determine
subsequent management plans.

The important role of alternative options including utilization by grazing
animals must be recognised. Nevertheless, such options often require an
inereasc in the knowledge of both the target species and the other speeies
within the community. Data concerning grazing value, growth patterns and
grazing reaction are of particular importance. For example we need to know
when the target speeies is most palatable and /or least damaging to stock (eg.
young plants in comparison to flowering plants ~ St. John’s Wort, Campbell
1986). In order to sustain high levels of production from the pastures we
must pay increasing attention to the factors that control both individual
plant productivity and the potential for changes in the botanical composition
of the sward.

(razing management can relate to the maintenanee OR changce to the
balance of the species that exist in the pasture at a particular time.
Maintcnance requires the prevention of invasion, while change is achieved by
encouraging invasion, Thus pasture invasion can be of two types, [lirstly it
can be by undesirable species deemed to be weeds, or it can be by desirable
species (o improve the composition of the pasture (eg. legumes). Invasion
requires a suitable gap (Medd ef 3/ 1987) in the community to enable the
new plant to become established, thus invasion control requires the
prevention of gaps where the pasture is already of the desired composition,
or the creation of gaps at the appropriate time to enhance cxisting species
or introduce new species to the sward.

Even where maintenance is the main ain the pasture composition can be
manipulated by the planned use of grazing animals. This was demonstrated in
the classic work of Martin Jones in 1933 working on both old pasturc and
newly established swards; he was able to change the dominanl species within
the sward by simple variations in time of grazing. Nevertheless, such an
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cxercise requires a knowledge of the characteristics of the individual
species which make up the sward. anmples from the Australian literature
inciude the control of barley grass in irrigated pastures (Mycrs and Squires
1970) and the intcraction of thisile populations and livestock in pasturcs
grazed by sheep (George ef 44 1970; Bendall 1973).

Where the plan requires a change of specics within the community it
would also be desirable to know the competitive ability of the individual
species and other components of the community in: order that the compostion
can be manipulated accordingly. In this context it is as well to remember
that botanical change occurs naturally as a result of plant succession -
parts of the process are dependant on the ageing of some components which
become moribund (eg ungrazed pastures) and allow plants from later stages of
the succession (eg trees) 1o become established. Succession can usually be
reversed, for example the progress towards trees can be prevented by burning.
This is because the growing points of young trees are elevated and exposed,
while new growth of grasses arises from basal buds which are protected. Many
managemeni factors such as burning, fertilizer application and grazing
management can influence the competitive relationships between species.

The timing of these operations can also be of critical importance to the
effect that they induce.

It is a basic prineiple that "The vse of competing pasture plants is the
cheapest and most effective method of weed control” (Whittet 1964). In order
to apply this principle most appropriately we should know the survival and
competitive characteristics of cach component of a particular community so
that the competition between species can be manipulated. Where new sowings
are being established it is important to include species with the most
appropriate competitive abilitics.

The requirements for the development of a successful a grazing
management programme include the provision of periods of reduced grazing
intensity 1o ensure that desirable established plants can recover from
defoliatior, this enables them to rcgain vigour, produce seed and where
appropriate additional resting may be needed to encourage seedling
establishment.

Successful grazing management strategics are usually based on the
reproductive biology and growth pattern of individual pasture components.
The nceds of plants are matched to grazing and deferment periods so that the
desired pasture componcnts are given the greatest opportunity to develop.
These may be simple procedures; for example, substantial beneficial changes
in pasture composition were achieved in a Fripdiz grassland by a short
deferment of eight weeks (Suijendorp 1969}, Similarly the wiregrass control
programme on the northern slopes of New South Wales is based on the growth
pattern of the two main grass components, The main management activity is
aimed at reducing the vigour of the undesirable component during its period
of active growth and creating opportunity for alternate specics during
another scason of the year (Lodge and Whalley 1985). Both these cxamples
relate to pasture situations where an endemic plant is the undesirable
component in a relatively extensive grdzmg enterprise. The preferred option
in this case is to live with and minimisc the cffect of the less desirable
species.
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It can be argued that in arcas with a better cavironment the management
of undesirabie species becomes more difficuli and there is thus less
opportunity and less inclination to "live with" undesirable specics. This
situation together with the increased number of options available (c.g.
ploughing) has tended to reduce still further the attention given to studies
of the growth pattern and competitive ability of individual pasture
components. For example, very little information is availablc on the
management requirements of the introduced specics most commonly used in sown
pastures in areas suitcd to pasture improvement.

An example of pasture manipulation in a better environment is presented
using Eragrosiss curvela (African lovegrass), a species which is regarded
as an undesirable pasture component on the Northern Tablelands of New South
Walcs because it is not readily grazed by sheep (particularly as a mature
stand) and has been a strong invader of pastures on the Northern Tablelands,
particularly at lower stocking rates. Nevertheless, at higher stocking rates
stock ean be induced to graze African lovegrass and under continuous heavy
grazing it can even be killed out,

In a demonstration at Shannon Vale, an invaded sown pasture was grazed
continuously at {wo stocking ratcs (10 and 20 wethers ha1) by two flocks of
sheep rotated between stocking rates. At the high stocking ratc the ground
cover of lovegrass was significantly reduced while other components including
annual summer grasses, wallaby grass and dandelion increased. The sheep
became accustomed to the lovegrass and even at the low stocking rate it was
subsequently well utilized and was very seldom able to flower and as a
consequence further invasion was prevented. Of the sown grass component
fescue survived at the high stocking rate while phalaris failed.

Although wallaby grass (Lemibonis racemosa) increased it was often
unable to compete satisfactorily with lovegrass during the warm summer months
when dry conditions prevented growth. Thus to determine the most appropriate
specics to compele with lovegrass a competition experiment was conducted.
Briefly & curvur/a was planted in varying proportions (25%, 50%, 75%) with
compeling sown species in swards with a constant density. Of the spccies
tested fescue proved the most competitive while phalaris proved the least
suitable species. The suppressive effects of competition were most evident
on jovegrass during spring and least during the warmer months. A management
plan to combat African lovegrass would tkerefore require severe defoliation
during the warmer months (grazing, slashing, cven burning initially). During
the cooler winter and spring months the competitive species should be
cncouraged by such practices as lenient grazing and by fertilizer application
c.g. the usc of nitrogen at this time where fescue is present.

We also need (o know more about the rumen flora of animals used to graze our
pastures, The suite of rumen micro-organisms present in the digestive system
of animals is known 1o influence the ability of the animal to digest the

forage ingested (Leng 1987) and have also been shown to be a means of
overcoming the toxic effects of some species (eg. Levcacna lencocephels,
Culvenor 1987). Similarly, animals which hahiteally praze on Eragrosers
curvirlaise 1he forage much more efficiently than those which graze on other
species. These aspects of ruminant physiology appear to offer an important
area for future development for both improved digestibility of individual
specics and to reduce the delcterious effects of individual plants.
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In summary, weed invasion is an ccological problem and requires an ccological
solution. Therefore, unless complete elimination is essential, we necd to
determine (he level of infestation that is considered acceptable. What inputs
can be used to maintain this level? If the level is exceeded, how should it

be reduced? It is important to remember that the climination of a plant
creates a gap and unless this gap is filled by a desirable species the job

should be considered a failure.
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PRICELY PEAR INTO THE 1990°’S

L.R. Tanncr,

Prickly Pear Surveillance Unrt,
NSW Agricutture & Fisheries,
Bingara, NS W.

LR Hosking,

Agrrcultural Researck Centre,
NSW Agriculture £ Fisherres,
Tamworth, N.5.W.

Prickly pear has had a long history in this country. One species was brought
to Australia from South America 200 years ago. Prickly pear has probably had
a bigger impact on rural eastern Australia than any other weed.

Common pest pear ( Opuntia stricta variety sfricta) and spiny pest pear

( Opuntra strrcta variety dillenss) forced hundreds of people to abandon
their properties ~ it made others rich because they were able to buy the land
for a song before cactoblastis ate its way into the history books.

While common pest pear and spiny pest pear attracted all the attention, other
varicties became firmly established over large areas of land. The worst onc,
tiger pear, still infests some 200,000 hectares of land in New South Wales
(see Figure 1).

LEGISLATION

Legislation covering control of prickly pear in New South Wales began with
the Prickly-pear Destruction Act of 1886. In 1924 the Prickly-pear
Destruction Board, later replaced by a Commissioner, was formed. Minor
ammcendments to the Prickly-pear Act, 1924, took place until 1988 when the
Prickly Pear Surveillance Unit of NSW Agriculture and Fisheries became the
group rcsponsible for administering the Prickly Pear Act, 1987.

CHANGES IN ATTITUDE

Significant changes occurred within the Prickly—pear Destruction Commission
during the 1980’s. The adoption of the major biological control programs, a
rationalisation of inspection programs to better utilise staff and other
resources, and the acceptance, Finally, of the fact that prickly pear was

here to stay. It is a part of the environment and there is no need to bash

our heads against the wall trying to eradicate the last plant.

Staff levels in the Commission were reduced during this period, as work
programs were wound down, When the Commission was disbanded in December
1987, the rcmaining staff were formed into two new groups within the
Department of Agriculture: the Prickly pear Surveillance Unit and the
Biological Control Unit (see Figure 2},

PRICKLY PEAR SURVEILLANCE UNIT
This unit is responsible for enforcing the Prickly Pear Act of 1987, the

ficld staff of 18 arc located at Mudgee, Dubbo, Singleton, Scone, Tamworth,
Bingara, Ashford and Moree.
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The Surveillance Unit monitors prickly pear infestations throughout the State
by regular inspection of some 4,450 properties. The Unit’'s main role is
advisory [irst, regulatory second,

Contract spraying and insect distribution are no longer carried out by the
Prickly Pear Surveillance Unit for private landholders or Government
departments. Nor does the Unit supply subsidised chemical sprays to
landholders,

However, the Prickly Pear Surveillance Unit, with help from the Biological
Control Unit where applicable, does provide the following services:

* Initial establishment of biclogical control agents for cactus on any
property

* On-{arm demonstrations of prickly pear insect distribution methods
*  On-{arm demonstrations of chemical treatment methods

*  Free loan of spraying equipment

* Free supplies of cochineal and/or cactoblastis insects

» Parlicipation in agriculiural shows, field days ctc. utilising the
Department’s mobile Advisory Caravan/Display

« Ficld trials of chemicals for prickly pear treatment
BIQLOGICAL CONTRQIL. UNIT

The Biological Control Unit breeds weed biological control agents and
conducts rescarch on their impact. In addition to undertaking work on weeds
such as Paterson’s curse ( Bohium planiagineum) it assists the Surveillance
Unit with the supply of biological control agents (types of cochineal and
cactoblastis).

BIGLOGICAL CONTROL

Biological control of cactus was undertaken when it was realised that
grazicrs and government could no longer afford to control cactus infestations
chemically and mechanically.

The Queensland Prickly-pear Travelling Commission was responsible for the
introduction of the lirst biologieal control agent for cactus control. They
sent monacantha cochineal, Dactylopius ceylonrcus, to Queensland in 1912,
These insects were successful in controlling Opuntis vulgarss (previously
Opuntia monacantha Y. Since that time many insects have been introduced for
biological control of cactus in Australia. The Commonwealth Prickly Pecar
Board was appointed in 1920 and was responsible for most of the
introductions. The latest introductions, for control of harrisia, Errocereus
martinii, were carried out by the Commonwealth Instituie of Biological
Control for the Queensland Department of Lands, This work was conducted
during the late 1970’s and carly 1980’s.
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This section will summarise the main biological control agents for the major
cactus species in New South Wales. Information will also be included on
which insects are recommended for use in various arcas of this state, The
cactus species and their biological control agents will be listed in

decreasing area occupied in New South Wales. For further information on
biological control of cactus in New South Wales the review by Hosking,
McFadyen and Murray (1988) should be consulted.,

Countrg strictavarieties

These include common pest pear ( Qpuatia stricta variety stricta) and
Araluen pear ( Opuntra stricts variety between stricta and diffenis).
Cactoblastis, Cactoblastis cactorum, is the main biological control agent
for Opuntis stricta varieties in Australia, In areas where cactoblastis
cannot complete two generations per year it is not a successful biological
control agent. In these areas, as well as hot dry areas, prickly pear
cochineal, Dactylopius opuntiae, is the recommended control agent,

Opuntia autantraca

This cactus is called tiger pear in Australia and jointcd cactus in South
Africa. This is the major cactus problem in New South Wales and South
Africa. In both countries tiger pear cochineal, Dactylopivs austrinus, is

the main biological control agent. This insect causes most damage in hot dry
conditions but is snitable for tiger pear control throughout New South Wales.
Two moths, cactoblastis and Zucumania tapracofa, can also cause considerable
damagc in some years in some arcas.

Opuntra tomentosa

This cactus is called velvety tree pear. Prickly pear cochincal causes the
most damage to this cactus in Australia. In New South Wales felling of large
plants infested with this cochineal increases the level of contol achicved,

Opuntiz rmbricals

This cactus is called rope pear. Another species of cochineal, rope pear
cochineal, Dactyloprus fomentosus, is the insect which causes the most
damage to rope pear in Australia. Felling of large plants, once cochineal is
established, improves the level of control achieved by this inscct.

Countiz bumifiss

This cactus is called creeping pear, Cactoblastis appears to cause the most
damage to this cactus.

Errocerens martingd

This cactus is called harrisia. Harrisia mealybug, Hypogeococcus
festerranys, is the main biological control agent for this cactus.

Oountia vilgarss

This cactus is called smooth tree pear. The main biological control agent is
monacantha cochineal. As for veively trce pear and rope pear, felling of
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large plants, once cochineal is established, improves the level of control
achicved by this insect.

SUMMARY

Prickly pear is still a significant pest in New South Wales. Important
policy changes and improvements to control programs have permitied a
reduction in staff of 45 down to 18 in the Surveillance Unit. The Biological
Control Unit of 14 also assists, but is moving away into other biological
control of weed programs.

Ex{ensive biological control programs are in existence throughout the State’s
major cactus infestations, Adverse weather conditions can see quantities of
cactus increase. The need to monitor these infestations, and to restrict '
movement of pear, will exist into the 1990’s and beyond.

FURTHER INFORMATION

If you would like advice or further information on cactlus control, contact
the authors or staff of the Prickly Pear Surveillance Unit and Biological
Control Unit of NSW Agriculture and Fisheries located at Mudgee, Dubho,
Singlcton, Tamworth, Bingara, Ashford and Morce.

REFERENCES

Hosking, J. R., McFadycen, R. E,, and Murray, N. D. (1988). Distribution and
biological control of cactus species in castern Australia. Plant Protection
Quartery3: 115-123.



31

"Sa|BM UINOS MAN UL JEad usbll 40 UoiINGLUISL]

eoenijueINe ‘0 JO
ey gQf uey} ssa7 4+
BIRIJUBINE BIUNGQ ®

Reg
suewlajeg

Ly
]} 0
AsupAg .,
+
+
coywmm%
wCOU OQD:Dﬁﬂ, +
mhtcm@mw

+

IPUIMIpUoOS)

*1 aanbid



32

*1iUn [ 041L0n (eoLbOlOlg BUl pUB LUn

BOUE| | LAAUNS JBBd AINSLdd 32Ul JO4 1JBUD uUOLlBSLUBGUD "7 adnbl4
te8/9/0C 141 arddig PRLLLSY AD0OURY  MOPLARDILIND e
uoy uualn {jueomy) Loy aa1 qoq
LNY1SISSY 321440 y3didio 32430 Y¥301440 3301440
24 $3H04S S330Ls S3801S S3BOLS S3IBOL8
EEIE L] coalawg »v.w-um PEL LR E
praog LEBL-] S{T40H g LLGT] AA00H nuing uorig
INVISISSY INYiSISSY ENY1S1SSY  LNYISISSY tniog ATanay aig ’ CEA S
m3id 01314 q13id a3yl -~ BOLOIASHE  BOII3ASNIE mo._bm_mmzu mo._bwmwuu
] aan 13y :Mﬁ, FLIRT:-3 510 ;uwaq: FEL FE mRIREY LN [NT38707 noRi iy Jadoon © wmIOoy EERAS afpoy LIS RENEY
98Py pravg Rag LERSE] ] anoq annain L1En 1ned Apuwg 1114 13334 LRG| J318d TATY
INVISISSY INVISISSY 1NYISISSY INVISISSY IWYISISEY INVISISSY BOLOIASHT  DOLDIISNT  BOLDIUSHT  HOLDIISHI HOLOFISHT  UOLDAJSHI  AOLDFISHT  BOLIESKI
ﬁmm: ] 3mumw a.ﬂwﬁ ai3is m3id T131d huﬁm.m__mun ._.unm.w_m_a .G"mh_mmm .ubmmwmma ._b:ZMmS L1818 ia hu:m.wwma puﬂmw.w.:u
oaana | 3ADANH RIONIS IHGOS HIARKYL ¥YyvoR1g ogang 33DanH # RiDNIS IRODS W HLUEAKYL quO4HsY JIECH M«d«uz ig ”
uaumuo.rm asyniey at.II10%
12124 iy d711tad
F3231430 ¥3D1440 #O1430
riala a1aid pich € wrely  (wBizion funly
| | u oy qog Iiar
BOLOA4SNT  HOLDFASHNI BOLOF4ENRT
# BOIN3S 501435 HOiN3S
TRAIEING [N®g
{3141183105) HIDI340 TYDINHOIL
hun_._d.w. 8a7]
Futgeoy sgof iQ #OLOALENE 43110
18 IDICROING
LINO fID¥VESIY TOHIHOD TV¥IIDOTCIH LINA TONYTTIIAYNS HYId ATRIOIEL
oqnng g noiBay oqqry] g HUorRay
‘5 @'yl 12 vorBag qQIeg AT 0 ‘'8 Yyl :z uotdag
NOILYBLS TR IWaY {5033R) LSIRONOEDY TYJI2NTE] NOLLYBLS INIRY
sooouss o | |
BWOISIAIQ' ITIHD z zoqunwﬂ B SIIRLENANT INVId 0 NOISIAI0'43IND € NOID3Z '? NOIDIR SY(TH
§ ROIDIW ¥YOB ‘T NOIDTY VCI € NOID3Y YTE 'Z HOIDIE VOB

TYZINID-BOLITRIC

B CHEI EEE B ER NS i B

2l
Z




33



34

BEFFECT OF ENVIRONMENTAL FACTORS ON HERBICIDE BEFFICACY

Defrdre Lemerle,

Research Agronomise,
Agrricuftural Rescarch lnstitvte,
Wagea Wagea, NS W.

The weather is a4 major cause of unreliable herbicide performance, and this
is especially important in Australia because the climaie is so variable.
Herbicide recommendations for the rate and timing of application include a
salety margin that allows weeds to be effectively controlled while
maintaining crop safely in all the envirouments likely to be encountered.
Farmers have tended to lower herbicide application rates in "good" growing
conditions {o cut costs. If the application rates are reduced and the
conditions for activity are not ideal, poor weed control will result

leading to rcpeat applications and additional costs. Conversely, crop

injury from recommended application rates of herbicides have been shown in
wheat (Lemerle e 2/ 1985), especially in cold, waterlogged soils

(Papalia er 2/ 1984), and in barley (Lemerle ef 2/ 1986) in susceptible
varicties in some seasons and not others. The increasing cost of

herbicides and widespread concern for environmental guality make it
imperative that herbicides are used more efficiently, and with more precise
rates of application than those currently used.

The manufacturers realize that herbicide performance depends on suitable
conditions at the time of spraying, hence most of the herbicides registered
in Australia have "application restraints” on their labels. These labels
may have warnings that certain "adverse" conditions such as drought, {rost
or watcerlogging, should be avoided at spraying ¢.g with dicamba, bromoxynil
or 2,4-D. Certain conditions such as moist soil improve the efficacy of
control root absorbed herbicides eg. simazine, hexazinone. Rain-fastness
of foliar absorbed herbicides is also important eg. with 2,4-D,
mcthabenzthiazuron, divron or dicamba. These conditions are gencrally
vague since Lhey are not based on sound research, but rather on farming
experience, casual observations made from field trials, or extrapolation of
the results obtained from experiments conducted in other countries,

Comprehensive fitcrature reviews of the important environmental faclors
influencing the performance of herbicides are given by Muzik (1976) and
Gerber er 2/ (1983). The significant factors are temperature, relative
humidity, light, rain, disease, wind and the characteristics of the soil.

The interception, retention and penetration of the herbicide through the
plant shoots depends on the characteristics of the foliage eg., leal
orientation and size, waxiness. Environmental conditions prior lo spraying
influence absorption of foliar applied herbicides because of their affeet

on lcaf structure (Gerber er 2/ 1983). Plants "hardened” by stress
conditions (drought, cold, nutrient stress) prior to spraying are more
resistant {0 herbicides than plants grown under favourable conditions
(Nelson and Ashley, 1978). For example, dry, hot conditions increase the
waxiness of leaves and reduce herbicide uptake. Whercas heavy rainfall
belore spraying can reduce this waxiness and lead to increased herbicide
uptake.
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Conditions at the time of spraying will affect interactions between
herbicides and plant growth. For example, high rclative humidity during
spraying is closcly linked to increased absorption (Coupland and Caseley,
1981; Ritter and Coble, 1981). There is generally greater {oliar uptake
and transiocation of herbicides with inercascs in light, temperature and
rclative humidity, becausc of faster transport of assimilates in the phlocmn
o the young leaves. Thercforc, warm, moist and sunny conditions at
spraying will lead to greater herbicide uptake than cold, dry conditions.

If conditions are warm and dry, a water soluble hcrbicide may dry beforce it
has penetrated the foliage. The period between spraying and the onset of
rain can also have an important influence on herbicide performance. The
optimum environment for translocation and lethal cffect depends on the
individual herbicide/species combination. For example, high tempcratures
improve control of wild oats with difenzoguat (Miller &7 2/ 1984) and
MSMA (Miller er 2/, 1981), but low temperatures are better for diclofop-
mcthyl (Chow, 1978). Donn and Bieringer (1980) have reported different
temperaturc optima for the activity of diclofop-methyl against several
grass species. Moisture stress and low soil fertility can reduce the

control of wild oats obtained with difenzoquat (Miller ef 2£1978) and
diclofop-methyl (Dortenzio and Nozris, 1980). Paech er 2/ (1987)
demonstrated the importance of available soil moisture on the efficacy of
glyphosate in controlling a wide range of summer and winter Australian
plant specices,

The ability of plants to recover from injury by herbicides will depend on
the environmental conditions after application; conditions that favour
active plant growth will generally help recovery.,

In order o predict the effects of the environment on herbicide activity
Caseley (1987) highlighted the need to evaluate the relative importance of
these [aciors before, at, and shortly after spraying. For example,
information on the environmental factors that allow glyphosate to exert
maximum control of Agropyron repens (Caseley, 1983) has been collected in
controlled environment experiments and from ficld experiments. Using this
data and meterological records he can predict when glyphosate is likely to
be most active, and hence at reduced rates of application.

There is little information in Australia on the importance of the
environmental factors specific to our weed specics. In order to reliably
predict the effects of the environment on herbicide performance and reduce
application rates more information is needed in our conditions.

In the future this will become cven more important as concerns about
contamination of the environment by pesticides (e.g. toxicity to animals,
residues in the soil and water) is causing pressure on {armers to reduce
pesticide use. This trend is gaining moinentum in Europe, America and
Australia. As herbicides arc important to maintain the current Ievels of
crop productivily, it is essential that they are used as efficiently as
possible. This will minimize the risk of useful products being removed
from the marke(, Legislation is already in progress overseas (0 ensure

that pesticide use is reduced e.g. in Denmark pesticide use must be reduced
by 50% by 1992. The trend toward foliage active herbicides away from
residual herbicides is mainly because of fears of residues in the soil and
ground watcr. In addition, the development of herbicide resistant weeds is
favouring greater use of foliage—active herbicides, because they exert less
sclection pressure on weeds than residual herbicides. In the future, it is
likely that the development of herbicide-resistant crop plants will be
restricted to herbicides which penctrate through the leal for the same
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rcason (van Rensen 1988). Therefore, herbicide use may be restricted to
post-cmergence application in the future. The effects of the environment on
foliar absorbed herbicides is easier to predict than for residual, soil

active herbicides.
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INTRODUCTION

The investigation of Cannabis and other illegal plant cultivations
can be complex depending upon the size of the plantation, the
geographical area in which they are located and the extent of the

grower's operation.

In New South Wales, the Plantation Unit of the Drug Enforcement
Agency, amongst other duties, undertakes the following

responsibilities:-

- Providing a professional law enforcement approach to the
investigation of the organised cultivation of cannabis and

other illegal plants.

- The co-ordination of investigations in all major

plantations. (Cannabis - 250 plants or more)
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- To assist regional police in an advisory, operational and

intelligence gathering capacity.

- To co-ordinate aerial / ground party support scarches for

Plantations.

- The collating and disseminating of ALL reports of

cultivations,

- To maintain a close working relationship with other
co-operative agencies involved in cannabis detection,

investigation and prosecutions,

It is accepted that a mature cannabis plant will yield about 1 pound
of Cannabis leaf and with high grade cannabis selling on average for
$2500 per pound, the profits from this illegal activity can range
into the millions of dollars and have a severe impact on the health
of those that use the illegal drug, Police Intelligence has shown
that perscons involved in these organised illegal ventures, have

clogse links to other aspects of organised crime.

New South Wales Police have identified the problem and the
Plantation Unit and Regional Police are putting pressure on the
persons involved by locating areas used for cultivations and by
making arrests and vigorously prosecuting those who have been
apprehended and in many cases, seizing assets including properties
and other forms of wealth. New South Wales Authorities have
provided for heavy custodial sentences and pecuniary penalties for
those found to be involved in these illicit growing enterprises

which are not only occuring in New South Wales but Australia wide.
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These measures have encouraged many of the diverse groups and
individuals involved in the cultivation of Cannabis to move their
operations into remote areas including forest and publicly owned
land where they believe the risk of detection to be lower due to
the isolation and limited public access lessening the likelihood
of accidential detection. Illegal Cultivation Operations have
been conducted and detected on lands of all ownership. In
addition, some individuals/groups prefer to cultivate in a green

house enviroment,

REPORTING INFORMATION

The Plantation Unit is responsible for receiving and acting on any
report of a cannabis or other illegal plant cultivation. For the
purpose of this lecture, I do not propose to address the various
methods by which an investigation is carried out by the unit or

other Regional Police Investigative body.

The Unit receives information from various sources and Regional
Police have an obligation to inform the unit of any report made to
them. The Unit is then able to compare the information with any
other similar informations concerning suspects or properties 1in
the area or in the event of numerous informations being recorded
in an area, plan and instigate a co-ordinated Aerial/Ground

support Search for plantations.

When selecting an area to set up a cultivation, Illicit growers
often depend upon remoteness or inaccessability to avoid detecticn
and as such, members of the public do not generally come in

contact with the growers or cultivations.



41

Because of the nature of the work carried out by persons employed
by the Department of Agriculture / Fisheries and also Noxious
Plants Inspectors employed by Shire Councils etc, the chances of
these persons detecting an Illegal Plant Cultivation are far
greater than that of the general public. Experience has also
shown that this Officer often has an indepth knowledge of local
identities and properties and in recent operations conducted by

the Plantation Unit, this information has proved invaluable.

Ideally, when such a cultivation is detected or suspected the
Officer should report such an incident direct to the Plantation
Unit in Sydney on 02-2655466 or make the report direct to the
Regional Police responsible for the area who will inturn, notify
the unit. Any information will be treated with strict
confidentiality. Attached to these papers is an annexure marked
'A' listing the locality and phone number of Regional Drug

Investigative bodies,

There are many things the Officer might watch for which may
indicate that cannabis or other illegal plant is growing in your
area. You are the best judge of what may be unusual or suspicious
about a property or land that is possibly being utilised for this
purpose. Police would be interested if any of the following signs

are detected in an area:-

- The erection of tents or the utilization of camper
trailers or other recreational vehicles on land with no

evidence of recreational activities.

- A pattern of vehicular traffic or a particular vehicle

seen in the same isolated area on a regular basis.



42

~ Unusual amount of vehicular traffic (especially at night}

carrying unknown individuals in and out of an area.

- House or Property where men are constantly going in and
out and women and children are never seen or Where 'Keep
out' signs, high fences, heavy chains and lock on gates

appear for no apparent reason.

- Large purchases by individuals of fertilizer, garden
hoses, plastic PVC pipe, Jiffy Pots, chicken wire,
camouflage netting, pumps and garden equipment, camping
equipment or any item which may be used in the

cultivation of illicit plants.

- The use of guard dogs and alarm systems or fencing
(electric) especially in certain isolated areas on the

property,

- Unusual structures erected in remote areas with buckets,

garden tools, fertilizer bags, etc,.

- Signs of cultivation / soil disturbance in unlikely areas,

Cannabis and other TIllegal Plant Growers can be dangerous and on
discovering or suspecting an illegal cultivation, the following

procedures should be adopted:-

DO your best to know your exact location by use of existing
landmarks or maps. This will be helpful when relating the

location of the cultivation to Police.
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DO make a note of any vehicles or persons in or around the area.
DO exit the area on the same route you entered.

DO notify the Plantation Unit or Local Regional Police body

immediately.

DO keep this information to youself after notifying the proper

authority.

DON'T enter the cultivated area or go any closer than is necessary

to identify the plants,

DON'T look around the area for additional plants or cultivated

sites,
DON'T take a sample plant or segment of a plant,
DON'T leave any unnecessary sign of your presence in the area.

DON'T return to the area unless accompanied by Police.

RELATIONSHIP OF POLICE WITH AUTHORISED / APPOINTED PERSONS

The independence of the Authorised / Appointed Person is at all
times recognized and maintained by the Police investigating the
cultivation of cannabis and other Illegal Plants. Police are
instructed to co-operate with and ensure the safety of that person

and any person assisting him. Police will ensure that at no time
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will the Authorised/Appointed Officer be present at the site when
suspects / offenders are present, Police appreciate that in the
initial stages of embarking upon an investigation, the Officer

might be of valuable assistance in respect to local knowledge and

terrain and as such regquest assistance or information.

DUTIES OF THE N.S.W. AGRICULTURE AND FISHERIES DEPTARTMENT.

Amendments have been made to the Drug Misuse and Trafficking Act
to provide for the appointment (by the Director General of NSW
Agriculture and Fisheries) of suitably qualified persons who will
be able to give certificates which may be used as evidence in the

identification of cannabis plants,

In any legal proceedings under the Drug Misuse and Trafficking

Act, the production of a certificate issued by an Analyst or

Appointed Person is Prima Facie evidence of :_
- the identity of the plant analysed; and

- the guantity or mass of that plant.
but only if the plant identified is Cannabis Plant or Cannabis

Leaf.

For the purpose of the Act, an Analyst means 'any pereson employed
by the Government of New South Wales as an analyst (Botanists /

Govt Analysts etc.)

aAppointed Person means a person appointed under sub-section 5.
The Director General of N.S.W. Agriculture and Fisheries may

appoint a person to give certificates for the purpose of this

section if the Director-General considers the person to be
suitably qualified and such person has been gazetted as an
'appointed Person.' These persons include gazetted Agronomists

Horticulturists and Agricultural Inspectors etc.)
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For the purpose of the Act, PLANT includes any part of a plant,

the achene and seed of a plant,.

pepartmental Officers authorised by the Director-General have two
basic roles under the Drug Misuse and Trafficking Act. These are:-

(i) To act as Appointed Persons (where previous

qualifications are met) for identification of Cannabis

Plant .,
{(ii) To act as Authorised Officers
{a) To assist Police establish evidence that the
plants in qguestion have been cultivated;
{b) To assist Police with destruction of cannabis

plants at the relevant premises or property (or
at some placed removed from that property) and

prevent re-growth of plants.

Gazetted Appointed Persons will be called upon to identify
cannabis plant(s) and to issue a certificate to this effect. Both

the Appointed Person or the Authorised Officer may also be served

with a warrant for destruction of Cannabis Plants,

In certain circumstances, an Authorised Officer may be called upon

by Police to take samples of the cultivated plants and give them
to the Police Exhibit Officer for the purpose of future

identification,.

Where-ever possible Police will notify the Agronomist as soon as
is possible of their requirement. It should be understood that it
is difficult to give considerable notice, in most cases it is not
until Police actually locate the plantation and determine what
course of action is to be taken i.e. surveillance or destruction
that a decision can be made as to when the appropriate Appointed /

Authorised Person will be required.
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The Operations of Police are confidential, frequently local police
may not be aware of these operations, not because of integrity but
to ensure the confidentiality of the operation as at times
innocent conversations with relatives and friends may alert

persons involved,

This course of action should not be taken as an insult or sign of

distrust.

WARRANT OF DESTRUCTION

Where Police have identified a property on which they believe
cannabis is being grown {including Crown Land) they will obtain a
warrant of destruction from a Magistrate, prior to proceeding on
the investigation. However, in the majority of cases Police are
not aware of the exact location of the Plantation, On occasions,
when cultivations are located in remote areas, there is difficulty
with communications and the availability of a Magistrate sitting
at the Local Court to issue such warrant. In these cases, Police
will arrange to have a warrant issued at the closest court or in
sydney., The warrant will be either 'facsimilied' to or served on

the Director General of Agriculture,

The warrant authorises and directs the Director-General to enter
premises, sample and destroy plants., 1In procedure, the Director
General will serve the warrant on the Authorised / Appointed
Officer (as the Director Generals Representative) closest to the
location of the Cannabis Plantation. The Agriculture and
Fisheries Dpepartment sets out certain internal procedures to he

adopted by the officer when served with a Warrant for Destruction,
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It would be advisable for the Authorised Officer to be in
attendance when the Council/Board destroys the plants or the area

is to be treated with Herbicide.

At times the warrant may not be available for sighting by the
Appointed/Authorised person either prior to attending the scene or
upon his arrival at the scene, 1In these instances the Officer in
Charge of the investigation will undertake to determine the issue
of the warrant by radio {(which is logged) and undertake full
responsibility of it's verification for the information of the
pestruction Officer, 1In certain circumstances, the appropriate
Shire, Municipal or County Council will be requested by the
Director General (or representative) to carry out the destruction
of the plants by the method approved by the Director-General,

Upon notification by Police of the requirement of the attendance
of the Destruction Officer, such persbn should ascertain from the
Police the location and terrain of the cultivation so as to make
an assessment for their needs in destroying the cropsite. They
should also make arrangements for suitable assistance in their
duties. At times Police resources may be stretched due to the
many tasks they have to initially undertake (Interviews, Exhibits
etc} and Police personnel may not be available to assist in the

destruction,.

Police are anxious to destroy the plants as soon as possible to
prevent the possibility of having to place over-night guards on
the crop and to enable them to proceed with the investigative side
of the cultivation. On being requested to attend a cultivation,
expeditious actions by the Authorised Officer are greatly

appreciated.

A SAMPLE WARRANT OF DESTRUCTION IS ATTACHED TO THESE PAPERS MARKED
ANNEXURE 'B'
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INSPECTION OF THE SITE

Upon arrival at the site the aAuthorised Person should speak to the
Qfficer in Charge of the Investigation, determine the existence of
a warrant of destruction or sight the warrant, Police where
possible will take the Authorised Person on an inspection and
assesment tour of the cultivation. The Police Qfficer in charge
of the investigation should have at this time appointed Police
personnel who are responsible for the recording and continuity of
exhibits, (EXHIBIT OFFICER). The aAuthorised Person will liaise
with the Exhibit Officer during his presence at the site,

OBSERVATIONS OF SITE

The Authorised Person should make note of his observations
relating to the following:-
- Time and Date,
- Police in charge / Police present.
- Number of Plants.
- Access to area.
- Describe outward appearance of the Ccultivation area.
- Describe irrigation equipment present and source of water.
- Method of cultivation,
- Presence of Pertilizers etc,
Appearance of Plants,
- Measurement of Cultivated Area.
- Presence of other equipment at site.
- Presence of drying areas or accomodations areas,
- Presence of vehicular or foot tracks.
- Method of destructionand who was present / and or

assisted in the destruction.
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THE APPOINTED / AUTHORISED PERSON WILL BE REQUIRED TO GIVE
EVIDENCE AT COURT RELATING TO HIS OBSERVATIONS, PROCEDURES AND

EXPERTISE.

IT IS IMPORTANT THAT THE OBSERVATIONS, PROCEDURES ETC BE RECORDED
AT THE TIME AS HE MAY BE CALLED TO GIVE EVIDENCE AT SOME
CONSIDERABLE TIME IN THE FUTURE.

THE EVIDENCE OF THE APPOINTED / AUTHORISED PERSON IS IMPORTANT AS
BEING AN INDEPENDENT VIEW OF THE CULTIVATION.

IT IS IMPORTANT THAT THE OBSERVATIONS BE COMPREHENSIVE AS SUCH
PERSON CAN EXPECT COMPLEX CROSS EXAMINATION IN COURT PROCEEDINGS.

Where the Authorised Person is requested to take a sample plant(s)
from the cultivation to give to the Exhibit oOfficer for the
purpose of identification by an Analyst or Appointed Person, The
Authorised Person should make detailéd notes of where the plant(s)
were taken from and to who they were given., He should also
indicate the number of plants seized to be identified and indicate

whether or not the bulk of the plants were retained or destroyed.

Many persons employed by Government Departments including the
Department of Agriculture and Fisheries, Councils and other
bodies, are governed by various Acts of Parliament in the

per formance of their duties. Specific powers in some instances,
enact such persons to enter properties and carry out certain tasks
relating to their work. This lecture does not address such 1ssues
and Police do not rely on the powers of other persons to carry out
their duties. Where it is appropriate that a Search Warrant or
Warrant of Destruction be issued, Police will not by-pass this

requirement by utilising the powers of another Governement Officer.
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The powers of the Appointed/Authorised Person in so far as the
Drug Misuse and Trafficking Act are concerned relate to Cannabis
Plants and Leaf. The acts also provides an offence for the
cultivation of the Coca Plant (Erythroxylum Coca} and in some
circumstances, the Opium Poppy {Papaver Setigerum). It is
possible in New South Wales to legally cultivate Cannabis, Coca
and the Opium Poppy with the Authority of the Minister for Health
however, this exemption is rare and relates mainly to Doctors and

Botanists.

There is no evidence on hand to suggest that large scale illicit
Coca/Opium Poppy Plantations are taking place in New South Wales
however this is not to suggest that such a cultivation could not

take place.

Coca Plant

There are three known Australian Native Coca Plants growing in

N.S.W.. These are:-

{1) E Australe (found in NSW/QLD)
(ii) E Ellipticum (N.T. & N.Qld - Origin Brasil)
(iii) E Ecarinatum (Qld - N.G. Origin Solomon Islands)

E - ERYTHROXYLUM -~ Shrub or small tree, Reddish Brown branchlets

with numerous lenticals.

The alkaloid content (of which cocaine is the principal component)
of the above three species is presently being tested by the
Division of Analytical Laboratory. It is not thought to compare
highly with the species grown in Coloumbia, Peru and Brazil which

are renowned for the current level of cocaine production,
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The plant grows better in higher altitudes and away from the
coastal areas but in a tropical climate. The small leaves are
harvested and steeped with kerosene, sulphuric acid and an alkali
to form a coca base from which after further process, cocaine is
made, The leaf is also chewed. Annexures 1 & Z depict parts of

the coca plant,

It is often described as a small to large tree or shrub up to
35-55 cm diam. Bark noted to be grey to brown often with vertical
grooves, inner bark reddish to yellow brown, Branches l-4mm diam
brown to black when dried. Leaves very variable in size and shape
but mostly chovate, elliptic or oblong, dark green to greenish

brown often shining above dull light green undercover,

As an indication of the scale of cultivation needed to obtain
significant amounts of Cocaine, Botanists at the Royal Botanic
Gardens have estimated that 1 acre cultivated under perfect
conditions would yield about 2 kilograms of Cocaine., Hence very
large areas of cultivation would be needed to achieve traffickable
guantities of Cocaine. The processing of both the Coca plant and

Opium Poppy are very labour intensive.

OPIUM POPPY

The QOpium Poppy has been found under illicit cultivation in New
South wWales but not of significant guantity. It is similar to the
Garden variety of Poppy perhaps rounder in the bulb. (See annexure
3) It is often grown as a garden flower and does produce a bloom
similar to it's garden variety, Prior to seeding, the bulb is
often scored to yield a sap which is the primary product used in
the process of making morphine and Opium, Once again large areas
of cultivation &are needed to produce a significant gquantity of sap

to be used in the process of producing the QOpium and Morphine,
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Where an Officer believes that an illicit cultivation of Opium
poppy or Coca Plant is taking place, he should immediately contact
the Plantation Unit of the Drug Enforcement Agency and
arrangements will be made for a botanist to identity the suspect
plant. Botanists have indicated that it is extremely difficult to
identify both the Coca and Opium Poppy plant and and only an
expert should attempt such action. Again the Officer should use
common sense when making an assessment as to whether the
cultivation is of an illicit plant, Many of the warning signs
evident for cannabis cultivation would also be used in conjunction

with the cultivation of the Opium Popply or Coca Plant.

CONCLUSION

It is of paramount importance that Police and other bodies
involved in the investigation of illicit plant material carry out
their duties in a professional manner to ensure satisfactory
presentation of evidence at Trial. Persons involved in the
cultivation of cannabis go to great lengths 'covering themselves'
in an endeavour to avoid arrest making often protracted
investigations extremely intricate, At Trial, a minor
technicality often becomes a major issue and to avoid such a
situation arising, Police and other persons carrying out duties in
respect of a cultivation should at all times adhere to adopted

procedure and guidelines.

Officers at the Plantation Unit are on call at all hours to advise

or assist with any matter relating to illicit plant cultivations.
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ANNEXURE A

CONTACT OFFICER

All

Det

Det

Det

Det

Det

Det

Personnel

Sgt Charlie HALLORAN

Sgt John QUINN

Sgt Wayne EADE

Sgt Maurie NIELD

Sgt Maurie DOUGHAN

Sgt Athol EDMUNDS

D/S/C Peter MOSS

Det

Det

Det

Det

Det

Sgt Neville HILL

Sgt Brian BANNISTER

Sgt Garry KERR

Sgt Brett BELLIS

Sgt John HANDBIDGE

PHONE No

02-2655466

066-864740

066-520276

043-259532

02-9777724

049-290645

065~521044

067-726140

02-6897758

02-7896185

042~714444

062-980508

02-~2654783
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ANNEXURE B’

N3 THE
G_A 1985

TO: The Director-General of Agriculture and any person authorised by
him.

WHEREAS

{hereinafter called the informant), a

of Police of : in the said
State, appeared before me, the undersigned, one of Her Majesty’s
Magistrates in and for the said State, and upon oath informs me that
he, the said informant, suspects (or believes) that certain prohibited

plants, to wit,
are on premises situate at

in the said State.

Reasonable grounds having been shown by such informant for so
suspecting (or believing), I, the undersigned, Magistrate, grant a
Warrant authorising the Director-General himself, or any person
authorised by him, to enter the said premises and take such steps as
he thinks necessary for the purpose of destroying the said prohibited
plants on the said premises and preventing any regrowth of those
plants and subsequently from time to time to again enter the said
premises and to take steps for those purposes until he is satisfied
that the said prohibited plants have been completely destroyed and
their regrowth effectively prevented, and for so doing this shall be
your Warrant.

Given under my hand and seal

this day of 19
at in the said State

oooooooooooooooooooooo

MAGISTRATE
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GROUP 13.9

25, LEAVES SMALL

ERY THROXYLUM

Iy shromylut australe
Shiub or small tree in DRf and vine thickets north from Acacia
freek, McPherson Range. Branchlets reddish-brown with aumerous
lanticels. Prominent st{pules enclosing terminal buds, soan

ched, their scars encircling the twigs. Leaves small, hairless,
thin, lls~3 cm long, elliptic to obovate, blunt or rounded at the
apex, dull green above, paler below with prominent lateral veins;
margins thickened and bent under. Fruit a red drupe, to 7 mm long.
Fanily Erythroxytaceae

2¢.

LEAVES FIRM TO STIFF

[ORTA00D
iptonoden matrale
Medium-sized tree {n DRf and STRF north from Mallanganee,
west of Casino. Leaves hairiess, rather thick and leathery,
obovate, narrow-obovate or eiliptic, very obtuse or bluntly
potnted, 5-13 cm long, tapered ta the short peticie, glossy
above, paler green pelaw. Lateral veins few, 5-3 pairs.
Fruit yellaow, globose, fleshy, 2-5 cm diam., several-seeded.
Family Celastraceae

. o

SMOQTH HELICIA
Felicta glabriflora
small tree {n STRf, WTRf and CTRf north from the [1lawavra.
Leaves narrow-ellfptic to oblanceclate, 5-13 cm long, glossy,
nairless, tough to stiff, margins varylng from entire to
coarsety toothed, the main veins distinct and with looping
connectlons. Petioles very short. Frutt fleshy, blue.
Family Proteaceae

ROUGH POSSUMKOCD
Guintinia stabari
Medium-sized tree in CTRF and WTRF, mostly in mountain
areas, north from Ht Budawang to the McPherson Range.

Bark red-brown, rough and fissured, hard. Leaves hairless,
elliptic or cblong-elliptic, shortly pointed, 7-12 cm lang;
lateral veins slightly raised below, Petioles thick, green
or reddish, 1-2 cm long. Leaf undersurface, petioles and
/0ung stems with numerous minute redcish surface glands.
Sryit 4 sery smal) capsule borne {n terminal panicles.
Family Zscatloniaceae

"(CONTINUED)

BRUSH SAUROPUS
Sauropus albiflorun ssp. microsizdus

Shrub n disturbed STRf, rare, vecorded in RSW only
from the Tweed valley and Tweed Range, Very smail
teaves borne in ¢lusters of 2 to 4 along branchlets,
stiputes minute, brown. Leaves 2-% mm Tong, obovate

to oblanceolate or elliptic, with a rounded apex,
hairless, petioles very shart. Branchlets stiff but

not spinose. Frult a greenish capsule, small
Famfly Euphorbiaceae j
e o ;
3 : . 7
W 62
=\

SCRUB BOONAREE
Aetercdendrun diversifolium

Shrub or small tree in vine thickets and rarely in DRf,
north from Yallarpi. Leaves often clustered on shart
branchlets, stiff and leathery, hairless; very variable
in shape, leaves on young bushes irregularly lobed with
spinose teeth, those on adult plants often entire or
with 1.3 teeth; apex pbtuse, usuwally with a spinose tip,
lateral veins prominent, making wide angltes with the mid-
ve??. Fruit a 2-lobed capsute, se=ds black with a red
arit. '

Family Sepindaceae

FIREWHEEL TREE
Stenocarpus sinuatus
See Group 8.3 for description.

BALL NUT
Ploydia praealta ‘
See Group 13.9.1 for description,

GREY POSSUMKHOOD
Quintinia verdonii

Medium-sized tree in STRF and WTRF north from Gloucester
te Conondale Range. Bark pale grey, smoosth, Leaves hafr-
tess, elliptic to obovate, shortly narrowed to & blunt
point, 7-15 cm long, matn lateral seins strongly ratsed
and prominent below. Peticles thick, green or reddish,
1-2 cm long. leaf undersurface, buds and young stems
with numerous minute pale surface glands. Fruit a very
smail capsuie, borng in simple vacemes.

Family Escalloniaceae
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TROPICAL WEEDS RESEARCH CENTRE

B.J. Wilson

Tropical Weeds Research Centre
PO Box 187

Charters Towers, Qld. 4820

The Alan P. Dodd Tropical Weeds Research Centre (TWRO) at Charters Towers, was
constructed during 1984 and staffed during 1985 and 1986. The total staff of 13
includes four scientists, four technical assistants and three casual assisiants.

TWRC is one of two weed rescarch facilities of the Biological Branch, Qucensiand
Department of Lands, the other being the Alan Fletcher Research Station at
Sherwood in Brisbane. The branch, directed by Mr G. Diatloff, also has overscas
staff doing biological control investigations.

The arca of operation for TWRC is the northern half of Quecnsland, with regions
varying {rom the wet tropical coast o arid grazing lands.

The primarily responsibility of TWRC is research on introduced weeds, many of them
being woody weeds. However, Australian native plants which are specific weed
problems, are also included. In all cases, the weeds threaten the productivity of
grazing in major areas of northern Australia and/or they affect National Parks,
rainforests, waterways or public lands (roadsides, stock routes). Thus, the
bencliciaries range from the grazing to the tourist industries. :

Our rescarch is aimed at achieving weed control using any one or a combination of
biological, chemical, mechanical, or managerial control. Biological control work
currently involves mass-rearing, aiding distribution, or monitoring of insects already
released on giant sensitive plant (Mimosa invisa), tubber vine (Cryptostegra
grandiflora), prickly acacia (Acacia nifotica, parthenium weed (Parthenivm
hysterophorus), lantana (Lantana camars) and salvinia (Sa/vinia molesta.

Herbicide research includes developing cffective herbicide recommendations by
screening products, developing new formulations (e.g. for 2,4-D), ecvaluating additives,
evaluating application methods, and studying the cffect of environmental factors and
plant growth status on herbicide efficacy. Experiments are in progress on rubber
vine, prickly acacia, chinee apple ( Ziziphus mauritiand, parkinsonia (Parkinsonia
gculcat®), currant bush (Carissa ovala), milkweed (Buphorbia heterophylla, wild
tobacco tree (Solsnum mauritianum, calotrope (Calotroprs procerd) and fanwort
(Cabomba caroliniana),

Weed ecology research covers mainly long term monitoring of woody weed populations
and distribution mapping. Monitoring tcchniqucs are quantitative and well suited (o
assessing spread and thickening as well as the medium to long term impact of
biological control agents and other control methods. The longevity of seedling
regeneration following complete control of an original population is being studied.
The ccology staff maintain an herbarium and do some weed identification,

In addition to research, TWRC has important extension and cducational roles.
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NOXIOUS PLANT CONTROL ADMINISTRATION IN QUEENSLAND

J, Cummings

Project Officer (Flant Pests)
Rural Lands Profection Board
Hrisbane.

Introduction

The central feature of the administration of control of all major pest

species in Queensiand is one picce of legislation, The Rural Lands Protection
Acl (1985-1988). This Act contains provisions for the control of declared
plants and declared animals in all situations throughout the State as well as
for the management of stock routcs and water facilitics. So the Rural Lands
Protection Board is seen as the single pest authority for the State.

The Act is administered by the Minister for Land Management. The Rural Lands
Protection Board is the name loosely given to the administrative body, as

weil as 10 an actual Board constituted under the Act. The administrative

body is, in fact, a Division of the Department of Lands, albeit a fairly
autonomous one,

The Board

Membership of the Board is as follows:

* A Chairman, recommended by the Minister and appointed by Governor in
Council;

» An Executive Director, who is a Public Servant or qualified to enter the
State Public Service, and appointed by the Governor in Council (ex
Officio);

* The Chiel Commissioner of Lands or his nominee (ex officio);

« The Director-General of the Department of Primary Industries or his
nominee (ex officio);

* Two nominces of the Local Government Association of Queensland; and

* Eight landholders as follows:

Two nominees from the United Graziers’ Association;

- (One nominee from the Cattlemen’s Union;

- One nominee from the Queensland Graingrowers’ Association;

- {Jne nomince from the Queensiand Cane Growers” Association;

~ One nominee from The Council of Agriculture;

~ (One nominee from the Queensland Dairymen’s State Council;

- One nomince from the Committee of Direction of Fruit Marketing.
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The Board's functions include making recommendations to the Minister
regarding:

Declaration of plants and animals;

. Promotion of control and establishment of programs;

. Establishment of research programs;

. Education;

. Expenditure on equipment and materials for control programs;
. Establishment and maintenance of stock routes and facilities.

kW=

The Board is required to meet at least three times per ycar.

Organisational Structure

The Executive Director is responsible for carrying out the policies and
decisions of the Board, with the approval of the Minister. He is also
charged with the supervision of the day-to-day operations of the
organisation.

Whilst he is an officer of the Department of Lands, he reports directly to
the Minister and not to the permanent head of the Department. However, the
permanent head exerts controls in the arcas of personnel and finance.

The overall structure of the organisation is shown in Appendix 1.

General Operations

Under the Act, Local Authoritics are charged with ensuring that declared
plants arc controlled within their areas and, where necessary, are to enforce
thc relevant provisions of the Act in so doing.

Local Authoritics, landholders and Government Departments arc responsible for
the control of declared plants on land under their control. Furthermore,

Local Authorities are empowered to enforce the control of declared plants on
private land. This involves the issue of notices and possible entry onto

land to control declared plants.

Local Authorities have no such control over "public land’ other than by
notifying a Government Department of the existence of declared plants on the
land. The Board can assist in resolving problems occurring on public land.
Furthermore, the Board accepts responsibility for the control of declared
plants on vacant Crown land.

Board Regional Inspectors monitor progress of Local Authorities, Government
Departments and, at times, individual landholders in regard to declared plant
control and report back where necessary. They maintain close contact with
the relevant Local Authority and Government officers.

Project Officers receive Inspectors’ reports, inspect specific situations
where warranted and take up necessary matters with Local Authorities and
Government Departments, either in writing or in person, usually at high
levels, sometimes by addressing the Local Authority Council. They are also
involved in development of programs for the control of declared plants. All
"field’ staff carry out extension activities aimed at landholder and Local
Authority education.
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Funding and Expendilure Arrangements

Under the Act a Local Authority is required o submit to the Board its annual .
budget of expenditure on activities in pursuance of its responsibilities in
accordance with the Act.

As far as declared plant control is concerned, a Local Authority’s :
expenditure may involve wages (inspector/s, spray gang members ), purchase and
maintenance of plant and equipment, contract spraymg, purchase of herbicides
and other expenditure.

Local Authorities are each rcquired to pay their budgeted amount as well as
an on—cost prescribed by the Board into a trust fund operated by the Board.,
The total amount paid by a Local Authority is called a ’precept’. In
applicable areas of the State the precept includes levies lor rabbit control
and dingo barricr fence protection.

A consolidated revenue grant is also reeeived and paid into the trust fund.

At present Board funds consist of approximately 50 per cent Local Authority
levies, 30 per cent consolidated revenue grant and 20 per cent sclf—generated

funds. This means that Quecnsland is actually one of the lowest government—
funded pest aothoritics in Australia ($3-million in 1987-88).

The level of precept imposed on Local Authorities depends on the amount of
money to be raised for Board operations on top of that received from
Consolidated Revenue, sale of herbicides, property, stock and walering fees,
and other income.

Board expenditure on Plant Pest activities mainly involves purchase of
herbicides for resale Lo landholders and Loeal Authorities, as well as for
specific Board programs, wages of Regional Inspectors, purchase and
maintenance of vehicles, purchase of plant and equipment, and biological
control agent research and propagation.

As Local Authorities carry out their operations they claim reimbursement of
their budgeted expenditure from the fund, and are entitled to reimbursement
for approved expenditure vp o the value of the budgeted amount. There is no
reimburscment of on-cost levies of course.

Local Authority Performance

Local Authority functions imposed by the Act vary according to geography,
that is, whilst coastal Local Authoritics are predominantly concerned with
declared plants, western Local Authorities tend to be more involved with
travelling stock, maintenance of wager facilities and to some extent, animal
pest control.

The more coastal Local Authorities thus employ 'Weeds Supervisors’ or
"Noxious Plants Inspcctors’ whereas more western Local Authoritics cmploy
"Stock Routes Supervisors’. Whilst the generalisation that the western arcas
have less weed problems than the coast is reasonable, this overlooks some of
the special declared plant problems that occur in the western areas (not
least of which is Parthenium).
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In any case there is far less tendency for Local Authority officers to carry
out inspections of holdings in the western arcas, whereas it is the norm in
coastal arcas. Issuing of notices for the control of declared plants in the
former area is virtually unknown, let alone the taking of 'enter and clear’
action.

The Board is taking initiatives to rectify this sort of situation; however,
there are problems associated with carrying out inspections in some of the
large Shire areas that exist in Queensland. Obviously, what is required is
the employment of more staff, which Local Authorities are reluctant to do
beeause of the cost, ‘This is an issue that the Board needs to address.

Should a Local Authority refuse to accept its responsibilities in regard to
the contro! of declared plants in its area there is power under the Act to
take action against the Local Authority.

in such a case the Board can recommend to the Minister that he issue a notice
on the Local Authority requiring it to carry out the necessary functions or
actions. If the Local Authority does not comply with the notice then the
Governor in Council may direct the Executive Director to take over the Local
Authority’s powers and carry out the necessary activity at the Local
Authority’s expense,

Strategic Planning

The Board, like ali Queensland Government Departments and agencies, has
rccently undergone a Strategic Planning exercise. This is basically aimed at
better identification of objectives, more efficient performance and improved
accountability. It will be interesting to sce the results of this
administrative change on the operations of the Board and Local Authoritics.



{€) sI030=dsul JUR3STSSY

(s=13Uus] GT)
(62) SI0IDEASNT THNOIOET

e =Talde =) ]

syoalo1d ﬁmﬂow.mm
HONYYE SISdd INVId I90T330 308lCug HONYHA ZOH_HJm.HmszBm HONYYd SISHd TYWINY

w "TITA XA ISSY

@CHﬂCﬂu I3A0

{("D°¥"1I) IONVad

TYOIDOIOIE stonuod VTR b
cﬁpumu
. (sbuTassl TenUURTIL) QYOS
(*O*¥¢ 1) NYWIIWHD NOTIODHIOAd SCNYT Teany
JUeIRbRUR puel IO
mﬁmH%mz 2R
@Iv0d NOLL2AIOYd SANTI TRINY - HANIOOALS NOTLINSINVOHO 2ISvd

T XTONAddY



e

SISNIOM PTISTL ¢
syOo30aIsur ¢

|

suRyDg | Tupelg
snyoe) eTSTIXRY

IDATIQ PUR URWRIOIS

TIOLS AGTOTTIEH (UTSYINOS) (TeT3U=D) {({3T0N)
qA01440 I0H00dd YIDIAA0 123H003d TIOTAE0 LOEI0Ed
(s1=0TII0 TeDTISTO Z) / ﬂ \
NOIIDES NOTLIVSLSINTAGY NOTIOES JNTHAOEIASG . ,
-
. — edl
— T goy 1033 pue
aoueist gosTel?

(*0°¢"T) -
HONWIE "TVOIDOIOI8

HONW3g SISEd INYId

*IT XT@Eddy



67

BITOU BUSH CONTROL AND NATIVE SPECIES
SENSITIVITY TC HERBICIDES

Max McMiflan,
NSW Agriculture & Fishcrres,
e fancs, NS W

The Glen Innes Weed Unit has conducted two herbicide experiments on bitou bush
control and three on the sensitivity of native plant seedlings herbicides.

Bitou Control

An experiment commenced in 1985 showed that GarlonR (triclopyr) and KreniteR
(fosamine) were much less effective than RoundupR (glyphosate) which was
already registered for bitou bush control.

A parallel experiment conducted in southern NSW by John Toth gave very simijar
results for cach of these herbicides. The effective rate for Roundup (360g/L
glyphosate) was between 0.5 and 1.0ml/M3 at both sites.

Further work by John Toth and others revealed that Brush—of (R [ metsulfuron}
was also effcctive and appeared to reduce regeneration of bitou bush from
scedlings under the sprayed bush.

An experiment comparing rates of Brush—off and Roundup in northern NSW was
installed in August 1988. Preliminary results are shown in Table 1.

TABLE 1 CONTROL OF BITOU BUSH BY
ROUNDUP AND BRUSHOFF, ANGOURIE 1988

Herbicide Rate Control Score (0-10)*  Cost

( Application method) ~ (mL or mg/M3) 3MAT G6MAT  §/30M3

Brush-off

(Gas Gun) 0.0075 5.40 7.60 0.25
o 0.0150 7.20 9.60 0.50
v 0.0300 6.40 9.20 0.99
o 0.0600 6.20 9.70 1.98

(High Vob) 0.0150 B.80 10.00 0.50

Roundup

(Gas Gun) 0.3500 7.40 7.80 0.14
o 0.7000 9.60 10.00 0.27
" 1.4000 9.95 10.00 0.55
v 2.8000 10.00 10.00 0.51

{* 0 =NOEFFECT 10=DEAD]
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From these results, Roundup appears cheaper at current prices than Brush—off
at the lowest effective rates tested. (Brush-off .015g /M3 and Roundup
0.7mL/M3).

For high volume application at 250mL of spraymix per cubic metre, the required
concentration of Brush-off would be 6g/100L and Roundup 280mL/100L.This

suggests that the registered Roundup rate is unnecessarily high.

Secdlings were present in treatments, but overall there were less seedlings in
Brush—off treatments.

Sensitivity of Native Species

Native species were tested as tube stock, supplied by NSW Soil Conservation
Service. Seedlings were kept in shade or glasshouse after treatment with
herbicide, Rates of herbicide simulated the rates tested in the bitou bush
ficld trials. The results of all experiments are summarised in Table 2.

TABLE 2 SENSITIVITY OF NATIVE SPECIES AND
BITOU SEEDLINGS TO FOUR HERBICIDES

Specics Brush—of fR GarlonR KreniteR RoundupR
Banksia errcifolia MT HS S S
Banksia integrifolia T S T MT
Banksra acmula MT-S HS T MT-S
(previously serratifolia)

Coastal wattle MT-T HS S MT
She oak S HS S T
Tea-trec S-MT S MT MT
Marram grass MT-T * * MT-T
Bitou bush HS S 5 HS

Where: T = tolerant (score <1.5)
MT = modcrately tolerant (score 1.5-2.5)
$ = susceptiblc (score 2.54)
HS = highly susceptible (scorc >4)

" = not tested

Bitou was more sensitive to Roundup and Brush—off than all native species
tested. This suggests that application at current rates in the ficld should

give reasonably selective control. This has been confirmed by ficld

cxperience in NSW and Qucensland and by John Toth’s more recent experiments.

Roundup and Brush—off showcd a similar degree of selectivity in these
experiments, The major differences were that Banksiz erfcifolia exhibited
some tolcrance to Brush-off, but not to Roundup and the She cak ( Casurina sp)
cxhibited some tolerance to Roundup, but not to Brush—off. All other species
exhibited at least some tolcrance to both Roundup and Brush-off.

Acknowledgments: Roger Stanley and SCS for supply of tubestock and assistance
Robert Dyason, NPAQ, Grafton for assistance with experimenls
The NSW NPWS for provision of experimental sitcs
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EXPERIENCES WITH BITOU BUSH IN QUEENSLAND

T, Anderson

Alan Fletcher Rescarch Station
PO Box 36, Skerwood
Queensland, 4075

INTRODUCTION

Bitou bush (Chrysantbemoides monilifers (L) Norlindh subsp. rotundata) is a South African
shrub which has become a pest of the eastern scaboard of Australia. The National Parks
and Wildlife Service brought bitou bush to the attention of the Alan Fletcher Research
Station in 1980. An cxamination of Queensland Herbarium records and sand mining leases
revealed the plant was mainly confined to public lands in the Wide Bay district (200 ha)
and South Stradbroke Isiand (500 ha). Queensland has vast areas of coastal sand dunes that
could casily be invaded by bitou bush. Herbicide scrcening trials were sct out at Rainbow
beach.  Of the chemicals tested, glyphosate proved to be the most effcective. Having a
means of control in glyphosate, and realising the infestations were small enough to be
trcated, the deeision was made to initiate an eradication programme in Fcbruary 1981..

DECLARATION

On 7 May 1981, bitou bush was gazetted as a noxious plant under the Stock Routes and
Rural Lands Protection Act 1944, The provisions of this Act make it illcgal to scll potted
plan(s or usc bitou bush for mining revegetation. Also the responsibility to destroy bitou
bush rests with the landowner or oeccupier. Having the plant declared was a helpful mcans
of dcaling with reluctant landowners, With the introduction of the Rural Lands Protection
Act 1985, the Queensland Government has made a [irm committment to the rcmoval ol bitou
bush. Under the new Act, bitou bush is listed in the eradication category P2 of the

declared plant schedule.
WATER

To sct out herbicide screening trials only small amounts of water were needed.  Sufficient
Brisbane tap water was trucked up to Rainbow beach for the trials, Larger volumes of
water were needed for the cradication programme so Rainbow beach bore water was usced
as the diluent. However, the resultant herbicide performance was patchy. Apparently
coastal bore water was not compatible with glyphosate. Results improved when salt sca
watcr was used as the diluent. Salt water has been used for all glyphosate spraying, both

ground and acrial work.
EQUIPMENT

In 1980 conventional spray equipment was used —~ a brush gun, spray hose, diaphragm pump,
400 L spray tank and four wheel drive vchicle. Some of the problems encountercd with this
gear in sand dune situations were difficult manouvering, bogged vchicle, damage to dunc
vegelation and failing to reach some arcas. The next treatment was carried out using small
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6 L Volpi pncumatic knapsacks. Each opcrator became an independant unit, abie to work
away from the vchicle, Lightweight cquipment reduced operator fatigue. For densc
infestations a sprinkler sprayer was used to distribute the glyphosate at a rate of 3.6 kg
ha_.1 using a volumc of 100 L ha . For scattercd plants or under dense serub a short
Carpi lance was uscd, The vehicle is only used to carry a reservoir ol watcer,

OPERATORS

4

The mainstay of the Quecnsland bitou bush control programmec has been a small team of
rcliable spray operators. No matter how large or impressive the administration, regardicss
of how scicntifically selective and effective the chemicals may be - the 'bottom line’ is a
fcw pcople who are ready, willing and able to do the actual spraying.

Wce have been fortunate in having the same spray team for the last eight years. Good
operators are hard to find. ’Burr blindness’ or failure to see the weceds can handicap a
control programme. Some pcople do not have an accuratc botanical eye and have trouble
differentiating between bitou bush and bracken fern.

AERIAL SPRAYING

The spray pattern produced from a sprinkler sprayer is identical to the spray patern
produced by a helicopter using the following design: .

Nozzle Raindrop size 8
Nozzle angle 45 backwards
Pump pressure 420 kpa

Speed 30 knots

Aircraft Gas turbinc Hiller
Boom length 11 m

Roundup rate 8 L ha

Spray volume 130 L ha
Dilucnt Sea water

This spray pattern using a sprinkler sprayer has given good reliable control of bitou bush
with little damage to native vegetation. Control on South Stradbroke Island bcgan on 20
May 1986 when East Coast Helicopters was engaged to aerial spray the dense arcas (53 ha)
using a total of 425 litres of Glyphosate 360. Native vegctation in the acrially spraycd
arcas has been monitored for three years and no detrimental effects have been obscrved.

WEATHER

The South Stradbroke Istand infcstation affeets 500 ha of land. Three men take four
weeks to scarch this area and the resultant kill rate is usually 99%. Of all the factors
influencing the success of the control programme - weather is the most variable. To
achicve the best results, an understanding of weather is essential. Bitou bush grown undcr
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different weather conditions will respond differently (o (he same herbicide treatment, c.g
plants growing on frontal duncs exposed to prevailing wind, salt and sandblasting are much
harder (o kill than plants protected by a casuarina canopy.

Daily wcather conditions dictate which part of the infestation will be treated on any one
day; g a strong SE wind would stop work on the eastern beach front. The wind would
prevent an even spray coverage resulting in half dead plants.

The cxposed beach arcas are avoided during the midday heat. Also a canopy of casuarinas
makes a bettcr working environment at midday. The whole infestation is divided into small
sccelions and cach will be (reated according to weather conditions,

Sections : Suitable Weather Treatment method
1. Exposed ecast beach No wind, sunshinc Chemical
2. Casuarina canopy Slight rain, wind Chemical
3. Scrub canopy Rain, windy Chemical
4. Exposcd west beach SE wind Chemical
5. Tourist areas Rain, wind Hand pulling

RAINPROOFING

South Stradbroke Island has no casy access. Once men, vehicles, camping gear and cquipment
are moved onto the island, the job must continue smoothly. Unfavourable weather usually
mcans a wasle of timc, money, labour and chemicals. Also patchy herbicide performance has
a bad psychological c¢ffect on operators, lowering morale.

Like many foliar absorbed herbicides, glyphosate is vulnerable to rain. Beforc the chemical
can be taken up, it is washed off - wasting glyphosate, labour and time. Rainproofling
agents were being studied at the Tropical Weeds Research Centre, Charters Towers. The
best of products tested was Bondcrete cement additive.  Bonderete produced only minor
damage to Banksia inlfegrifofra.

Bonderete improved the efficiency of the 1988 cradication programme. Whenever light rain
occurred during spraying, the addition of Bonderete cnsurcd optimum results.  Spray
cquipment was not 'gummed up’ or damagced by adding Bondcrete.

'ONE YEAR'S SEEDS - SEVEN YEARS WEEDS’

The control programme has been in progress for eight years in the Wide Bay district.
There was no noticeable reduction in seedling emergence after cach treatment for the [irst
6 ycars. A sudden dwindling of seedlings only occurred in the last two years. Many of
the Widc Bay sites are now suitable for hand pulling.
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Thc Wide Bay infestation affects an area of 200 ha. Treatment takes 20 man days to
complete and requires 40 L glyphosate, South Stradbroke Istand has becn trecated for the
last threc years. Each spraying takes 72 man days to complete, requires 250 L glyphosate
and involves searching 500 ha of land.

Bitou bush is far from being eradicated in Queensland but is now considered well under
control.

Summary of Bitou Bush Treatments

Dalte Area Method Man Days Chemical Used
Feb. 81 Rainbow Beach Ground 10 15 L Roundup
Junc '81 Inskip Pt Ground 20 35 L Roundup

10 L Amitrole
Feb, '82 Rainbow Beach Ground 8 5 L Roundup
15 L Amitrole
Oct. '82 Rainbow Beach Ground 10 20 L Amitrole

‘83 missed - very dry

Aug. 84 Rainbow Beach Ground 20 20 L Roundup
40 L Amitrole

Aug. '85 Rainbow Beach Ground 10 50 L Roundup

May ’86 Sth Stradbroke Acrial 1 425 L Glyphosate 360
Junc ’'86 Sth Stradbroke Ground 31 71 L Glyphosate 360
Oct. '86 Rainbow Beach Ground 10 40 L Glyphosate 360
Mar. '87 Sth Stradbroke Ground 72 " 250 L Glyphosate 360
Oct. 87 Rainbow Beach Ground 32 80 L Glyphosate 360
Fech. '88 Sth Stradbroke Ground 72 230 L Glyphosate 360
Junce ’88 Rainbow Beach Ground 20 40 L Glyphosate 360
Nov. '88 Sth Stradbroke Ground 50 100 L Glyphosate 360
Fcbh. '89 Rainbow Beach Ground 20 40 L Glyphosate 360

Mar. ‘89 Sth Stradbroke Ground 19 35 L Glyphosate 360
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BIOLOGICAL CONTROL OF GROUNDSEL BUSH

Allsr L Tomlcy

Adan Fletcher Rescarch Station
Department of Lands
PO Box 36, Sherwood,
Queensland 4075

INTRODUCTION

Groundsel bush Bacckarrs halimifolrs, introduced during the late 1800°s is a perennial
wecd of many situations along the mid-eastern Australian coastline. Its weediness can
be attributed to a high degree of competitive ability. The plant grows rapidly, produces
large amounts of wind dispersed sced, strongly compensates for any damage, and
tolerates a wide range of soil types. Infestations interfere with primary production,
invade and degrade native plant communities, take up useful space, and visually pollute
the landscape.

A decision by the Queensland Department of Lands to investigate the possibilities of
introducing biological control agents saw the first overseas exploration carried out in
Florida USA in 1967. Later in 1974 an entomologist was stationed in Brazil and for
scveral years insects were sent to Queensland. Since then more than 30 different insect
species have been tested and many have been relecased. However only 5 species have
bccome established and are contributing in some way to the control of the plant. Of
these, 2 have become widely established, the habitat preference of another 2 restricts
them to narrow ecological zones, and the remaining one, while established over a wide
area, is restricted largely by climatic factors.

Trirbabds baccharidis Colecoptera: Chrysomelidae, USA

This small brown and orange beetle was the first inscct to become successlully
established in 1968, Both the adults and the larvae feed on the foliage, and the larvae
burrow into the soil to pupate. The adults emerge in the spring and Jay their eggs in
crevices in the bark over a period of 1 to 2 months. The eggs lic dormant over the
summer, hatching in late summer or autumn, Time of hatching varies, as it is influenced
to some extent by rainfall. The metallic blue/green coloured larvae feed voraciously, and
when population pressure is high, plants can be completely defoliated, with much of the
softer bark at the tips of the stems being eaten away as well. This causes a
spectacular "brown out”, and if it precedes or coincides with bud development, severely
depletes seed production, however timing is not always appropriate.

Unfortunately 7Zrirdabds is restricted to Groundsel bush plants growing on poor sandy
saline soils. This is becausc mortality of the pupal stage is high in all other soil
types.Colonies once established spread relatively slowly. The nett effect of 7rirdabda is
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to intcrfere with seed production and to stunt the growth of plants. Results could be
described as generally disappointing. New colonies can be started by relcasing ficld
collected adults or larvae, though results are better with adults.

Aristotelia _ivae Lepidoptera: Gelechiidae, USA

This small brown moth was the second insect to become widely established. It has a
short life cycle of about 1 month with several generations over summer. Damage is
caused by the larvac which skeletonise the softer leaf tips. The caterpillars are green
and about 12 mm long and feed within a silken tunnel. While the moth is now found
over most of the plants range, large damaging populations are prevented from building
up by climatic conditions, principally rainfall. On odd occasions when conditions suit,
dense populations of larvae develop and "set back" patches of secdlings or regrowth after
damage such as fire. This is most common in dry spring weather where plants are
sustained by high soil moisture.

Megacylleae mellyi Colcoptera: Cerambycidae, USA

Mecgacyllene is the only insect from Brazil which has become cstablished in the field.
Thc adults are distinctively marked with 8 dark orange spots on the outer wings. The
icngth of the life cycle is variable, slowing down over winter, but with a total of 2-3
complete gencrations each year depending on winter minimum temperatures. Again this
insect has definite preferences for habitat type, and only survives on plants growing on
poor sandy saline soils. This is because the larvae, on hatching, burrow into the woody
stems and sever some of the sap conducting vessels. Where plants are growing in good
soils and the sap pressure is high, it floods out, drowning then entombing thc larva as it
drys. On salinc soils sap pressure is low and the young larvae are not killed.

Spectacular damage can result when strong colonies develop, with large plants being
complctely killed or being killed back to ground level. Ficeld collection of the cryptic
diurnal adults is not feasible; it is best to collect larvae and rear them through in the
laboratory then release emerging adults, Large colonies are present on the low lying
islands of Southern Moreton Bay, and are now making a significant contribution to the
control of the plant. Further releases are being planned for suitable sites not colonised
in the first rclcase programme.
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Rhopalomyis californica Diptera: Cecidomyidag, USA

In the late 60’s the first attempts to rear and release this small mosquito-like fly met
with failure. A second attempt in 1983 was highly succesful, and combined with an
ambitious mass rearing programme saw rapid colonisation over a wide area of the plant’s
range, The larvac feed within the tissue of developing leaf or flower buds. The
response of the plant is to form galls which then act as a metabolic sink causing general
unthriftiness and reduced seed set. Heavy attack can lead to starvation and cventual
death of plants.Gall flies do best in a cool moist environment when the plants are
making active growth. Hot dry conditions and a lack of active shoots or buds Icad to
low population levels. For this reason there is often marked spatial and seasonal
variation in gall fly populations, and subsequent damage to plants. in rccent years the
last scason which was conducive to the development of large populations over a wide
arca was in 1985, A series of dry springs in the following years has seen numbers
diminish in all but cooler shaded areas in e¢levated situations. A return to more
favourable conditions should result in an improvement. Build up of gall fly populations
can be facilitated by cutting back or burning off an areca of plants in late winter or
carly spring to encourage the growth of lush shoots to which the flies will be attracted.
Colonies can be started in new arecas by redistribution of field collected cut foliage
supporting mature galls,

Ordsematophorus balanotes Lepidoptera: Pterophoridae, USA

Again, carly attempts to rear and establish this inscct were unsuccessful. In 1985 a
satisfactory rearing method was devised, and several thousand moths have now bcen
rcleased. Damage is caused to plants by the larvac which tunnel in the stems. There
arc 1-2 gencrations each year depending on winter minimum temperatures which affect
the length of thc larval stage. The plume moth is not restricted to any specific habitat
type, and colonies have been casy to establish over a wide area, and are now cxpanding
rapidly. As yet it is too early to predict what impact this insect will have on the plant
population. The rclease programme is continuing by shifting stems containing larvae from
well cstablished sites to new areas. '

FUTURE ACTIVITIES

The programme of overseas exploration for insects has now becn scaied down. At the
Alan Fletcher Rescarch Station there are 4 insect species being either tested in
quarantine or being rearcd in rcadiness for relcase, while a similar number have been
located in the United States and will probably be introduced in the future. However,
the number of potential insect candidates now remaining is much diminished, and a
programme to look for suitable pathogens has been commenced.

CONCLUSION

Overall a permanent natural control system has not yet been achieved, and if ieft
unchecked Groundsel bush will continue to fill most of the remaining available niche

space.
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BIOLOGICALCONTROLOFGROUNDSELBUSHONTHEN.S. W.NORTHCOAST

A LOCAL GOVERNMENT CASE STUDY

Ken Hayes,
Coffs Harbour City Councrl,
Coffs Harbour

Groundsel Bush as Noxious Weed

Groundsel Bush (Baccharis halimifofia) is a native of the Americas. This
introduced woody weed is currently regarded as a major weed pest in Southern
Qucensland and Northern N.S.W., with its ability to grow in dense clusters
rcaching over 2 metres in 2-3 years. This shrub usurps resources that
otherwise might be utilised for commercial pasture and timber species in
coastal regions with an annual rainfall of over 90 cm.

Groundse! Bush grows into a small tree up to 10 metres high, and the
weediness of Groundsel Bush is due to its prolific sceding and rapid growth
that can take over neglected pasture, forming dense thickets within several
years. Seeds will carry long distances on strong winds by parachute-like
pappus. Groundsel Bush may also be a nuisance in populated arcas because its
pollen and other airborne parts are believed to be allergenic and a nuisance
due to clogging and fouling caused by masses of airborne pappus.

Prevention of seeding is the key to control of Groundscl Bush.

Difficulties with Chemical Control

The Herbicide 24D is very effective in controlling Groundsel Bush, but there
are major limitations on chemical control. In horticultural areas and
National Parks, spraydrift is a serious hazard. In dense forests and
inaccessible arcas, especially in forestry, Crown Land and National Parks,
the cost of spraying is quite substantial, and adequate funds are generally
not available for control in these situations. There is also a growing
resistance by the public, especially on the North Coast of N.S.W., to the use
of 24D. ‘

Biological Control

Groundsel Bush is an ideal candidate for biological control for several
reasons:—

1. Because it is the only species of the genus Baccharis in Australia, and
insects introduced for bio—control are unlikely to attack other plants in

Australia,

2. It is a serious economic problem (the cost of control in N.S.W. and
Quecnsland would be over $750,000).

3. It is attacked by a wide range of organisms in its native environment.

4. It is a perennial introduced species



77

The First Introduction of a Bio—Control Agent in N.§.W. for Groundsel Bush

In October, 1983, the Weed Demonstration Unit at Glen Innes obtained enough
biological control insects of the Gall Forming Fly (Phopalomyia Californica)
from the Queensland Department of Lands’ Alan Fletcher Research Station to
sct up trial colonies at various sites along the North Coast of N.S.W. to
detcrmine the efficacy, spread and persistence of this Gall Forming Fly as a
useful biological control agent for Groundsel Bush.

The method of introduction was to place young potted Groundsel Bushes hcavily
galled with R, Californica obtained from the Alan Fletcher Research Station

in Queensland at Groundsel Bush infested sites at differing geographical
locations on the N.S.W. North Coast. Coffs Harbour was one of the largest ol
the selected sites, with 110 potted planis being distributed at 4 different
locations within the Coffs Harbour Shire.

The spread of R. Californica throughout the Coffs Shire from the release
sites was quile spectacular, and by the Summer of 1985 was cndemic throughout
the Shire.

The cifect of the Gall Fly on the seeding of Groundsel Bush in the 1985
season was very promising, with some areas of the Shire showing a 60-70%
reduction in the formation of flower. This was due, however, to a near
perlect set of climatie conditions both (or the breeding of the Gall Fly and
the Biotritus that effects the galled stems of Groundsel Bush after the Gall
Fly emerges from the galls,

The results in subsequent years, however, have been far less spectacular and
the 1988 scason was particularly poor. This decline has most likely been due
to climatic conditions, but it is also suspected that parasitism could also

be occurring in the laval stage of the Gall Fly.

With the decline in the numbers of R. Californica observed in Coffs Harbour,

1 decided to investigate what other bio-control agents that the Alan Fletcher
Rescarch Station might have available for release on Groundsel Bush. [
contacted Mr. Alan Tomley (Plant Pathologist) at the Rescarch Station, and he
told me that there were 2 more bio—contirol insects that were looking very
promising (Megacyllene mellyi and Oidaematophorus balanotes). Both of these
bio—control agents were stem-borers in their laval stage, with M. mellyi a
beetle in the adult stage and o. balanoies a moth in the adult stage.

I was invited to go to Queensland in October 1987 to look at their release
sitcs at North Stradbroke and Eaden Island areas, where we could collect
larvae for rearing to adults in the laboratories at Alan Fletcher Research

Station for release in the Colfs Harbour Shire,

A sum of $500 was agreed to for (he Research Station to rear and supply us
with enough aduits to start a colony of both M. mellyi and O. balanotes in
the Coffs Harbour arca. I then returned o the Rescarch Station in November
1988 and March 1989 (o collect adults and larvae to bring back to establish a
colony in the Coffs Shire.

These two biological control ageris prefer a coastal heathland habitat and
there are several areas in the Coffs Shire that have large Groundsel Bush
infestations of the type that are very difficult to control by herbicide or
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mechanical means, which made these two biological control agents ideal for
this area. It is therefore hoped that a viable colony of both species can be
established in this area.

If the Coffs Harbour experiment is successful, then other areas of similar
habitat along the North Coast of N.S. W, could be selected as bio—control
sites, with insects being supplied from the Coffs Harbour colonies or from
Qucensland.
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UPDATE ON CHEMICAL CONTROL OF BLACEBERRY

Max McMillan,
NSW Agriculture and Fisheries,
Glen Innes, N.S.W.

Blackberry is the major woody shrub weed in New South Wales and control
programmes shrubs often include the application of herbicides. Herbicides
are gencrally too expensive to use over large areas of dense shrubs but can
be economical for small infestations or scattered shrubs, Successful conirol
depends on applying a suitable herbicide at the correct rate and time. The
method of application is also tmportant,

Rate of Applieation

Herbicides must be applied at the correct rate. Many poor jobs are the
result of inadequate application rates. On the other hand few people can
afford to waste chemical by applying excessive rates,

Time of Application

Spray from the beginning of the flowering period, when the bushes arc
normally approcahing full leaf, until bushes begin to drop leaves. Spray only
under good growing conditions, free from moisture stress. This requirement
applies especially to the herbicides Garlon, Grazon and Tordon 50-D.
Extremely poor control may result from applying these herbicides under
conditions of moisture stress.

Method of Application

The most eommon inethod for applying herbicides is the high volume power
sprayer fitted with a trigger operated, ad justable handgun. The Ag-murf R gas
gun is a low volume deviee which is becoming popular for treatment of small
bushes. Other pieces of equipment such as knapsack sprayers, SpotgunR and
misters are also used.

For treatment of small blackberry bushes and sweet briar, the Ag-murf gas pun
offers excellent labour efficiency, potential savings in herbicide in some
situations and i useful in steep or rough terrain, It is limited to bushes

less than about three metres tail and less than about six metres in diameter.
The Gas Gun retails at over $500 and if other equipment is on hand,
purchasing a Gas Gun may be poor economics.

High volume spraying is necessary for large bushes or dense clumps of bushes
which are sprayed in buik. This method uses more water and labour than the
Gas Gun and can be wasteful when large numbers of small bushes are treated.

With both techniques, it is important to cover the whoie plant with spray
droplets, Herbicides applied through the Ag-murf Gas Gun should be mixed
with a suitable dye (eg White Lightning® ) and sprayed to give fine speckling
of droplets over the leaves. For high volume spraying of glyphosate and
Brush-of f the feaves should wet but not freely dripping.
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Garlon, Grazon and Tordon 50-D should be sprayed to thoroughly wet stems and
leaves. Bushes are usually dripping freely at the completion of spraying.

Ensure complete covcrage by taking a systematic approach. Bushes should be
treated in sections — as though spray painting - with each section being
completely covered before moving on to the next section. For the Ag-murf Gas
Gun, one 50ml shot, will normally treat an area of 2—4 square metres or

roughly the area of one to two normal doorways. Take care to cover outlying
crowns, runners and branches because they are easily overlooked.

Herbicides for Blackberry

Choice of herbicide depends on the situation and there are no hard
recommendations. Cost is one important consideration and at current prices,
the relative costs are shown in Table 1.

TABLE1 COMPARATIVE COSTS OF COMMON HERBICIDE
TREATMENTS FOR BLACKBERRY

$/100LSpraymix L/Bush*  $/Bush

Brush-offR 10g /100L 11.00 8 0.88
RoundupR 1L /100L 13.00 8 1.04
Garlon 600 170mL/100L 9.40 20 1.88
GrazonR 500mL/100L 15.95 20 3.19
RoundupR (Gas Gun) 10% 130.00 0.6 0.78
Brush-of (R (Gas Gun) 1g/L 110.00 0.6 0.66

+ 30 cu. metres

All herbicides require follow up treatment and the efficacy of a herbicide is
usually assessed on the amount of regrowth occurring after the initial
treatment, Table 2, gives typical patterns of regrowth after treatment in.
good conditions in northern NSW.

TABLE 2 TYPICAL REGROWTH PATTERNS FOR
HERBICIDE TREATED BLACKBERRIES

Herbicide Regrowth at: 12 months and 24 months after trcatment
GrazonR nil - slight slight — modcrate
GarlonR slight - moderate modecratc - severe
Brush-offR nil - slight slight ~ severe

RoundupR slight — moderate moderate — severe
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Grazon is the most reliable and effective herbicide. The other herbicides
are less effective and give more variable results. Grazon is the best choice
for cleaning up small infestations, but for larger infestations, a good
program is to apply a cheaper herbicide in the first season or two of
trcatment and follow up in successive seasons with Grazon. After the third
season, respraying should be minimal but respraying in the sccond season is
often substantial.

If a poor result occurs with Roundup, Grazon and Garlon, this is very evident
within twelve months of initial treatment and a good result normally carries
through to the second season after treatment,

Brush-off is unique in that bushes which show very little regrowth after 12
months can be totally regrown after twenty four months.

The causes of excessive regrowth or poor initial results arc not always
clear. The main ones that have been identified for cach herbicide are listed
in Table 3.

TABLE 3 FACTORS ASSOCIATED WITH POOR CONTROL.
FROM HERBICIDES

Herbicide Factors associated with poor results

GrazonR » inadequate application rates
* moisture stress

GarlonR -+ inadequate application rates
# moislure stress

Roundup® « inadequate application rates
+ heavy defoliation
* granite soils and coastal situations
* yetrcating bushes recently treated with
other herbicides

Brush—offR » inadequate application rates
« variable results not linked with any
specific environmcental factors

All herbicides tend to be less effective on coarse granite soils, but
glyphosate is most affected, especially when retreating bushes severely
knocked back by treatment in previous seasons. Glyphosate is leaf absorbed
and bushes heavily defoliated by grazing or insect attack should not be
treated.

Moisture stress is the major cause of poor results with Grazon and Garlon.
Under ideal conditions, Garlon can give excellent results but under moisture
stressed conditions, bushes can completely regrow after 12 months. Garlon
should only be applied under ideal moisture conditions. Grazon should should
only be applied at the lower concentration (700mi/100L) under ideal
conditions. If there is any sign at moisture stress, the higher

concentration (11/100L) should be used.
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Glyphosate and Brush—off are less affected by moisture stress and both have
given excellent results under severly stressed conditions. Application is

not rccommended under these conditions but moisture stress is clearly less
critical with these herbicides than with Grazon and Garlon.

Other factors to consider in choosing a herbicide are water quality
(glyphosate needs clear water) and damage to grasses. All the herbicides
kill clovers, but glyphosate kills the perennial grasses. This is useful if
pasture establishment is planned but may be undesirable in other situations.

Glyphosate has given very effective results through the Agmurf Gas Gun
whereas the other herbicides, especially Brush-off, have been less effective
when applied through the Gas Gun than high volume,
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UPDATE ON CHEMICAL CONTROL OF LANTANA.

Max Mchiilan,
NSW Agriculture £ Fisherics,
Glen fnnes, N.S.W.

Lantana is the most widespread and economically damaging woody weed of
coastal NSW. It is a diverse species with a range of "ccotypes". The most
commonly recognized types are red lantana and common pink. Common pink
occurs along the entire coastal belt of New South Wales, whereas red

lantana occurs mainly around ¥Kempsey, Coffs Harbour/Grafton and in the
Kurrajong area near Sydney,

There are threce common varieties of red lantana, all of whick are toxic to
livestock and from fime to time cause serious stock losses. Red laniana is
noxious in those shires where if commmonly occurs, Phitk lantana is also
noxious in several coasial shires,

The method of lantana control should be chosen to suit the situation.
Large arable areas should first be controlied mechanically and sown 1o a
competitive pasture. Herbicides can then be used to treal lantana
tegrowih,

f.arge non-arable arcas may be uneconomical to treaf, since herbicide cost
alone is about $120 per hectare. This cost is totally wasted unless
pasture is established and seedling lantana regrowth is controlied.

Where only small areas or scattered bushes oceur, herbicide treatment is
the simplest and often the mose economical option. Roadsides, stock
reserves, fencelines ete are obvious situations for application of
herbicides.

Chemical Control

Red lantana is reputed to be more difficult to control with herbicide than
common pink. In northern NSW, Weed Unit experiments do not support this
belicf.

Herbicides have been tested in seven experiments over the last six years in
northern NSW by the Glen Innes Weed Unit. Two of these experiments were
conducted on common pink variety and five on red lantana. in the south of
the state, Yohn Toth, Weed Research Agronomist has conducted five
experiments on common pink lantana.

Glyphosate has proven to be the cheapest and most cffective herbicide in
experiments on all types of lantana in both northern and southern NSW, The
major problem with glyphosate is the complete removal of ground cover which
opens the way for lantana seedlings and other weeds.

Herbicides such as DP60 and 2,4~-D are less effective, usually requiring one
or two resprays to kill the original bushes. Grazon® and TordonR 50-1 are
cffective bul more costly than glyphosate. The advantage of herbicides such
as DP60 and Toirdon 50~D is that they do not kill the grass cover. Grasses
grow strongly under the chemically treated lantana and prevent or reduce
the establishment of scedling lantana and broadleal weeds.
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Whichever herbicide is used initially, respraying will usually be necessary
cither to kill seedlings and broadleaf weeds or to control regrowth. Three
possible programmes are suggested in table 1 for an imaginary paddock of
scattered lantana. This 10ha paddock contains 100 bushes, each of 30 cubic
metres volume and cach occupying 30 square metres of ground.

Programme 1 begins with glyphosate and includes the sowing of pasture seed
and respraying with 2,4-D to control seedlings and broadieaf weeds.

Respray volume is assumed to be 50% of the original spray volume.

Programme 2 begins with Tordon 50-D and assumess 10% of original spray
volume on respray 12 months later. No pasture seed is sown.

Programme 3 begins with DP60. Respray volume in the first year is 50% and
second year 10% of original spray volume. No pasture seed is sown.

TABLE 1 COST COMPARISON OF THREE POSSIBLE
PROGRAMMES FOR LANTANA CONTROL

PROGRAMME 1 PROGRAMME 2 PROGRAMME3

Herbicide glyphosate Tordon 50-D DP60
(2ml/M3) (5mi/M3) (2.5ml/M3)
Mixing rate 1:100 1:100 1:200
Spray Volume Litres 5 Litres 3 Litres 5
Year 1 600 78 1500 270 1500 50
Year 2 300 6 . 150 27 750 25
Year 3 - - - - 150 5
Sub total 900 84 1650 297 2400 80
Labour Hours £ Hours $ Hours $
Year 1 4.0 40 4.5 45 4.5 45
Year 2 3.0 30 4.0 20 3.0 30
Year 3 - - - - 2.0 20
7.0 70 8.5 65 9.5 95
Pasture Seed 1kg 18 - - - -
Labour (sow pasture) 2 hrs 20 - - - -
38 - - - -
TOTAL PROGRAMME COST 192 362 175

Assumptions: * 100 bushes each 30M3 in volume

* glyphosate applied at 200ml spraymix per M3 bush.

+ Tordon 50-D and DP60 at 500m1 spraymix per M3 bush.

* Labour $10/hour.

« Spraytime 2 minutes per bush; 1/2 hour setting up, mixing,
washing out, 1/2 hour tank refill.

50% respray: about 1.5 minutes per bush, 1/2 hour mixing etc.
* 10% respray: about 1 minute per bush, 1/2 hour mixing ctc.

* 1000 Litre spraytank.

»
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Table 1 is a best guess for programme costs because at present we do not have
sufficient information on respraying volumes. It may be that the initial dose
rate can be lowered in some instances, provided that respraying occurs within
12 months.

The efficacy of the herbicides on the first spray has now been fairly well
studied and a summary of the attributes of each herbicide follows.
Comparative application costs are given in table 2.

Glyphosate

Glyphosate is effective and reliable at rates which are cheaper than other
herbicides. Effective rates are about .5 grams active per cubic metre for red
lantana and .5 to .75 grams active for common pink, A rate of .5 grams/m3
equates to a spray volume of 4 litres of 1% RoundupR on a bush 6 metres in
diameter and 2 metres high.

Small heavily grazed bushes of common pink can be difficult to kill with
glyphosate because it is absorbed only through leaves.

Queensland research has shown that late summer to autumn is the optimum time
to trcat with glyphosate.

DP6{) (Dichlorprop)

DP60 is a useful herbicide because it is safe on grasses and reasonably cheap.
The currently registered mixing rate is 0.5% (1 in 200). Weed Unit results
suggest that a mixing rate of 1% would be more appropriatc. An application
rate of 5ml of DP60 per cubic metre of lantana is necessary for reliable
rcsults,

At the 0.5% mixing rate, DP60 is cheaper to apply than glyphosate but most
bushes will regrow and require respraying. DP60 is sometimes considered too
selective because it does not control a range of other broadfeaf weeds that
commonly occur in coastal situations.

Tordon 50-D

This herbicide gives reliable control of lantana and also controls a wide

range of other broadleaf weeds which commonly occur in the same situation as
lantana. It is safe on established grasses and also provide some residual
control of germinating broadicaf weeds.

At effective rates, Tordon 50-D is about three times more costly to apply than
glyphosate but selectivity and versatility makes it a useful alternative for
small infestations.

BuckshotR

A reliable and effective rate has not been determined for Buckshot, which has
given erratic results over all rates tested. Weed Unit results indicate heavy

respray requirements for Buckshot treated bushes. Buckshot is good general
purpose broadleaf weed killer and is safc on grasses. Buckshol is not
registered for lantana control but is covered by a Pesticide Order in NSW.
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24-D

This herbicide has not been adequately tested in the Weed Unit programme.
Results indicate similar efficacy and cost of DP60 on pink lantana but
inferior (very poor) controi of red lantana.

UNREGISTERED HERBICIDES

Grazon DS

Grazon is only registered for mist blower application. Information from weed
unit trials is very limited, but suggests that applied at sufficiently high

rates Grazon gives effective control, When applied by high volume techniques
Grazon is probably not as cheap or effective as Tordon 50-D.

Brush—off

Brush-off has given variable but sometimes exccllent results and respraying
has been effective in controlling the limited regrowth which does occur. A
suggested rate is S0mg per cubic metre, and a mixing rate of 20 g/100L. The
standard 10g/100L may be adequate given that respraying will be required.

Registration of Brush—off would be useful because lantana often occurs in the
same areas as bracken fern, for which Brush—off is the preferred herbicide.
It also occurs with blackberry and a range of other broadleaf species for
which Brush—off is registered or potentially useful.

Chopper

John Toth’s research with Chopper indicates that it may have a place in
lantana control in certain situations — notably total vegetation control
situations,

TABLE 2 COMPARATIVE COST OF LANTANA CONTROL HERBICIDES

Effective Rate
Cost/L or g (M1 or mg product Cost/M3  Registered

Herbicide (%) per cu. metre) (cents) Mixing Rate
glyphosate 13.00 2 2.60 - 1.0%
DP6( 6.50 5 3.25 0.5%
Brush—offR 1.15 50 mg 5.75 -
TordonR 50-D 18.00 5 9.00 1.0%
GrazonR DS 40.00 2.5 10.00 0.35-0.5%
BuckshotR 8.25 87 6.60 ? 0.5% *
2,4-D 5.50 ? ? 0.4%
ChopperR 78.40 0.6 4.70 -

* Pesticide Order only
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WHAT IS AVCA?

The Mission of the Agricultural and Veterinary Chemicals

Association of Australia Ltd is to:

Promote and advance the regulatory, commercial legislation,
educational, self-regulation and public image interests of
the agricultural and veterinary chemicals industry in a
responsible way.

Be the major point of reference by politicians, the public
service, the media, trade union and community interest groups
for consultation on matters pertaining to the agricultural
and veterinary chemicals industry,
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AVCA STANDING COMMITTEES

Public Affairs Committee

Commercial Legislation Committee

Clearance & Registration Committee

Animal Health Committee

AVCA Resistance Action Committees - Insecticides
- Fungicides

- Herbicides

Chemical Industry Health and Safety Advisory Sub-conmittee

AVCA WORKING PARTIES

Focus Groups
Research and Development

Membership
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AVCA INDUSTRY TASK FORCES

Industry Accreditation and Training

Biotechnology and Regulation

Animal Growth Promotants

Chemicals for Pest Control

Transport, Handling and Storage of Dangerous Goods

Emergencies

AVCA Codes of Operational Practice

Industry Statistics and Economic Data Base

Public Release Surmary

Reseller/Distributor representation
Proprietary Rights to Data

Labelling
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AVCA STATE DIVISIONS

To further the interests of the Industry by identifying and
establishing liaison with

- State Legislators

- Administrators

- Media

- Farmer Organisations

- State Based Employees of AVCA Members

Critical to success is the establishing of continuous lines of
communication which will assure ready access to these groups for
AVCA and vice versa.,

To maintain a continuous watching brief in all areas of activity
and responsibility. Whenm necessary, consult with the AVCA
Secretariat and advise of developments/events at state level,
including particularly significant media items.

To undertake the planning and organisation of the annual AVCA
Convention in the state selected.

To encourage contact between AVCA members employees.
To maintain cohesiveness of purpose and a sense of belonging to

AVCA while presenting-a common platform to the various publics
with which our industry interacts.
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AVCA OBJECTIVES FOR 1989

. Overview the introduction of the Agricultural and Veterinary
Chemicals Act.

. Provide input to and monitor closely the Senate Inquiry into
the industry.

Implement the National Farm Chemical Industry Accreditation
Program,

. Develop a statistics and economic data base for the industry.
Improve the effectiveness of the State Divisions,
. Prepare an appropriate long term strategy for AVCA.

. Represent the interests of the farm chemical industry within
the Chemical Confederation of Australia.

. Develop recommendations for regulation of
products/technologies arising from biotechnology.
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organochlorine problem;

Aim was to have a single,
national training course;

- AVCA has had in planning
for 2 1/2 vyears;

Was proposed as a self-
regulation initiative rather
regulation.
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CALL FOR SUBMISSION

Selected colleges from each
State were asked to submit a

course proposal;

The South Australian TAFE proposal
was accepted (not the cheapest);

The proposal Is for two levels;
one a basic introductory course
with emphasis upon safety, correct
label interpretation and the
implications of recommendations
and, two, a specialist course with
regional emphasis once all of the
initial training is completed.
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FARM CHEMICAL INDUSTRY COURSE

AR AVCNSouth Australian TAFE initiative
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'TRAINING PROGRAL

The course is available
nationally;

3000 students are expected to
complete the course in 1989 but
there Is pressure for a higher
throughput;

Students receive a certificate of
Gﬁmm Leon: |

AVCA estimates 10 000 individuals
within the industry will require
training;

A fee will apply to this course
which may vary but is expected to
vicinity of $300 - 3786.
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compﬁe@am
course:;

One ye mmm@ experience;

ndertaking for the student fo
remam mmem orary vaa an annue

renewal of accred

AVCA will provide information
updates;

Re- exammaﬁsm a& set intervals
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MODEL
* BASIS, the scheme in the UK.

* Registration under BASIS 3 !egal
requirement;

|+ 1t involves anyone who sells, advise

Or recommends agricultural chemicals
in the UK

* All users are required to be
registered:

* Premises need 10 be registered
as well.
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aliows
@ﬁﬁ to complete the

rg of study

amﬂﬂ@aﬂ@ﬁ I%h -] hour
axanm;

Part #§ Includes an
introduction to plant
profection and Introduction fo

Page mark for Part | s 80% and
for Part il e 70%;

Alternativee are @@@”&“@&mw@@m@
a fast-track sys B
fudenis with more @h&% 10
years' experience and
courses have be
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QUALITY CONTROL OF TRAINING

South Australian TAFE will maintain
the standards for the course;

Lecturers will be reviewed by panels
established for that purpose;

The exam is not difficult but the
high pass mark will require a
thorough understanding of the ccwse;

Tmm the trainer courses have been

¥

A standard lecturer’'s kit with slides
and aﬁvéce on running has been

A full time project man
appointed;

will remain under
eview. |
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impact on most, If not all, indusiry
employees.
to undertake the training course will
be directed aﬁ :

® any industry
advises, recomme T
handles farm chemical mmﬁmmn

This group will include industry
personnel, company
epresentatives and sale
aﬁvssow staff @mm@y@@ by
regellers and distributors.

The Industry will also encourage
consultants, applicators and
government officers to undertak
training and accreditation if
they advise on or recommend
industry products.
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hes applied for e Trede
Pmnum@ @@mmmmm

authorization f@a‘ 8 proposal
mmlw& m gtaff who are Aot
accredited;

The Introduction time for the
first stege il 1882;

eMormnt af t&w Endwts'y
combined ecoreditation program;

Staff and premises will both
have to satiefy the
aocreditation standerds;

The process will be overseen by
& commitiee of management;

Technical sittees w%EB
adviee the & RIANSESIEent;
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PREMISES ACCREDITATION

AVCA has deve&oped a 'Standard
for the Storage, Transport and
Handling of Farm Chemicals’:

This establishes the minimum legal
and industry requirements for a
premises;

The documerit is available for
purchase from AVCA;

Initial accreditation will involve
a self-assessment process:

The Standard will include a check -
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THE SENATE ENQUIRY

Will focus political and public attention on the Australian
farm chemical industry.

AVCA strongly opposed the proposal for the enquiry.
Unnecessary and posed a threat to our valuable export markets.

Importance of managing industry’s approach cannot be
overstated.

Imperative that we retain the freedom to operate in a
legislative and social environment which protects Australia’s

status as a world leader in Agriculture.

The Senate Committee and the Australian Public must be
convinced that we are a responsible industry.

We must sell a positive message, enhance our industry’s image,
and improve the perception of our products.

We will be under unprecedented scrutiny.

Anti chemical lobby will have the opportunity to make
allegations under Parliamentary privilege.

A major commitment is needed from AVCA member companies to
meet this challenge.



Parliament of the
. Commonwealth of Australia
SENATE SELECT COMMITTEE ON

Agricultural and
Veterinary

Chemicals
IN AUSTRALIA

On 1 November 1988, the Senate established a
Select Committee to inquire into and report upon
the following matters:

(a) The adequacy of arrangements under the
legislation relating to -agricultural and
velerinary chemicals for administration and
coordination systems for agricultural and
veterinary chemicals;

(b) the efficacy of chemical, non-chemical and
integrated management systems; and

(c) the economic, social and environmental
Impact on Australia of agricultural and
veterinary chemicals and their alternatives.

The Committee may also consider and recommend
amendments to the Agricultural and Veterinary
Chemicals legistation introduced into Parliament
during the 1988 Budget sittings.

The Committee invites any interested persons or
or?anisations wishing to express views on matters
relating to this reference to lodge a written
submission with:

The Secretary

Senate Select Committee on Agricultural
and Veterlnary Chemilcals In Australia

Parllament House

CANBERRA ACT 2600

as soon as possible, but by Friday, 31 March 1989.
The Committee will consider all submissions and
may invite individuals and organisations to give
supporting evidence at public hearings. Further
information and notes to assist in the preparation
of submissions are available from the Secretary to
the Committee on (062) 77 3575.



THE SENATE

The Committee which will undertake the
Inquiry is comprised of six Senators and is
chaired by Senator Mal Colston (Labor,
Queensland).

Other committee members are:

Senator Rosemary Crowley
(Labor, South Australia);
Senator John Morris
(Labor, New South Wales);
Senator John Panizza
(Liberal, Western Australia);
Senator David Brownhill
(National, New South Wales): and
Senator John Coulter
(Democrat, South Australia).

Under the terms of reference for the Inquiry,
this Committee must report its findings back to
the Senate before the last sitting day of 1989.
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WHAT IS AVCA DOING?

An aggressive and positive lead.

The focal point of AVCA activities.

Have set up an industry task force.

AVCA submission to the enquiry

- Compilation of economic data to support our claims,
- Costs to agriculture should products be removed.

- Benefits to both farmers AND the economy in general.

Industry position papers have been prepared to support our
argument on controversial issues when raised,

AVCA will be represented every day of the Inquiry’s public
nearings.

AVCA to lobby committee members, politicians and public
servants of relative departments.

AVCA has lobbied other organisations which have an involvement

(eg farmer associations)
Public relations strategy has been developed.

Inquiry Watch newsletter to inform AVCA member staff.
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WHAT WE CAN DO

Be informed.

Stimulate discussion/debate,
Staff training.

Promote safety procedures.

Help create a responsible image.

Support your company! and AVCA's efforts to emsure a
successful result,



109

THE VINE WEEDS QF COASTAL RAINFOREST

A.G. Flovd
FP.O. Box 432
Colfs Harbour, N.S. W,

Introduction

Many vines are not deelared noxious weeds because they are not a problem to
agriculture production, the traditional prime use of land. However, there
arc many areas today where natural vegetation requires protection from
rampant vines whether it be extensive national parks, state forests, smaller
remnants private land, roadsides or creekside strips of aesthetie,

rccreational and/or scientific value. All areas have a land manager who is
responsible for its prolection,

Because rainforests have historically been reduced to scattered fragments
with extensive perimeters and cdge effects; and by definition contain many
native vines, they are particularly susceptible to introduced more invasive
vine species which can quickly upsel the delicate balance in this, the most
compicx of ecosystems. Of the 19 species of problem weeds recorded for the
Big Scrub, nearly 70% are vines and scramblers (Dunphy, 1988b).

This paper concentrates on the eight major exotic viney weeds of rainforest
in N.S.W. discussing their history of introduction, ecology, damage and
control.

Major Vine Weeds of Coastal Rainforest

The following eight major vine weeds have been identified in the coastal
rainforests of N.S.W.

1. Macladyena unguis—cati Cat’s claw vine

2. Anredera cordifolia Jalap, Madeira or Potato vine

3. Cardiospermum grandiflorum Balloen vine or Heart seed
4

5

Tpomoea cairica Purple morning glory
. Ipomoea indica Blue morning glory
6. Protasparagus africanus Red climbing asparagus
Protasparagus plumosus Black climbing asparagus
4. Protasparagus densiflorus ¢.v. Sprengeri Broad asparagus fern

™

1. Macfadycna unguis—cati Cat’s claw vine

A gardcen escape on the north coast of N.§.W. and Southern Queensland with
showy large yellow flowers and vigorous growth, originating from the West
Indics and South America. Bad infestations also occur on the rich alluvial
flood plains at Wingham Brush and Beilingen.

Capable ol growing in restricted light (unlike Anredera), the stems wander
across the forest floor producing tubers about every 50 ¢m which in turn
produce new plants 50 as to carpet the forest floor. If on a flood plain,
anothcr crop of tubers are produced in the latest deposit of silt to produce
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fayers of tubcrs as at Wingham Brush (Stockard et al., 1985). Upon rcaching
a tree it can climb vertically initially by the claw-like 3~hooked tendrils
between cach pair of leaflets and then later by adventitious roots [rom the
stem. Upon reaching the light, growth is accelerated; and in addition the
tubers arc activated which in turn send stems up the host tree until its

trunk may be completely obscured. The vine eventually smothers the canopy of
the tree as well as actively competing with its roots until it dies producing

a pole of vines which eventually topples to the ground.

1t can also propagate from seed which is produced in large quantitics but is
fortunately of short viability,

Conlrol

1. All vines around each tree are cul at about 1.5 m above ground and pulled
clear ol the trunk.

2. A sccond cut 30 cm below the [irst is made and if over T cm diameter the
basal end is painted with 100% Roundup immediately. Stems under 1 cm
diamcter are stripped on one side for 20 em with knife to increase the
surface area and then painted,

3. Because of the strip cleared of vines around the trunk, any regrowth can
be readily spotted; and when 1 -2 m long it is pulled off, coiled and
sprayed on the ground with 1:5 Roundup.

2. Anredera cordifolia Jalap, Madeira or Potato vine.

Originally introduced from tropical America because of its perfumed long
while tasscls of flowers and its ability to quickly cover its support with
dense lush foliage. It is now a widespread garden cscape in N.S,W. and
Southcrn Queensland coastal arcas. Many lowland subtropical rainforest
remnants on rich alluvial floodplains are badly infested where this most
destructive, prolific and persistent vine reduces the host trees Lo vine—
shrouded pole-like structurcs. Because of its thick fleshy leaves and
bunches of tubers it is the heaviest of the problem vines and can smash the
branches of trees by its sheer weight. Typical cxamples are Wingham Brush
and Bellinger Island, whilst in the dry rainforest of Rotary Park, Lismore it
is regarded as the worst weed (King, 1988).

Unlike the cat’s claw vine it does not set sced in Australia nor does it grow
under shady conditions. However, it does produce aerial tubers in great
profusion particularly before dying after having been cut, when the cluster
may be up to 36 ¢m diameter. These lie dormant on shady forest floor; but
may grow at the rate of 1 metre per month once light is able to penctratc,
such as when the vine is killed. It twines up into the canopy smothering the
crown in the same way as the cat’s claw vine. These two vines work together
in that the cat’s claw vine initiates the attack causing the death of the

trce and a small opening to form which is then cnlarged by the jalap vine
which is so rampan{ as to overrun the cat’s claw vine. Regencration is

solely from the tubers which may be as numerous as 1500 per square metre; and
as with the cal’s claw vinc may be buried beneath successive layers of silt.
Painting of cul sicms is ineffective becanse of the viscous exudate (Stockard
et al., 1985).
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Control
1. Vines are cut from around the tree at about 1.5 m above ground and pulled
clear of the trunk (as for cat’s claw vine),

2. At Wingham Brush where the Jalap vine is very robust, all stems over 5
cm diameter are scraped with a knife for about 20 cm all round and
iminediately painted with undiluted Roundup. This ensures that sufficicnt
herbicide s absorbed, despite the viscous exudate (Stockard ct al., 1985).

For smaller stems at Wingham Brush and for all stems in Rotary Park,
Weedicide is not applied at this stage due to the exudate, Insicad the stems
are cut up and laid on the ground where the resultant mulch will suppress and
olten kill the dormant tubers (King, 19883},

3. When the regrowth from cut stems and tuberlings is .5 ~ 1.5 m jong it
should be bundled clear of non— target species and sprayed with 1:50 Roundup.
in addition, sprouting tubers may be cither picked up and bagged or spraycd
with 1:5 Roundup when growing vigorously in spring to autumn according to
their density and case of detection. A wiper applicator using 1:2 Roundup
could give more control of application with less damage to favoured specices.

Because the bunches of tubers may remain on the dead vines for up to 2 years
before fafling at Wingham Brush, it will be necessary to continue this
spraying or collection of tubers over that period (Stockard et al., 1985).
Howcver because of the drier site at Rotary Park, the surface and size of
tubers on the vines is greatly reduced and there are no layers of buried
dormant( tubers. Hence there is a more rapid drop in sprouting (King, 19883,

‘3. Cardiospermum grandiflorum Balloon vine or Heart secd

This specics and /or the less common C. halicacabum was probably first
introduced to Australia from tropical Asia, Africa and America by the
Colonial Sccretary Alexander Macleay to the Elizabeth Bay house garden in
Sydney in the 1830°s to 1840°s. It can be a problem as an edge curtain on

trecs along many strcams on the north coast. It is the major weed in the
rainforest regeneration project in the recreation area on Fawcett’s Creek,
Kyogle; and is destroying much vegetation along the upper Richmond River at
Wiangarie, Rukenvale and Moore Park. At Rotary Park it is not a major
problem, but is prolific as an edge curtain in one area (King, 1988). Other
strcamside infestations are at Bellingen and Wingham.

It has attractive balloon-like fruit reminiscent of that of the cape
gooscberry and contains a central heart shaped papery partition with one
globular black seed attached. These are able to spiral to the ground or to
{loat upon the surface of the stream. This is a vine of the forest edge and
cannot tolerate low light conditions. 1t tends fo invade the side branches
rather than the tops of the trecs and does not produce the heavy mass of
malerial as do the cat’s elaw and jalap vines. Also it does not produce
either ground or aerial tubers; and although it may produce many seedlings
they are casily pulled out as the root system is not robust.
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1. Cut and puli down as much as possible. Cut up and spread on the ground
as mulch.

2. Spray regrowih with 1:75 Roundup when vigorous, taking care that it is
clear of non—target specics, The more growth the better (King 1988;
Stockard et al., 1985).

3. Pull seedlings by hand,

4. Ipomoeca cairica Purple morning glory

Native (o tropical Asia and Africa but now widespread in coastal and

estuarine habitats from coastal N.S.W. to southern Queensiand and on Lord
Howe Island. Alihough classed as one of the serious weeds at Rotary Park
reducing host trees to pole~like structures, it is less abundan{ than I,

indica (King, 1988). However on the coast at Brunswick Heads Nature Reserve
it is the more important species. It is a weak climber, but under suitable
conditions it can smother trees. It is ablc to establish itself in

relatively undisturbed rainforest and in the ecotone (Dunphy, 1988b).

1. Cut close to the ground and pull down as much as possible. Cut up and
spread on the ground as mulch. Cut, scrape and point all major visible
roots with 1:1 Roundup (Brown, pers. comm.,)

2. Spray regrowth when vigorous with 1:50 Roundup. However, only a very
small percentage of vines will reshoot from the basal portion and should

be spot sprayed as required (Brown, pers. comm )

5. Ipomoea indica Blue morning glory

This native ol the tropics and also sub-tropical America was probably
introduced into Australia in the 1830’s to 1840’s to Elizabeth Bay House
garden in Sydney by the Colonial Secretary, Alexandcr Macleay. It is now
widespread throughout coastal N.S.W. and southern coastal Quecnsland.

One of the serious weeds at Rotary Park rcducing host trees to pole~-like
structures (King, 1988). 1t is also the major problem vine at Maclean.

Control

1. Cul closc to the ground and pull down as much as possible. Cut up and
spread on the ground as muich. Cut scrape and paint all major visible
roots with 1:1 Roundup (Brown, pers. comm. )

2. Spray regrowth when vigorous with 1:50 Roundup. However only a very
small percentage of vines will reshoot [rom the basal portion, so that
follow-up is often minimal (Brown, pers. comm.)
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6. Protasparagus africanus Red climbing asparagus

Introduced as a garden ornamental from Cape Province, South Africa. 1t has
only recently become a pest in south—cast Queensland as from the early 1970’s
in the remnant dry rainforest patches and particularly at Kingaroy. In

N.S.W. it is common in the Big Scrub at Wilson Park, Currie and Rotary Parks
and is also occasionally found at Boatharbour, Eltham, Johnstons Scrub and
Coolgardie (Dunphy, pers. comm.). A single plant has recently been found at
Brunswick Heads Nature Reserve (Brown, pers. comni. ). This species is the
most robus{ and aggressive in the genus, climbing rapidly into the canopy,
enveloping the crowns and smothering them to create canopy gaps as in the
manner of Anredera, HMowever it is not as heavy and does not smash the crowns
vnder its weight; but could cause long—term ecological and genetic
consequences {Conran and Forster, 1986).

It originates from a large sub-surface corm up to 25 x 15 cm diameter from
which arise up to ten thick woody stems up to 2 ¢cm diameter with spiny scale
leaves and fine feathery foliage. The orange-red berries are in the axils of
the branches.

Control

Control is simple, although initially painting of the cut stems with

weedicide was found to be ineffective. The recommended treatment is to cut
the stems as high as can be reached from the ground and then again just above
the corm. Then scveral gouges are made in the corm with a knife or machete
to which 50% Roundup is applied by brush (King, 1988).

7._Protasparagus plumosus Black climbing asparagus

Originally from Natal and Durban, South Africa; and then introduced to
Australia as a garden ornamental under the name Asparagus setaceus, It is
now naturalised in Queensland, N.S.W. and South Australia and is a serious
weed on Lord Howe Island (Clifford and Conran, 1987). 1t is regarded as the
worst weed in the Big Scrub rainforest remnants being in 78% of the 32 sites
(Dunphy, 1988b) Tt is fairly common in the littoral rainforest at Broken

Head (Brown, pers. comm) and also at [luka Nature Reserve. It is a less
vigorous ¢limber than P. africanug (King, 1988), and although it may
occasionally reach the canopy, it is very prolific in the lower 5 m where it
smothers the vegetation and prevents regeneration.

It has small corms from which a muititude of smooth wiry stems up to 8 mm
diameter emerge. The leaves are fine, needle-like and in bundles, whilst the
fruit are black and in clusters at the ends of the branchlets. In the more
sandy soils it may produce underground stems rooting at each node. 1t
tolerates low light conditions and can establish in virtually undisturbed
rainforest.

Conlrol

1. Difficult and costly. The small corms should be dug out with a knife.
Small seedlings should be sprayed with 1:50 Roundup (King, 1988).
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2. The stems may be cut and painted with 1:1 roundup, which is effective,
but very labour intensive. Alternatively they may be simply cul intow
places and allowed to sprout (King, 1988).

3. The resultant regrowth and scedlings should be sprayed and resprayed with
1:50 Roundup as for P. africanus. However, the new shoots may be over 40
cm long before leaves are produced and hence are difficult to spray
(King, 1988; Dunphy, pers. comm. )

8. Protasparagus densiflorus c.v. Sprengeri Broad asparagus [ern

This species is a native of south—cast Cape Province and Natal, South Africa
but is now naturalised in N.S.W. and Queensland. Tt is a pest in littoral
rainforest on sand near the sea, such as at Broken Head, Park Beach and
Sawtell Recreation Reserves near Colls Harbour and on the Sydney Harbour
forcshores as well as Lord Howe Island. It may have sprawling branches up to
2 m long which carpet the forest {loor smothering small shrubs and
suppressing regeneration (Dunphy 1988a).

It prefers sandy soils near the sea and where the canopy is somewhat open;
but it can also tolerate low light conditions. Ii has root tubers aud
flattencd leaf-like branchlets,

Controf

Eradication is difficult, as with P. plumosus, where repeated follow-up is
neeessary,

1. Cut out the eniire plant with a knifc. Spray scedlings yayi[h 1:40 Roundup
(Brown, pers. comm. }.

2. Spray leafy regrowth and seelings with 1:40 Roundup with particular
attention to runners (Brown, pers, comm.).

Suggesied Legislative Changes to Facilitate Control of Vine Weeds in
Rainforest

Because all the major vine weeds were introduced for their horticuitural
worht, plants of some are still readily available from nurscrics and plant

sale outfets. It is intolerable that scarce human and [inancial resources

are being expended on controlling a species such as asparagus fern which can
be bought for $2.50 at the supermarket nearby.

Legislation is required to ban the sale of such plants which would come under
the category of "Community Noxious Weeds”. The N.S.W. Noxious Plants
Advisory Committee lists species which adversely affect the community (rather
than merely farmers) and for which there are effective cconomical control
measurcs available. Bui there is equally a clear need to prevent by

legislation the sale and cultivation of those major vine weeds where there is

al present no control available ai reasonable cost.






THE CONSERVATTION AND MANAGEMENT OF URBAN BUSHLAND AS CARRIED

OUT BY THE NATIONAL TRUST OF AUSTRALIA (NSW)

JUDITH RAWLING

ABSTRACT

Though better known for its role in the conservation of our
cultural heritage, the National Trust in NSW has been involved
with issues concerning the conservation and management of urban
bushland almost since its inception over 40 vyears agoe. From work
on some of its own properties, the Trust began in the 1970's to
undertake work on a contract basis for a variety of land
management authorities, using the Bradley Method of Bush
Regeneration. In more recent years, the growth of this work, (now
covering some 36 urban parks and reserves), the variety of needs
and challenges this represents, and the growth of scientific
information about the causes of the degradation c¢f bushland, have
resulted in a move from bush regeneration per se to bushland
management..

The Trust's current policies are set out in its 1988 Policy Paper

Urban Bushland. In developing this policy, the Trust has
jdentified the limitations of the Bradley method, with its
emphasis on low-technology, hand methods to ensure minimal soil
disturbance, the idea of working from the least weed—-infested
areas, and allowing the rate of native plant regeneraticn to
determine the rate of weed removal. The Policy now emphasises the
need to use a variety of methods, chosen with scientific advice
to sult the needs of the particular area. The aim is to ensure
that effective action is taken to mitigate the adverse effects of
urbanisation and to maximise the protection of the entire
gpectrum of heritage conservation values associated with urban
bushland.

This approach requires a greater degree of planning, management
and supervision, extensive negotiation and liailson with managing
authorities, training and skills in the use of power tools, and
funding at a level which can provide for all of these as well asg
the payment ¢f teams in the field.



117

THE CONSERVATION AND MANAGEMENT OF URBAN BUSHLAND AS CARRIED
OUT BY THE NATIONAL TRUST OF AUSTRALIA {NSW)

JUDITH RAWLING

BUSH MANAGEMENT OFFICER

NATIONAL TRUST OF AUSTRALIA (NSW)
INTRODUCTION AND HISTORICAL CONTEXT
The National Trust is associated in most mindg with the
struggle to preserve Australia's cultural heritage. As the
largest wvoluntary conservation organization in the country,
the NSW Trust has led the fight to save many of Australia's
cldest and most significant buildings. Less well known 18 the

Trust's commitment to the conservation and preservation of the

natural environment,

Almost since its inception in 1%45 the Trust has been involved
with issues concerning the conservation and management of
urban bushland, and in the early 1970s the problems of these
natural areas were examined by the Trust as it socught to
pfomote the regeneration of native plants in bushland on some
of 1ts own properties, especially the Ludovic RBlackwood

Sanctuary at Beecroft in the northern suburbs of Sydney.

The Trust had become increasingly concerned that there were no
eucalypt saplings to replace mature treeg as they died. Tt
became c¢lear that the Trust must manage the vegetation in a
manner which encouraged the regeneration of native plant
species and inhibited exotic plant growth if the plant
community on this site was to be conserved for future

generations.
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A new method of regenerating bushland devised by the Bradley
sisters of Mosman satisfied the Trust's reguirements and was
adopted for use at the Blackwocod Sanctuary. In 1975 the Trust
employed Joan Bradley and her small team of assistants to
begin work using a method of weed removal which ultimately

became known as the Bradley Method of Bush Regeneration.

The work carried out by the Trust has since spread well beyond
the boundaries of its own properties. As a trained workforce
was built up through regular bush regeneration scheels and
workshops the Trust expanded its activities, undertaking
contracts for various land management authcrities, chiefly
local government, but also private industry, the TFederal
Government and authorities sﬁch as the New South Wales
Historic Houses Trust. Approximately B85 perscns are currently
employed on a part-time basis to carry cut bush regeneration
work in some 36 urban parks and reserves 1in the Sydney
Metropclitan Area, while Trust professional staff travel
widely throughout the State as speakers, educators and

consultants in bushland management.

Thegse latter activities reflect a move in emphasis from bush
regeneraticn per se to bushland management., Recently the Trust
has undertaken an extensive review of the principles and
technigques used in planning and undertaking a bush management
program for a managing authority. The results of this review
and the Trust's current attitudes (o problems and 1ssues in

urban bushland management are contained in the new Trust
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publication A Policy Paper - Urban Bushland, and are the

central theme of today's discussion.

REVIEW OF THE BRADLEY METHOD OF BUSH REGENERATION

The Bradley Method provides a different approach to the
treatment of weed invasion of native vegetation. Rather than
seeking to control selected weed species, the regeneration of
exlsting native plant species is encouraged by the remcval, in
stages, of all of the competing weed species. Weed removal is
undertaken only when native plants can be expected to colonize
the treated areas, so that badly degraded areas with few
remaining native plant species are not considered suitable for

treatment using the Bradley Method.

The aim of the Bradley Method is to restore and maintain an
ecosystem in which natural regeneration can occur. The Method

15 baged on three principles:

Working from the leagst weed-infested areas Lo the most densely

infested. In the least weed infested areas there are abundant
native plants and seeds to colonize sites from which weeds
have been removed. In dense weed infestations the number of
weed seeds and other propagules are likely to outnumber those
of native plants. This results in weed growth rather than
native vegetation regeneration. Even 1in dense weed
infestations, significant improvement can be achieved by
freeing individual native plants from weed cempelbition. This

technique, known as "spot weeding", may involve removing only
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one large weed beside the native plant or a number of small

competing plants.

Minimal disturbance, This includes replacing top scil so that

the stored seed is not buried too deeply. The natural mulch 1s
replaced to assist in soil moisture retention, to maintain an

even soil temperature and to discourage further weed growth.

Allowing native plant regeneration to determine the rate of

weed removal, Weed infestations are treated progressively at a

rate determined by the ability of the adjoining native plants
to fi1ll the gap c¢reated by each weed's removal. Native plants
which regenerate must be allowed to form a dense and healthy
group before adjoining weeds are removed. These native plants

can then successfully colonize the newly weeded area.

It should be stressed that hand-weeding is nct, iIn itself, the
Bradley Method. Variocus technigues c¢an be used under the
Bradley Method. Although hand-weeding is the most commonly
used approach at the present time, herbicide and even
mechanized equipment can be used provided that the principles

of the Bradley Method are observed.

Whilst the three "principles" o0of the Bradley Method have
worked well in many areas, especially bushland with relatively
little weed disturbance, they are not necessarily the most

appropriate for every area.

For instance, whilst disturbance results in the germination of

weed species, it can also promote the germination of native
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plants. Provided that the management input is there to remove
the unwanted plants, disturbance {such as fire or topsoil

disturbance} can be a useful management tool.

Natural communities comprise a number of co-existing species
which utilise a common resource base. Disturbance (whether
"natural" cyclic disturbances such as fire, flood or animal
impact, or man-made - mechanical clearing or the input of
urban stormwater drainage), directly affects the resource base
of the community, by providing new resources or by removing or
depleting pre-existing ones. Such resource changes are readily
utilized by new species in the community, whether native or
exotic, so that a series of Successional changes 1is set in

motion.

It is important to remember that natural communities are
adapted to a natural disturbance "regime", and that such
disturbance is necessary for the long term maintenance of a
diversity community of native species. Of course disturbance
may also promote weed invasion, particularly if there is a
ready source of weed propagules, so that the land manager must
endeavor to strike a fine balance to allow the natural
disturbances that promote native species, while minimizing the

unnatural disturbances that lead to weed invasion.

There is substantial scientific evidence to show that maximum
species diversity is present when moderate disturbance is
created (Fox 1988). Thus it is possible that, by minimizing

disturbance or even eliminating it cempletely from the system,
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species diversity will decline and the community will
ultimately become simplified and potentially more vulnerable

to environmental stresses.

Working in the good areas first is not always the Dbest
approach to adopt. If good areas are continually infested with
seed from bad areas, it could well be best to eliminate the
main source of seed before treating the better areas, provided
the long term maintenance of the treated bad areas 1is

possible,

Most urban bushland reserves have some chronically degraded
areas, where the native plant component is largely or totally
absent. These sites are most freguently those bordering
housing, below drainage outlets, along creeklines, perimeters

and pathways.

These sites, termed as "Red Areas" by the Trust {and coded as
such on its vegetation survey maps), have long been considered
as "lost causes" and not suitable for regeneration using the
sradley Method. Although it has always been Trust policy to
recommend sympathetic landscaping of such areas by the
management authority in conjunction with the regeneration

work. in practice this has rarely happened.

Further, it has been the general belief amongsltl regenerators
that such gsites could not detericrate further and that no harm
would be done to the adjacent bushland by leaving these sites

untreated., In many cases such sites have been left as
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"barriers" to random access of natural areas. Such a practice
ignores the dynamic nature of the situation they represent.
They are major sources of seed and the foci of expansive

invasion of surrounding natural areas.

Extensive and prolonged weed infestations may alter the soil
chemistry and soil structure, perhaps irrevocably, and by
their very presence may alter the physical environment so
substantially that the area may become unsuitable for future

native plant regeneration. (Lamb 19%85).

There 1s also considerable evidence to suggest that weed
infestations move outwards on a front, fueling their own
advance by dropping nutrient-rich litter and, in effect,
preparing the soil for future weed establishment (Crombie
1985). Thus the seemingly static nature of the weed
infestation is an illusion created largely by the high
concentration of exotics in a small area, which contrastsg

strongly with low density in areas of better bushland.

The 1nability of the Bradley Method to cope with these badly
degraded areas has meant they they were never dealt with, and
this has resulted in an ongoing serious source of weed
infestation, an extraordinary high level of maintenance in
newly cleared sites, and a belief amongst managing authorities
and the public that the Trust, and other proponents of the
Bradley Methecd, never achieved any progress in areas where the
need was seen to be greatest.

Politically this is self-defeating!
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Again, adhering strictly the the "principle" of allowing
native plant regeneration to determine the rate cof weed
removal has resulted in some areas of weed infestation never

being treated,

Because natural regeneration is highly dependent on climatic
factors, progress has been extremely slow on most sites, with
minimal expansion of regeneration activities into new areas.
In 1986, eleven years after the adoption of the Bradley
Method, the Trust had étill not completed the primary weeding
in any of the reserves in which it worked, and during that

period of time no badly degraded area was ever tackled.

Proceeding only at the rate of native plant regeneration
ignores the steady and insidious deterioration of the
surrounding vegetation, which eventually leads to a decline in
species richness and invariably to the degradation of the

entire natural area.

In one Sydney harbourside reserve where a regeneration team
had worked for over nine years {(and, in strict accordance with
Bradley "principlesg", only in the better bushland), a
substantial proportion of ‘the native plant understorey has

been totally lost.

As well, the canopy trees throughout the reserve, described in
the Trust's 1979 Bushland Survey as "a healthy and vigorous

stand of Eucalyptus botvroides"™ had become sc¢ weakened by a

massive invasion of lantana and exotic vines, that they
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readily succumbed to borers, fungal attack on their roots and
insect attack in the crown. Many of these trees have since

died.

REVIEW OF THE BRADLEY RULES AND TECHNIQUES

Coupled with its review of the Bradley "principlesg" the Trust
has been reviewing the appropriateness of a total adherence to
the rules and technigues advocated by the Bradley sisters., In
Bush Regeneration (1979} Joan Bradley stated that "we regard
all local natives as good"., This belief has ied those who have
followed the Bradley's teachings to adopt a policy of never

removing a local native plant,

A weed has been variously described as a plant growing in Lhe
wrong place, a useless or troublescme plant, or a plant that

grows profusely to the detriment cof other plants.

While it 1is generally acknowledged that exctic species, that
i5 those plants that have been imported into Australia from
overseas, are unwelcome weed species in cur bushland, it is
rather more difficult to determine if an Australian native
plant, and especially one that is indigenous to a locality, is
a plant that i1s growing "out of place" or one that is likely

to "cause harm to other native plants".

A few native plants, for example, Sweebt Pittesporum

{Pittosporum undulatum), a species with a limited distribution

in the Sydney region, have dramatically increased in numbers

and in distribution in recent years. This may be due to soil
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nutrient build-up or lack of fire, but whatever the causes
this species is behaving like a weed in the Sydney area and in
other parts of coastal New South Wales and Central Victoria

{Gleadow 18981).

An occasional plant of of coastal rainforest sites and damp
gullies, Sweet Pittosporum has invaded much of Sydney's dry
sclerophyll vegetation, including heathland, woodland and even
wetland margins. This species forms an almost continuous sub-
canopy in all sites where Bradley Method techniques have been
applied for some years, and because of the dense shade of its
heavy canopy, Or possibly because of sgspecific alleopathic
interactions, most native plant regeneration is suppreésed. In
such sites native ground cover is almost absent, and with the
exception of a few small ferns and herbs, the understorey

vegetation has been eliminated.

It is important to realize, however, that Privet and Camphor
Laurel seedlings readily establish under a Pittosporum cCanopy
and it can be expected that once the Pittosporum degenerates
after a relatively short life-span of 25-30 years, these weed
species will once again dominate the community unless

continual maintenance weeding is undertaken.

The management problems of one Pittosporum-dominated site,
(Blackwoed Sanctuary)}, have recently been reviewed by Fox and
Bensoh {1988} and included in a recent paper delivered to a
Victorian Symposium on Weeds on Publiec Lands - An Action Plan

for Tocday.
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In her paper,”"The Ecological Status of Alien Plant Species"
Fox reviews a number of the management options available for
the bushland at Blackwood and clearly outlines the ecclogical
consequences of adopting each option. Her paper is highly
recommended for its practical application of ecological

principles to urban bushland management.

Again, Joan Bradley advised "where possible mulch also with
the weeds themselves" and that "mulch is our bhest friend".
Weeds are an unnatural element in a native piant community. To
re-¢cycle these artificial elements may not be in the best
interests of the maintenance of the natural communities on the
site, Where practicable, and especially where the weeds are
fleshy and itikely to have high nutrient levels, the Trust
advocates their removal or burning from the site, and
disagrees with the statement that "burning weeds, or carting

them out of the bush, is worse than unnecessary."

The use of mulch in bushland will of course suppress weed
germination, However, it will also suppress native plant
regeneration, particularly those plants which require bare
5011 and sunlight to germinate and establish. Eucalypts, for
example, will not germinate in the absence of a suitably open
$ite ({(such as that found after a bushfire) nor will they
germinate under a thick layer of mulch. Similarly such
conditions are unsuitable for the establishment of the
majority of the fire-dependent species typical of the

Hawkesbury sandstone plant communities.
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The preoccupation with maintaining a closed canopy in all
regeneration sites ignores the basic requirements for Sseed
germination and the establishment of seedlings in different
plant communities. The retention of an "unnatural canopy"
{often of weed trees) may result in the change of one native
plant community to another which may nct be deemed desirable

in the management objectiveg for a particular site,

The liberal use of mulch in all regeneration sites, and the
retention of a cloged canopy, have promoted the conditionsg
suitable for the establishment of wet sclerophyll and gully
species. Possibly as a result of the application these
techniques, few o0of the regeneration sites located on
Hawkesbury sandstone and treated in accordance with Bradley
"principles", have responded with the anticipated dry
sclerophylll plant regeneration. These sifes are wholly or
partially being increasingly dominated by soft-leafed,

molsture tolerant species.

I'n the majority of urban reserves where regeneration programs

are underway wetter elements form the bulk of regenerating

species. Blueberry Ash (Elaeocarpus reticulatus), Bleeding
Heart Tree (Omalanthus populifoliug), Cheese Tree (Glochidion
ferdinandi), Sweet Pittosporum, Baskel Grass (Oplismenus

imbecilus) and the native Wandering Jew (Commelina cyanea)

have established whether the original plant community was

forest, woodland, heathliand or wetland.
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These gradual changes in Sydney's bushland may represent
a naturally occurring "shift" away from the sclercophyllous
Fawkesbury sandstone-based vegetation to a wetter plant
community, or they may in fact be due to a number of external
factors - changes in drainage patterns or a shift in fire
regimes. However, the possibility that certain regeneration

techniques c¢an play a role in this shift cannct be discounted.

The economics 0f applying the Bradley Method must also be
questioned, The traditional approach of using only small hand

tools has resulted in the adoption of work practices which are
unacceptable on a cost/benefit basis. An apprcach confining
weed-removal to small hand tools is not acceptable when a team
is contracted on a professional paid basis to undertake a bush

management program for a management authority.

Assocliated with the use of small hand tools has been a pre-
occupation with ground dwelling plants {(often annuals} at the
expense of removing canopy weeds, and woody weeds which
threaten the remnant native plant canopy. As the canopy plants
ugually determine the nature of the total plant community
priority should always be given to removing canopy weeds and
the c¢reation of a healthy and stable canopy of indigenous

species.,

The Bradley Method has traditionally been totally involved in
treating the symptoms (ie: weed invasion) of a malalse 1in
small remnants of urban bushland, rather than coming to grips

with the causes 0f those symptoms. This attitude has been
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alded and abetted, perhaps unknowingly, by the adage of
"working in the good areas first". The Trust regards the
identification of the causes of degradation leading to weed
infestation as one of its more important and immediate tasks
when contracted to work in an area. Often the cure for the
problem (bad drainage, weed dumping, changes in fire regime)
is beyond the power of the Trust to implement, and 1n these
cases, Lhe Trust will make appropriate recommendalbions tc the

managing authority.

NEW INITIATIVES

The goal of the new initiatives being implemented by the Trust
s Lo ensure that effective action 1s taken to mitigate the
adverse effects of urbanization and to maximize the protection
of the entire spectrum of heritage conservation values

associated with urban bushlandg.

In the first instance, thig inveoclves the determination of
long-term aims and objectives for each area of urban bushliand.
In determining these aims, it 1s essential that the whole area

of each reserve or site 1is considered,

ideally, management plans shcould be prepared by the managing
aulthority under the guidelines set by State ¥nvirconmental
Planning Policy No 19 - Urban Bushland. The Trust assists with
the preparation of gsuch Plans and, if requested, designs a
program of works to implement the aims of the Plan on a

contractual basis for the managing authority.
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As part of its total management program for urban bushland the
Prust formed, in 1986, a Bushland Management Advisory
Committee. Committee members are drawn from a variety of
fields, including agronemy, entomology, ecology, Dbotany,
zoology and landscape architecture. The Committee advises
Trust professional staff on aspects of the Trust's bush
management work, assists with the formulation of policy, and
gives advise and practical assistance on site monitoring and

survey techniques.

lssues considered by the Committee to date have included the
preparation of management objectives for individual reserves,
the uge of fire as a management tool, techniques for treatment
cf "Red Areas®, plant propagation and the importance of
Tetalning genetic integrity 1in areas where supplementary
planting is necessary, and the "Pittospcrum" problem and

associated changes in vegetation structure in urban areas,

IMPLICATIONS FOR MANAGEMENT AND PLANNING

The implementation of these new approaches has demanded a
change in the way the Trust approaches its own planning and
management of activities. In a situation where the Bradley
Melhod 1s strictly applied, a team in the field can in effect
be left to work at its own pace in a prescribed area, with no
objectively established goals to be achieved within the life
of a contract. No purchase of equipment beyond simple hand
tools 18 required, and there is no provision for herbicides or

other materials.
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Under tLthe present pelicies, these additional demands on
finance exist, ags does the need to set particular goals, to
integrate the work of the teams with staff hired toc carry out
heavier clearing and other work, and with employees of the
local council or other relevant authority. All of this
requires more detailed planning and reporting, and the

availability of funds to cover this activity.

Whatever the managing authority, negotiations for the contract
must include provision for these essential planning and co-
ordinating activities. They are "overheads" in one sense, but
in fact form an essential part of the service provided. The
Trugt 1s most experienced at working with local government,
but there are many other land owners/managers who can and do
seek assistance with bushland management. There can be very
different problems and needs outside the metfropolitan area. In
any situation, however, it is important to note that bushland
management, properly carried out, 1s an activity which dces
require attention to a variety of matters oulside (he actual

processes of weed removal and bush regeneration per se.
SUMMARY

IL 18 freguently heard amoant proponents of Lhe Bradley
Mcthod, and claimed by Joan Bradley herself, that the strict
application of the "principles" are the only proven method of
bush regeneraticon and further, that the Method is successful

in every sort of plant community, webt or dry, rich soil or

poor, rainforest, tall timber or heath" (Bradley 1988).
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T"he Trust disagrees with these assertions and firmly believes
that any approach to the management of urban bushland must be
a pragmatic one, Each site must evaluated separately, and a
problem-solving approach adopted by the managing authority.
Fach site has a unigue set of problems and no one set of rules
or technigues will solve all these problems., In fact, the
Trust firmly believes that a strict adherence to any "method"
ultimately stifles initiative and restricts the application of

scientific and practical advances made in the field.

The Trust believes that the criteria for a successful approach
to the development of s8kills in native plant regeneration

include:

* keen powers of observation;

* knowledge of, or the ability to develop, skills in plant

identification;

* an understanding of how plant communities are structured;

* an understanding of the adverse pressures being exerted on
remnant bushland, and of the means available to reverse
those pressures;:

* the vision to consider any site on a "whole catchment”™ basis

rather than concentrating on any "good" areas;

* an ability to make specific judgements based on the above,

rather than attempting to apply, mechanically and slavishly,

any preconceived inflexible principles.

OCTOBER 1988
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THE ECOLOGY OF INTRODUCED WOODY WEEDS
IN NORTHERN QUEENSLAWD

by M.P. Bolton,
Tropical Weeds Rescarch Centre,
Charters Towers

Abstract:  The distributions of eight declared woody weeds (Acacia
nilotica, Cassia obtusifolia, Cryptostegia grandiflora, Gmelina asiatica, Mimosa
invisa, Prosopis spp., Rubus alceifolius, and Ziziphus mauritiana) sz northern
Queensland are described in relfation ro growth charscteristics, dispersal
mechanisms, and seed longevity. Some non-declared woody weeds (Calotropis
proccra, Lanlana camara, Ligustrum spp, Parkinsonia aculeata) are also comparcd
Most of the specics have a defence against grazing, and can regenerate from the
root crown after disturbance. Mammals and/or birds play a large role fn seced
dispersal.  Most of the species have fong-—fived, hard sceds.

INTROGDUCTION:

This papcr presents a brief sketch of the distribution, ecology and pest status of
thc major introduced woody plants growing in northern Qucensland. Plant
descriptions can be found in Kleimschmmidt and Johnson (1977) and/or Auld and
Medd (1987). Current research into the chemical and biological control of these
weeds is covered in a separate paper at this confcrence (Wilson, 1989). Somc
comments are made on chemical contrel methods.

Most of the species arc deelared under the Rural Lands Protection Act (1985),
and were declared "noxious” under previous legislation (Table 1). For details of
the declaration categories, sec Pestfact (1987). African boxthorn (Lycium
ferocrssinum) was discovered near Hughenden in 1936, but is not considered in
this paper. Giant sensitive tree (Mimosa pigra) is declared in Queensland,
althongh its distrubution is hopefully limited to the Northern Territory.

Badhara Bush (Gmelinag asiatica Verbenaceac)

Badhara bush is a much-branched, scmi-deciduous shrub to 3 metres tall, or a
tree 1o 8 m. Roof suckers are common. Branchlets are rigid, hairy when young,
and carry spincs. Bark is yellow to brownish-white. Leaves arc thin, opposite,
mosily 2~3 X 2 em, oval to triangular, and glabrous when mature; young lecaves
may be 3-5 lobed. The large, bright yellow flowers are borne at the end of
branchlets. Fruits are yellow when ripe, oval to pear-shaped, 1.8-2.8 cm long,
and 1~-2 sceded.

The specics occurs at 3 sites near Rockhampton. It occurs on old mining leases,
on gravelly hillsides and along watcercourses; it may originally have been planted
for its medicinal value. Badhara bush does not appear to be spreading rapidly,
bul control with herbicides is proving extremely difficult.
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Chince Apple (Ziziphus maurifrana.

Ziziphua mauritiang Rhamnaccae)
Distribution - 1988 Chinee apple (or Indian jujube) is a

large shrub, or small spreading tree up
to 8 metres tall. Chince apple was
probably introduced as a source of
fresh fruit for gold miners, and it is
now well established around the old
mining towns, wherever native timber
was removed. By 1922, it was
abundant around Townsville, where it
can grow as a mid-storey in

500km

Eucalyptyus spp. woodlands.  Selected
sfrains with desirable(?) fruit have

! been planted further afield (Fig. 1).
The occurrence of scedlings along
cattle tracks is evidence for dispersal
by cattic, but dctailed data is lacking.

Figurc 1

It grows on a wide variety of soils ranging from gravelly mullock heaps to
cracking clays, but is most 'weedy’ on duplex soils (clay subsoil with a sandy
topsoil) and alluvial soils, Biological control of this species has not becen
proposcd, since Ziziphus spp. (jujube, Chinese date, ctc) are fruit trees, albeit of
minor importance.

Giani Bramble (Rubus alceifolivs. Rosaceae)

Giant bramble (Kalkman, 1984) was first reeorded at Mount Beillenden Kcr, in
1922, The species now occurs in the wet tropics from about Tully to Cairns,
mainly in the lowlands, foothills and the ecastern edge of the Athcrton Tablclands.
1t forms densc, thorny thickets along roadsides, rainforest margins and creck
banks, but is not considered a problem in cultivation or established sown pasturc,

Gianl Sensitive Plant (Mimosa rpyisa: Mimosaccae)

G.S.P. is a scrious weed of pasturecs and cultivation (especially sugar cane), in the
wet tropical lowlands around Innisfail, Tully, Ingham and Mackay. Scedlings only
a fcw wecks old can produece viable sceds (Holm ¢z a/f, 1977). A stringent
spraying program, managed by the Rural Lands Protection Board, is underway to
contain regencration at known infestation sites, and to contain the spread of the
weed.

Mcsquite (Prosoprs spp. Mimosaccac)
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The small tree Prosopss pallida

] OPIS padt PROSOPIS SPP. N
(synonym: # /flmensrs) is main
species of mesquite growing in

northern Queensland, It was
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NORTHERN QUEENSLAND

widely planted as a shade tree
around homesteads on the
Mitchell grass downs, It is
spreading in many localities, &
with the worst infestations R

being around Karumba,

Cloncurry, McKinlay, and | ae t
Hughenden. 1 °
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receently found near Julia Creek
and McKinlay. A small patch
of (rue £ jufiflora was recently
found necar Townsville, The
mesquites are a major woody ® b pallida  major infestation
weed in the rangelands of .
southwestern U.S.A. (DeLoach,
1985), Cattle and horses relish
the sweet pods, thus Figure 2
contributing to sced dispersal

(Brown and Archer, 1987),
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Prickly Acacia  (Acacra_nifofica; Mimosaccac)

Prickly acacia was first introduced to Queensland as a shade, fodder and
ornamental plant in the 1890°s. Seceds were carricd around in saddlebags, and
broadeast by hand., Well over 500,000 ha of heavy cracking clay soils and 1,200
km of artesian bore drains are now infested with prickly acacia (Fig. 3; Carter e/
af, fn press). Heavy coastal clays and basall soils arc also colonized.

One large tree growing on an ariesian bore drain, which provides a reliable water
supply, can produce around 70 kg of pods plus sceds (> 200 000 seeds) per ycar
(Bolton e¢ 4/, 1987). Passage of the seed through the gut of cattle "softens” the
sceds, enabling ready germination when water is available (Harvey, 1981). Stock
thus spread seeds from bore drain infestations to open grassland, where mass
cstablishments of seedlings occur in seasons of above avcrage rainfall. The
browsing of sheep, cattle, and goats is insufficient to prevent many of thesc
scedlings {rom surviving to maturity. Fences are a major barrier to the sprcad
of the weed from infested paddocks to ’clean’ country. Prickly acacia is a uscful
plant at low dcnsitics, when contrel is feasible, There is presently no simple way
of kceping the species at low densities.
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Rubber Vine (Cryprostegrs grandiffors. Asclepiadaccae)

Rubber vine is a rampant woody vine, which grows as a shrub in the open. Late
last century, rubber vine became popular with miners and carly settlers as a
hardy ornamental. The species spread along watercourses and was abundant in
several localitics by 1917 (Fig. 4). When Allicd rubber supplies were captured in
World War II, rubber vine was investigated as an alternative source of rubber.
Although quality was high, yield was low. By 1973, infestations covered 49,000
ha (10,000 km) of rivers and streams, and 73,000 ha of river frontage, flood
plains, and "harder" country (Fig. 4). The light seeds are dispersed by wind and
floods; cockatoos were recently obscrved carrying ripe pods for consumption of
(most) seeds in a ncarby tree (Bolton and Vitelli, pers. obs). Sites with a humid
microclimate and soil moisture status (such as strcams, under leaf litter and under
shrubs) arc more favorable for germination and establishment (Dale, 1978).

The major problem for the cattle industry is the difficulty of mustering cattle out
of the impenetrable thickets. Conservation managers arc concerned that rubber
vine chokes out native vegetation. Kakadu National Park and the Kimberleys
could be next,

AUSTRALIA

1 Sicklepod (Cassia obtusilolia
500 km e
Caecsalpiniaccac)
ACACIA NILOTICA iINFESTATIONS

HH veavy Sickicpod grows in the wet (ropical
W e low.lan(%s betwcen Mackay and

‘ Innisfail, wherever the annual
rainfall exceeds 1650 mm (Jamecs
and Fosset, 1982/3). Infestations
now extend to the top of Cape
York Pecninsula (James, pers. comm.,
1989). Sicklepod infesis sugarcanc
" fields, creek flats and hilly grazing
EeniTzarn land. Dense, vigorous, mono-specific
stands smother out all but the most
vigorous pastures. Control of
sicklepod is by repeated slashing,

TNENN,

QUEENBY AND

souTr

AUSTRALIA . .
improved pasture establishment,
R —— and/or overall spraying with
NEW SOUTH waLes herbicides in the carly stages of
- o : th.
Figurc 3  Modificd {rom map of Willson ETOWIR
(1985).
SOME NON-DECLARED WOODY
WEEDS:

Calotrope (Calotropis procera. Asclepiadaccae)
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Calotrope or rubber bush is found throughout northern Australia. In Queensland,
it is found along most river systems, and adjacent ’dry’ country, in the Gulf
region, and western Cape York Peninsula, Calotrope contains a bitter cardiac
poison (Everist, 1981), but hungry cattle eat the plant without any apparent ill
cffect. Few herbicides provide effective control.

Lantana (Laniana camara, Verbenaceae)

This 1s a well known weed in eastern Australia (Smith and Smith, 1982; Swarbrick,
1986). In northern Queensland, it is a particular problem in dairy pastures in the
wet tropics. Several biotypes are remarkably drought-tolerant. Herbicidal control
is complicated by the many biotypes.

Parkinsonia (Pard/nsonia aculeara: Cesalpiniaceae)

Parkinsonia (Miller and Pickering, 1980; Woods, 1985) was introduced around the
turn of the century, as an ornamental and shade tree. In Queensland dense
infestations occur in the Isaacs River and central highlands districts. In many
localitics throughout western Queensland there are small infestions along crecek
lines, artesian bore drains, floodplains, and black soil plains. It is probably the
most widesprcad of the introduced woody wceds in Queensland, occurring in more
districts than rubber vine, lantana or prickly acacia.

Privet (Ligusirum spp.:. Oleaceae)

Ligustrum sincnse and (to a lesser extent) L. Jfucidom arc weeds of ex~dairy
farms and bushiand on Atherton Tablelands. Control with herbicides is proving

difficult.

Other Specics

In the wet tropics, molucca bramble (Rubus moluccanus), wild tobacco tree
(Solarum mauritianun), guava (Pisidium spl), custard apples (Azmona spp), camphor
laurels (CYpnamomum camphors), and coflec (Coffes arabics) are weedy to varying
cxtents. In drier climates, yellow oleander (?hcveria pervviana) is a garden
escape; leucana (Lewcaena levwcocephals) is a weed of bushland, and urban
watcrways.



141

DISCUSSION:

A major areas in 1917

All of the species are perennial,
e¢xceptl sicklepod, which is annual or
bicnnial; giant sensitive plant is
sometimes biennial. All have chemical

sroa Inlostey
th t873

a:lebayir;l:;_lred

or physical defences against large
grazing animals. Vegetative
propagation of new plants, by root
suckering, laycring, etc. is rare
compared with many mative woody ' R
weeds. However, regrowth from the
root crown is common to the whole -

group. It occurs when above-ground

parts arc damaged by drought, fire,
frost, slashing or sub-lethal herbicide
doses. Most have strong root growth
in the scedling stage, cnabling survival
of such disturbances at an early age
(e.g. mesquite; Haas ef &/, 1973). Al
have cffective long-distance dispersal,
so that colonization begins from

Charievife®

Figure 4 Rubber  Vine (Crppfostegra
grandiflora) distribution.

scattered small populations (Auld,
1987), similar to fire spots ahcad of the main bushfire front.

Many of the specics producc "hard" seeds (Table 1), which remain viable ia the
soil for many years, A proportion of these seeds establish annually in wet
climates, or after suitable rain in dry climates. Fires, or mechanical soil
disturbance (e.g. bulldozing) may break seed dormancy and synchronize germination.
Impenetrable thickets or tangled masses of vegetation are formed; these reduce
pasture productivity, and impede access for mustering, and provide hiding places
for stock.

The success of the above weeds seems to confirm at least three of Groves (1987)
characteristics of successful weeds, namely high sced production, effiecient
dispersal charactcristics and seed dormancy. Detailed climate matching was
beyond the scope of this paper. Low (or absent) populations of natural encmies,
and unpalatability of vegetative parts to stock seem to be important [actors in
the success of woody weeds, Although mammals, including domestic stock, and
birds are prominent in seed dispersal (Brown and Archer, 1987; Murray, 1986, van
der Pijl, 1972), burrs do not feature highly in the above woody weeds. Burrs arc
a common characteristic of understorey plants in northern Queensland, however.

Overall, high-volume spraying with herbicides is usnally unsuccessful on adult
plants, especially on species with bipinnate (feathery) leaves. Uptake of the
herbicide is minimal due to the fine feaflets falling off. Aecrial spraying is
practised routinely on only giant sensitive plant and rubber vine. Basal bark
spraying with herbicide in diesel is reliable, but expensive. In general, root-
uptake herbicides are unsuitable due to their high cost, low selectivity, and
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unreliability in dry elimates. Low volume methods (splatter gun, sprinkler sprayer,
¢tc) show promise on regrowth,

Woody weeds usually become a permanent feature of rangelands, where the cost
of control exceeds (by many times) the productive capacity of the land.
Vegetation structure is modified, making the land less suitable for productive or
conservation uses; truly ’land degradation’. Perennial pasture species are often
climinated; bare ground becomes common. Soil crosion thus proceeds, with only
the grossest forms being prevented by the woody invaders (Condon, 1983).
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Some data on introduced woody weeds in northern Queensland.

species arc also dispersed by gravity, and by overland drainage in floods.

species are dispersed by 'man’, in soil or on vehicles, etc., to some extent.)

SPECIES

Acacia
afotrca

Calotroprs
procera

Cassra
obtusifolra

Cryptostegra
grandiflora

Cmeling
asiatica

Lantana
Camara

Ligustrum
spp.

Mimosa
IaVisa

FParkinsonra
aculeata

Prosopis spp.

Rubdus
alcerffolius

Thevetia
peraviana

Zizrphus
mMauritiana

ORIGIN

Africa
S. Asia

Asia,
Africa

tropical
America

Madagas~-
~car

India
tropical
America
E. Asia
tropical'
America

tropical
America

N. and 8.
America
S.E. Asia
tropical
America

E. Africa
& S, Asia

DECLARED
(NOXIOUS)

1957

1981

1955

1673

1952

1954

1955 &
1968

1959

DEFENCE
spines
mildly
toxic

toxic

toxic

spines

prickles,

some toXxic

unpalat-
—able?

prickles

spines

spines,
unpalatable
leaves
thorns
highly

toxic

thorns

* = dormancy (Burrows and Kohen, 1983)

SEED
DISPERSAL

in animals
wind,No
water

man, in
animals

wind, water,
birds

birds

birds,
man

birds
on animals,
man, water

animals?,
water

in animals

birds

in animals?,
birds?

HARD
SEEDS?

Yes

Yes
No

Yes?

Yes
Yes

Yes

Yes?
Yes?

Yes

(All
All
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RECENT ADVANCES IN BIOLOGICAL CONTROL OF
PATERSON’S CURSE (IN NSW)

by Leon W, Smith,

Privcipal Agrononiist (Weeds),
NSW Agriculture and Fisheries
SYDNEY,

On the 29th July 1988 the first release of the Echivm moth ( Daleetics
scalariefl) was made on Paterson’s curse (Eohivm planiagineua) in NSW at
Young by NSW Agriculture and Fisheries since the injunction preventing CSTRO
from releasing the insects was set in place,

From that {imc to end of December 1988, 8,000 plants containing 200,000
Dialectica larvae were released on 96 sites in NSW. The sites ranged from
Kyogle in the Norih to Albary in the South and Carrathool in the West. As of
March 1989 establishment of the moths was exeellent at most sites. Spread of
up to 5-15 kilometres from the release sites has oceurrred in sone areas.

The season although not a big "Paterson’s curse year", has been excellent due
to the summer rainfall in most areas which has allowed for the survival and
re~establishment of the weed. Survival of the moths has been excellent on
Viper’s Bugloss ( Eehium vulgare) due to its more prolonged growth into the
summer period.

Al this time no major damage has been reported although Hugh Milvain, Yanco
has reported large numbers of larvae active on young plants and Districi
Agronomist, Cooma reports finding moths active 15km from a release site at
Cooma on Viper's Bugloss.

The breeding and release program is continuing this year with actual moths
being released instead of larvae in potted plants. This will be (ar more
convenient than handling potied material.

Just how much damage the Echium moth will cause Lo Paterson’s curse planis
will not be apparent for some fime. However CSIRO has imported two additional
strains of Dialectica moths one from Porfugal and another one {rom France and
it is expected these will be better adapted to the different climatic zones
experienced in Australia,

Over the next 3 to 5 years CSIRQ intend to import the lollowing agents to
help control Paterson’s curse,

2 weevils - Ceutorfymnichus spp.
2 Erbmiamoth species.

2 flea beetles ~ Longitarsus spp.
2 Echium bugs - Dredyla spp.

a stem borer~ FPhytoccra coenilescens,
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All these insects except the two Ethmia species are approved for introduction
into Australia for quarantine testing,.

It is expected that the Echium weevils will be released for ficld testing in
the Spring of 1989 as well as one of the flea beetles and (he Ethmia insects,
It is intended that the Echium bugs will be available in 1990 and the other
inscets in later years. However breeding and availability of these additional
insects may be delayed depending on circumstances and at this time no
guarantee can be given when they will be available for general distribution.

A diagram of the feeding niches of the natural enemies proposed as biological
agents for Paterson’s curse is shown in the diagram. The agents will be
discussed in relation to their potential effects on the plant.

The duthor acknowledges the assistance of Mr. J.J. Dellow, Special Agronomist
(chds) NSW Agrlculture and Fisheries, Orange, and Dr. E. Delfosse, CSIRO,
' the prcparatlon of this paper.

..Iicn, J.M. (1985) CSIRO Division of Entomology
he Inquiries into Biological control of Echiumr
Paterson’s curse/Salvation Jane. Plant Protection
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THE OCCUPATIONAL HEALTH & SAFETY ACT -
REQUIREMENTS FOR SPRAY OPERATORS AND
THEIR EMPLOYERS, WITH BRIEF NOTE ON
STANDARDS FOR STORAGE OF PESTICIDES

Richard Bolfon
Division of Cecupational Health
Lidcombe, N.5 W

The Occupational Health & Salety Act came into being on the 4th May 1983.
Both it, and the growing number of regulations undcr its umbrella are having
a profound effcct on the responsibilitics of employers, occupiers of

premises, manufacturers and suppliers of plant and substances and persons
engaged in certain contract work.

The act is unique because it applies to all situations where persons perform
work cither as employees or as sclf employed persons. Thus, making it the
most comprehensive safety legislation in New South Wales to date.

When the Occupational Health and Safety Act was gazzetted it reinforced and
extended some 26 picces of safety legislation which in their majority still
exist today. For completeness the relevant legislation associated with
pesticides are as folows;

(1) Worker’s Compensation Act, No. 70 (1987) N.S.W.

(ii) Clean Air Act, No, 16 (1961) N.S.W.

(iii)  Dangerous Goods Act. No. 68 (1975) N.S.W.

(iv) Factorics, Shops and Industries Act. No. 43 (1962) N.S.W.
(v) Industrial Arbitration Act, No. 2 (1940) N.S.W,

(vi) Local Government Act. No. 41 (1919) N.S. W,

(vii)  Pesticides & Allied Chemicals Aci. No. 57 (1978) N.S.W,
(viii) Poisons Act. No, 31 (1966) N.S.W,

(ix) Public Health Act. No. 30 (1902) N.S.W.

With the advent of the Occupational Health & Safety Act, the use of
pesticides in a safc nanner is more clearly controlled. The Act has overcome
the inadequacies of the pre—existing salcty legislation identified by the
Robens Comittee into Occupational Health and Safety in the United
Kingdom.(5)

"Present regulatory provisions follow a style and pattern developed in an
carlicr and different social technological context. Their piecemeal
development has lead to a hap hazard mass of law which is intricate in
detail, unprogressive, often difficult to comprehend and difficult to
amend and keep up to date. It pays insufficient regards to human and
organisational factors in accident prevention, does not cover all work
people, and does not deal comprehensively and cffectively with some
sources of serious hazard."

The importance of the Aci

The importance of this act is clear when we examine the groups who
commercially use the bulk of pesticide in New South Wales. These include:
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Rural Workers

There are over tweniy {ive thousand rural workers in N,S.W., who constitute
the largest singlc group of vsers of pesticides in N.S.W. (Burcau of
statistics). Almost all commercial crops in N.S.W,, arc hcavily and
repeatedly sprayed with chemical pesticides. Unfortunately, rural workers
are the hardest group to educate in the safe uvs of pesticide, because of

their life styles and in many cases their isolation from rclevant teaching
facilities. Qccupational exposurc to pesticides is openingly accepted within
the farming community. However, this "acceptability” is unacceptable, when
their level of cxposure to pesticides is the highest in New South Wales. (7)

Licenced Pest Conirollers

Sine the 1st May 1988, the Occupational Health and Safety Act has required
that all pest control companies and their operators must be licenced in
N.S.W. As a result pest control opcerators are required to achicve a
niminated level of training and theoretical knowledge prior to their licences
being issued. Currently, there are 1270 licenced pest control operators and
636 registered pest control companics in N.5.W.

Government Authoritics

These include;

(1) County Couneils & Local Government Councils (n=178)
(ii) FElectrical Commission

(iii)  Statc Rail Authority

(iv)  Road and Traffic Authority; and,

(v) The Department of Agriculture & Pisheries

The continved use of pesticides is essential if man wishes to prevent
unacceptable food loss, property loss and prevent insect-borne diseascs. So
as nol Lo counteract the benelits of pesticides, it is essential that they be
handicd safely, However, the commoncst cause of occupational poisoning in
N.S.W. is due to the mishandling of pesticides.(7) This is not only tru in
N.S.W. but also throughout Australia and the world. In 1285 for example, the
Auncrican state of California reported that occupational disease rates
resulting from pesticide exposure was higher compared to the total workplace
diseasc rates.(6) Althongh numecrous epidemiological studies and casc
reports have been published, we still do not know the full effeet of
oceupational exposure to pesticides. (1-2)

The obiectives of the Aet (55)

The Act has four main objectives;

(a) to secure the health, salety and welfare of persons at work;

(b to protect persons at a place of work (other than person at work)
against risk to heaith or safety arising out of the activities of
persons at work;

(c) to promote an occupational cnvironment for persons at work which
is adapted $o their physiological and physchological needs; and,
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(d) to provide the means whereby the associated occupational health
and safety legislation may be progressively replaced by
comprehensive provisions made by the Act itself,

These objectives give effect to the broad philosophical approach of the Act.
However, the philosophical basis of the Act is not consistent with the

reality of the " Aussic Battler” on the land wheo is more concerned with
cconomic survival than the condition or safety of his work cnvironment. For
larger commercial and government uses of pesticides on the other hand the Act
has had two main areas of influence, '

The responsibilities of the cmployer to his employees.

In regards to his employee, the employer is to;

(1) Ensure health, safcty and welfare at work of ajl his employees.
(815 (1)) The employer’s obligation to cnsure a safe work place
would appear to be an absolute one, excluding any consideration
as Lo whether something is "reasonable" or "practical”,

(ii) Provide and maintain safe and healthy systems and equipment,
(815 (23 (A)}) The employer is required to provide necessary
spraying cquipment and ensure that this equipment is kept safe
and properly maintained. In addition fo this, he is responsible
to provide nccessary protective equipment. Essentially, for a
pesticide user, a boiler suit buttoned at the wrist and throat,
clbow length gloves, washable hat, impervious foolwear and an
approved agricultural type respirator; and,

(iit)  Provide information, instruction. iraining and supervision. (S15
(2} (c)) These are to be provided to such an extent as will
ensurc Lhe health and safety of employees at work. Although
there are many limitations, the employer is obligated to provide
training o his cmployees through atiendance at courses offered
at technical colleges, or through an organised "in-house"
training course,

The employer or the self employed pest controller also have to ensure the
health and safety of persons other than employees at places or work. (516)
Thercfore il a local council decides to spray excessive growth over footpaths
in its municipality, then the council is responsible for the health and

salety of those using the {ooipaths.

The responsibilitics of the emplovee to the employer

The second arca of responsibility falls on the emiployee. Once the employer
has fulfilled his/her obligations then the employee is to;

(a) Take reasonable care to ensure the health and safety ol others. (S19
(a)) This means for ¢xampie that a greens keeper, employed at a local
playing field, is required io fence off an arca which he has sprayed. He
should not allow children to play on the area uatil such time as the
pesticide has been hosed into the soil and the area has properly dried.
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(by Co—Operate with the employer regarding health and safety. (519 (b)) The
employee must carry out health and safety instructions or follow
guidelines given to him by the employer. If he fails to do so, and an
accident occurs, he may be responsible; and,

(¢) The cmployee shall not interfere with or miss-use equipment provided in
the interest of health, safety and welfare. (S20)

The formation of an Qccupational Health & Safety Committee.

Depending on the size of the organisation the employer and the employees may
be responsible for the establishing and maintenance of an Occupational Health
and Safety Committee. (Division 2) A committee is to be formed when there
arc more than 20 persons employed at the place of work and the majority
request the establishment of a committee, or if the Occupational Health,
Safety and Rehabilitation Council direct the establishment of such a
committee. (8523 (1))

The employer and employees are then obligated to report any health and safety
issue to the commitice for them to investigate. During such an

investigation, the employer must make available necessary information, ailow
the comiltee to carry out monitoring and support committee recommendations
designed to improve the hcalth and safety of persons at work. In addition to
this, the employer is responsible for the equiping and iraining of the
commiltee members to assist them in the performance of their duties.

Storage of pesticides.

The Oecupational Health and Safety Act and it s regulations do not
specifically outline guidelines for the storage of pesticides. However, if

an cmployer or a sell-employed person is going to ensure the health, safety
and welifare of their employees or persons not in their employ, then they arc
obligated Lo provide a suitable storage system, such as that prescribed by
the Hazardous Pesticide Regulations 1978, (S$123M)

The Hazardous Pesiicide Regulations require that a hazardous pesticide be
stored on or above a surface which is;

(1) impervious to the pesticides, (not carpet, sheets, biankets or
foam).
(i) bunded so as to be capable of retaining not less than 25 percent

of the hazardous pesticides stored there on.

(i) so situated as to provide access for decontamination and
washings; and,

Civ) so drained as to cnable the hazardous pesiicide and any washings
to be readily drained into a sump or pit which will hold the
drainings or washings for subsequent disposal, An adequate
supply of water shall be provided for washing down spillages.
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Hazardous pesticides transported by vehicle must be kept under lock and key
1o prevent unauthorised access. Utilities and open table top vehicles must
be litted with a lockable cabinet or box secured to the vehicle for
transportation of hazardous pesticides. Hazardous pesticides should not be
transported in the bulk tank,

Hazardous pesticides to be diluted in the bulk tank should be mixed at the
site of application.

Conclusion,

The Qccupational Health and Safety Act has revolutionised N.S.W. legislation
controlling the health, safety and wlefare at work, When looking at the size
and importance of the pesticide industry is has clearly improved the handling
of pesticides by outlining the responsibilities of the employer and the
employee towards themselves and the public. Relative to the pre—existing
health and safety legislation, the Occupational Health and Safety Act is in

its infancy. There is further scope for the integration of the Act with

other related Acts and particnlarly so in relation to the safe handling of
pesticides,
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COLOUR AND INFRA RED AERIAL PHOTOGRAPHY
AS AN AID IN WEED SENSING, MAPPING AND ADMINISTRATION

Bob Leech,

Agriculture £ Noxious Plants
Controller,

Snowy River Shire Council,
Berridale, NS W.

Introduction
Acrial photography can be a useful tool for wecd control for Local Governmcnt
bodies. Its degree of usefulness can take numerous forms both at a ficld and

administrative level.

Whilst cost may appear to be a stumbling block for a singlc purpose use, if
utilised by all council departments their value incrcases markedly.

There are 4 main aerial photographic films:

1. Black and White

2. Kodak Infra Red ~ See later comments

3. Kodak 2445 - Probably a true colour of the earth’s surface, as you
see it from an aircraft but usually gives an overall
bluish flat finish to the prints

4. Kodak 2448 ~ Provides a slightly enhanced colour, i.e. it is more

definitive between the different colour tones
particularly when processed using a hand rewind systcm
and not putting through an automatic processor. It is
generally, however, the weather conditions and the
control over development that provided the best
negatives and hence the best photographs.

The choice to use infra red over colour photography can be a matter for
considerable discussion. However, practicalities must eventually determine
the choice. In order to appreciate the difference between the two methods we
must first discuss the advantages or otherwise of the two alternatives.

Infra Red

Infra red photography mecasures the infra red light that is reflected from the
photographed surface. Healthy green plant leaves come out bright red.
Anything that changes the leaves from being healthy and green affects the
infra red reflection and colour rendition. How much use this can be for weed
sensing is very much in its infancy, however its use is relatively weli
established in the U.S.A. and Canada for determining crop abnormalities. For
example in corn, the time of natural death at different maturities and '
premature dying of similar maturitiecs can be detected by taking infra red
pictures at regular intervals. It is also possibie to detect plant or leaf
abnormalities and determine the extent of the problem.



154

In 1987 the Snowy River Shire Council had an experimental exercise carried
out with infra red and colour photography to dctermine a method of
identifying serrated tussock infestations in rough terrain. The time chosen
was at the end of winter when the tussock was displaying a typical gold/green
colour. Identification on the infra red was good and slightly better than
colour. However, botk necessitated ground inspections to accurately locate
the serrated tussock on the photo prints.

Probably, the main disadvantage with infra red is its lack of usefulness to
other departments of the Council, for such things as locating illegal
dwellings for thc Health and Building Department, or locating road problems
in the Engineering section. If shared use of the prints is required colour
photographs are preferred and can be better utilised. However, infra red is
available in the 9" negalive size through the organisation this Council used

to take photographic runs in 1988. With the clarity expericnced in the

colour prints, it could well be the only method for sensing weeds in some
siluations.

There is very little cost difference between using infra red and eolour
photography. ‘

Colour

Colour photographs ean identify weed infestations quite well if the timing is
right to display their most colourful period of growth. Whilst colour didn’t
show as dramatically as infra red it was quite satisfactory. However, other
advantages were available that caused us 1o carry outl our survey by this
means, these were:

(a) Availability at the critical time of the year of a considerably better
camera with a 9" negative size and a sophisticated tracking system (it
was not known at this stage that infra red was available with the larger
camcra).

(1) The uselulness of colour over infra red for other departments within
Council,

(¢) Availability of enlargement prints for eolour 10 1/2 or 1 metre square.
Use of Air Photos ~ To influence Counciilors into accepting the cosis of

aerial photographs, the following points can be
utilised.

(@) To identify a weed or numcerous weed problems in an area at a point in
time (which can in later years be used as a comparison).

(b To identify for legal purposes the accurate plotting of an area of
infestation and/or detail any areas trealed.

(c) Assist and influence landholders in co-operating in joint group control
cfforts.

(d) Assist in planning conirol programmes with co—operators.

(&) To assist in mfluencing Councillors, the importance and location of weed
problems in a given arca.
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(f) Use by the Health and Building Departments for illegal dwelling
locations, developmental planning, damage through deafforestation and/or
land misuse, and comparison at a later date for land degradation.

(g) Use by Engincers Department for road realignment, comparison over a
period of years for wear and tear on engineering structures and areas,
determining water catchment values, ete,

As a further argument for the funding by Council of aerial photographs the
following can apply:

(i) A legal fund can be sei aside with revenue for breaches of the Noxious
Plants Scction of the Local Government Act (under Section 640 of the Act,
Council can receive the full fine).

(ii) Application through Government Grants for photos of Vacant Crown
Lands.

(iii)  Specific enginecring requirements, e.g. bridge locations, major
earthworks, flood damage etc.

Mecthod

The {irm utilised by Snowy River Shire Council was B.H.P. Enginecring who
were contracted to do a photographic survey during the feasability study
stage of the very Fast Train Project. Whilst in the area they offered their
services to Council. This firm had a sophisticated Wild RC 10 6" camera and
drift site tracking system and produced a 9" negative size. The clarity of

the enlargement photographs from this size negative can supply dramatic
detail at ground level.

The preparation necessary for the photographic run of the areas selected to
be photographed are as follows:~

(a) A 1:50,000 Topographic map
(b) Recommendation of altitude to fly at;—

A photographic coverage of 5 square km (2 1/2 x 2 1/2 km) requircs the
aircraft to fly at approx. 6,000 feet above the surface to be

photographed. Shots at 2 km intervals along a north south or cast west
fine then allows a 20 — 25% overlap approximately. This overlap is
msufficient for stercoscopic use but guite adequate for other
requirements.

Whilst a greater altitude will give a larger coverage and appear to be
more economical it may not provide the clarity at ground level of the
blown up prints.

{c) Desirable that someone conversant with the area to be photographed,
accompanics the pilot and surveyor to assist the location of the aircraft
on target, which results in less time wasted.,
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(d) The topographic map must be clearly marked with the desired runs with a
numbering or alphabet system operating, and possibly a spare copy madce to
cnsure thal an accurate record of the runs is kept.

(¢) The end point in view is the acquisition of 1/2 metre or 1 metre squarc
blow ups of the negative in colour.

() Photographic enlargements may be produced of the whole 9" x 9" negative
to a pre determined size i.e. 1m x 1m or to an approximate scale,

c.g. 6000 feet flying height = 1;12000 photoscale
6 times enlargement given a photograph at approx.
1:2000 with size of 1.38m square.

(g) Selected areas of the 9" x 9" negatives can be masked out and enlarged up
to about 10 times and can provide good detail at a practical size and
with little film graininess.

(i) Additionally, if the original photography is flown with 60% forward
overlaps, every second 9" x 9" prints could be produced to carry out the
above weed identification. Should precise measurements be required then
the 60% sterco coverage could be used to photogrammatically measure to
+/- 0.25m.

Interpretation and Use of Photographs

The main purposc of the photographs for our Council was the Jocation and
mapping of heavy infestations of serrated tussock.

To identify the infcstations it is necessary (o take the 9" negative colour

prints into the field with a clear plastic overlay and map the heavy
infestations. After carrying out this exercise on several photographs we

then found it possible with the 1 metre blowups and a magnifying glass to map
them direct without the necessity of the [ield exercise. Wether this will

work for all weeds is undetermined.

Use for Lepal Purposes

To have the facility to almost accurately determine the size and area of an
infestation of declared noxious plants and provide this as evidence in court
can greatly enhance a Council’s funds spent on control efforts, under Section
474 of the Local Government Act. A simple method of determining the arcas
involved is as follows:

(a) Using the 1/2 or 1 meére enlargement, accurately assess the scale ratio.
This is done by measuring on the ground several points 1/2 to 1 km in
length, i.e. a fence line or road, frack ete,, then measure the same
points on the enlarged photographs. A simple calculation will give the
ratio required.

(b) By placing 1 mm square graph paper (transparent) over an enlargement
photo, plastic covered, with the weed infestation marked in black, it is
possible to trace the arca involved and calculate the amount of square mm
on the graph paper. This figure is then muitiplied by the ratio factor
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and squared and broken down into hectares. The same exercise can be
carried out also with a planimeter, however it takes a littie expertise
in reading the results. ’

(c) If it is felt that infra red photography may provide a better image - it
is a relatively inexpensive exercise to use a good 35 mm camera and some
infra red film and eharter a local aero club plane for an hour and trial
the specific problem areas with film, However, the area covered by this
means is small and for broad area use is probably not adequate to enable
fine details and measurement, but it can offer a valued assessment
whether it will best suit the job and involves little expense.

Summary

Acrial photography will undoubtcdly become more popular in the future either
in infra red, colour or black and white for many reasons. Its use for weed
detection from a Local Government level is a completely new tool and much is
to be learnt, Therefore any work individual councils may undertake in this
area should be well documented to enable us all to use it as a learning
experience lor the future.

[PROUDLY PANTLD
'wsq;n ATISTSHALLA

© WIST GOVEMAENT PANILR NS W






PROCEEDINGS OF THE
5th Biennial
Noxious Plants Conference
1989

""Noxious Plant Control:
Responsibility, Safety and Benefits”

VOLUME 2

@\ NSW Agriculture & Fisheries



COVER TLLUSTRATITON

Refore and after effects of cvrtobagous salviniae on salvinia.

Zvgogramma bhicolorata on ragweed.

(Photographs by Robert Dvason - Grafton)

Cover Design by John Hove, NSW Agriculture & Fisheries, Goulburn




VOLUMEI -

PAGE II

2nd Point

3rd Point

ERRATA
"Developments with Dodder Control”.
"This control programme aims to:"
*Eucalypts have been parasitised

Spraying programs, delete spraying programs
and insert by Golden Dodder.

*Co-ordinate landholder and government by
Golden Dodder, delete Golden Dodder and
insert spraying programs.






PROCEEDINGS
OF THE

5TH BIENNIAL NOXIOUS PLANTS CONFERENCE

"NOXIOUS PLANT CONTROL —

RESPONSIBILITY, SAFETY AND BENEFITS"

VOLUME II

NORTHER RIVERS COLLEGE OF ADVANCED EDUCATION

LISMORE

17th - 21st JULY, 1989

ROBERT DYASON,
Conference Convenor,
NSW Agriculture & Fisheries,
GRAFTON

PETER GORHAM,
Proceedings Editor,
NSW Agtriculture & Fisheries,

COWRA

ISSN 0279 — 8064 AGDEX 640



STH BIENNIAL NOXIOQUS PLANTS CONFERENCE

NSW AGRICULTURE & FISHERIES - ORGANISING COMMITTEE

Dr. Leon Smith
Robert Dyason
Perer Gorbam
Derek Brown
Hugh Milvain

Peter Gray

LOCAL GOVERNMENT PLANNING COMMITTEE

Ken Hayes — Coffs Harbour City Council
Graham Malthews — Bellingen Shire Councrl/

Lon Armstrong - Far North Coast County Councrf

SPONSORSHIP BY THE FOLLOWING ORGANISATIONS

IS GRATEFULLY ACKNOWLEDGED

Monsanto Australia Lid,
Nutarm Chemicals Pty. Ltd,
LDow Chemical (Australia) Ltd.
Du-Pont (Australia) Ltd,
Combined Chemicals
Northern Rivers Rural Buyying Service Py, Lid,
Noxrous Plants Advisory Committee
We gratefully acknowledge the support of Sheryl Smith - Cowra,
Vicki Saville — Goulburn and Gaye L’Estrange — Cowra,
for their diligent preparation of the proceedings manuscript.

Also to Kerri Gibbins — Grafton, for typing of conference
correspondence and to Glenda Perkins — Grafton.



CONFERENCE PROGRAMME

DAY 1 - MONDAY, 17th JULY, 1989

Toplc Speaker Session Chairman
8.30 Late reglstrations Brian Scarsbrick
9.15 Welcoming address Cr, Malcolm Olive,
Chalman, Far North
Coast County Council
9.30 Opening address Hon. Richard Bull,
M.L.C.
10.00 Moming tea
10.30 Mycoherblcides Madelelne Say lan Kelly
11.15 Ragweed, Parthenium and Noogoora Rachel McFadyen
burr control post Eplblema
11.45 Legal Session Alan Russell
12,30 Luncheon
1.30 The Wiregrass Actlon Group Lester McCormick John Howarth concurrent
workshop sessions
2.00 Developments with Dodder control Neil Nelson
2.30 Sarub encroachment In Peter Gray
the Western Division
3.00 Afternoon tea
3.30 Pasture manipulation for weed control, John Betts Graham Matthews concurrent
especially Parramatta grass workshop sessions
4.00 Use of grazing stock for weed control Guy Robinson
4.30 Prickly Pear into the 1990's Les Tanner &
John Hosking
7.00 Workshop for elected members
DAY 2 - TUESDAY, 18th JULY, 1989
8.30 Formulation work at the Alan Fletcher George Diatioff Derek Brown
Research Station
9.00 Adjuvant Technology Bill Blowes
9.30 Ecology of invasions Richard Groves N
10.00 Moming tea
10.30 Effect of environmental factors Leon Smith Max McMillan
on herbicide efficacy
11.10 Control and identification John Dolan
of drug plants
11.40 The Tropical Weeds Research Centre. Trevor Armstrong
The Queensland Weed Society .
12.05 Noxious plant control administration Joff Cummings
In Queensiand
12.30 Luncheon
1.30 Bitou bush control update Peter Gray concurrent
1. Chemical control Max McMillan workshop eessions
2. Chemical control John Toth
3. Chemical control in Qid - a case study Tom Anderson
4, Biological control Roger Stanley
3,00 Afternoon tea
3.30 Biological control of Alan Tomley & Peter Gorham concurrent
groundsel bush Ken Hayes workshop sessions
4,15 Progress in chemical John Sale &
control of Alligator Weed Ken Bunn

7.00 Noxlous Plants Officers’ Association General Meeting



DAY 3 - WEDNESDAY, 19th JULY, 1989

Toplc Speaker Session Chairman
8.30 Blackberry & Lantana Max McMillan Mike Steinhaeuser
chemical control update
9.15 Bus Tour Max McMiilan,
Don Armstrong,
9.15 Lantana trlal Robert Dyason
10.30 Moming tea
10.30 Application demonstrations
12,30 Luncheon
1.30 Bus trip 1o Byron Bay - Robert Dyason
Salvinie/groundsel bush Robert Waller
blological control
DAY 4 - THURSDAY, 20th JULY, 1969
8.30 The Big Scrub Environment Centre's Anne Close Leon Smith
approach to Noxious Weed control
9.00 New Zealand Trip Report Jim Cherry
9.30 Permits for Pesticide Use Col Byrnes
10.00 Moming tea
10.30 AVCA Accreditation for Dick Smith Warwick Role
pesticide resellers & users
10.50 New herbicides and new
uses for old herblcides
1. Monsanto Steve Jones
2. Dow Kerry Webb
3. Du Pont Bernie Horsfield
4. Elanco Don Heussler
5. Macspred- Stan McFadzeen
12.30 Luncheon
1.30 Weed control on protected lands Bob Attwood Ron Baker concurrent
workshop session
2.00 The vine weeds of Ralnforests Alex Floyd
2.30 Weed control in Bushland Judith Rawling
3.00 Afternoon tea
3.30 Chemical control of Sifton bush John Toth Les Tanner concurrent
workshop sessions
4.00 Silverleaf nightshade - Peter Gorham
chemicalblologlcal control
4.30 Distribution and control of woody Matt Bolton
weeds in North Queensland
7.00 Conference Dinner
After Dinner Speaker: The Rt. Hon. J.D. Anthony
DAY 5 - FRIDAY, 21st JULY, 1989
Tople Speaker Sesslon Chelrman
8.30 Recent Advances in Biological Control Leon Smith Bob Trounce
Biological Control of Paterson's Curse
9.00 Controlling weeds In adversity: Chris O'Keeffe
A coundil's experience with injunctions
and the Land and Environment Court
9.30 Disposal of unwanted pesticides - Bruce Dowling
what happens after the recall?
10.00 Moming tea
10.30 Occupational Health & Safety Act Richard Bolton Hugh Milvain
11.10 Infra-red Photography for Bob Lesech
weed sensing
11.40 Conference evaluation
12.30 Conferen