














Property planning boosts

production

D.G. Chapman, Soll Conservation Services Branch

danning techniques have

- «prow g uZiers in the Capricornia
ion to sustain production without

rand and pasturc degradation. The
t~rhniques match management
pdctices with land resources,
Prrductivity is boosted as the full land
] .- 2utial is required.

QDPI officers at Rockhampton have
developed a system to develop property
plans " 1g the landholder’s knowledge
of the psuperty and ideas on
management.

QDPI staff have found that although
landbolders often begin by making
cnquiries on a single topic, that issue
may be related to other factors on the
property. For example, on one district
property it was found that an erosion
problein was the result of pasture
dcgradation caused by overgrazing. For
this reason, staff often encourage
graziers to use a property plan and
management package.

The photomosaic plans drawn up by
Soil Conservation Services Branch are
based on the most recent aerial
photlography available. Existing
[ealurcs such as creeks and ridges,
timbered areas, dams and buildings are
easy to identify. Access tracks and
[ences are highlighted on the plan.
Areas of different soils or landscape
{eatures are shown and an
accompanying legend records
rccommended fand use and land
inanagement options.

Property development and
management are considered with the
landholder’s aspirations and the
capacity of the land resources. The
plan then becomes a catalyst for
increased production, as property
potential is tapped.

The next logical step in planning is
the ‘whole property plan’ approach.
Graziers may decide to use the plan to
help nake management dccisions. The

plan is augmented by officers in other
QDPI branches,

The whole property plan is a
information package that consists of a
photomosaic property plan, a report
and specific extension pamphlets. The
report is based on the property plan
and landholder resources, and contains:

» a property description

» erosion statement — timber, regrowth
and weed control information

o pasture and herd management advice
- fencing and water
recommendations

o other land use and land management
advice

¢ cash flow budgeting (if required)

e a programme histing the priority of
devclopment works.

The other part of the package is the
excellent range of prepared farmnotes
or central Queensland agnotes that are
produced by QDPI officers. These
notes relate to property needs and
complement the plan and report. For
example, a Mornish grazicr was
provided with agnotes on the
establishment of stylos and wynn cassia
on his granite country.

By the time the report is finalised, a
lot of the recommendations are being
put into practice.

The advantiages of the planning
approach

The advantages of this approach are:

¢ property development and
management are matched to the
landholder and to the land resource

s cash flow budgeting based on the
resources and possible enterprise
options comnes up with the best fit
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¢ the grazicr gains a greater insight
into the potential of property
TESOUrces

e contact is established with extension
officers and continuing contact is
encouraged

¢ a blueprint for future development is
provided that allows the property to
be used to its potential within the
sustained capability of the land
resources.

Landholder interest

Rockhampton QDPI staff are finding
graziers show a keen interest in this new
extension approach. It allows a flexible
response to individual needs. Some
landholders want only a detailed
property plan from which they can
identify land types, while others request
a development plan which includes a
cash flow budget. The conuplete
package comprises a property plan,
enterprise budgets and technical
management information. It is
particularly suitable for the new
landholder who has made a recent
purchase of property in the area and is
secking local knowledge.
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nodules on the roots feed nitrogen into
the organic pool and not into the mineral
pool (figure 1}. This material must be
broken down further by microorganisms
to make nitrogen available to piants.

However, every hit of extra nitrogen
belps. If a legume can be established
successfully into a pasture, and its
preduction maintained, then pasture
productivity will benefit. Of course,
different legumes are adapted to different
localities and soils throughout
Queensland. For advice as to the best
legume or legume mixture for a particular
site, contact your local QDPI extension
officer.

Using a short fallow

A successful way to improve the
productivity of un down sown grass
pasture is to plough out the pasture and
re-sow after a bare fallow lasting at feast
three months. In trial work on old buffel
grass pastures, a three month fallow
increased the yield of resown grass by
60% over two years.

Advantages of the short fallow include
boosting nitrogen mineralisation and
recharging the mineral pool.
Disadvantages include an erosion risk on
the bare fallow and the need to re-sow a
new pasture, with the associated risk of
establishment failure and high costs of
re-establishment. Whether the advantages
outweigh the disadvantages will depend
on the situation.

Cropping for one or more years

This option is really an extension of the
short fallow idea. However, cultivation
and cropping are extended over at least
one year, The large number of
cultivations means that more nitrogen is
likely to be mineralised than in a short
fallow, although at least some of this
would be emoved in the crop. In a
current trial, the impact on re-sown
pasture of different crops, of different
durations of cropping and of different
degrees of soil disturbance is being
assessed.

The cropping option is also likely to
have advantages and disadvantages.
Advantages include a larger boost to
nitrogen mineralisation than from a short
fallow, and a retum from the crop to help
pay for the operation, Disadvantages
include the cost of cropping and the need
10 re-sow a pasture, with associated costs
and risks. The rlative returns from cande
and crop will influence the decision at
any time.

In addition, not all cattle producers
have the inclination, machinery, suitable
land to embark on a cropping enterprise.
Nevertheless, the ultimate application of
a cropping phase is to set up a system of
crop—pasture rotations, ensuring sustained
high production from both crop and
pasture.

Renovating with a single cultivation

This is the inost controversial option of
all, since the responses to renovation
have often been inconsistent. Many
graziers have had a lot of success by
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Figure 2. Nitrogen levels In pasture over time.
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renovating old grass pastures, However,
there is a good chance that many of the
benefits are more illusory than actual,
Grass grows greener and taller but, if the
sward is more open than it was before
renovating, there may be no increase in
pasture yield.

Unfortunately, tbe resulls from research
have also been inconsistent. Some have
shown that a temporary increase in feed
quality for up to three months but no
increase in pasture yield. In other
research, pasture dry matter yield and
pasture nitrogen vield were increased by
30% and 50% respectively after a single
cultivation, compared with uncultivated
pastures. In the latter, cattle liveweights
were increased by 35 kg/head for
one year. However, this finding has no
yet been repeated.

Renovating with a single cultivation
has the advantages of being a relatively
cheap oplion, not dependent on the need
to re-sow a new pasture. However, it is
not yet clear whether any extra
liveweight gain will consistently pay for
the cost of renovating,

Fertlfising with nitrogen

This is one option that we know can
inaintain high levels of grass
productivity. However, high rates of
fertiliser are needed and these are costly.
Furthermore, the older the pasture, the
more fertiliser that is needed to boost
productivity. Fertilising with nitrogen is
likely to be prohibitively expengive for
Inost pastures at present.

The best solution

There is no ‘best solution” which suits all
situations. The options we have presented
here range from accepting a lower level
of productivity through to cropping or
fertilising with nitrogen. The most
appropriate solution will depend on
individual circumstances.

Sown grass pastures are a valuable
resource in Queensland which must be
sustained. Current and future research,
together with valuable producer
experiences, are necessary to achieve that
goal.
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Mangoes
on farm

0-12% 8% 80-92%
44¢/kg $2.50/kg $2/kg
processed :
for fresh fresh
domestic  export domestic
market market

mket

2

current
profits

Figure 1. Current Industry structure.

The Australian mango industry has
defined itself as a ‘fresh mango industry’,
What has happened to mangoes over the
decade as a result of this, is shown in
figure 1.

Over this decade, 80-92 % of
Australia’s mango production has been
supplied to the fresh domestic market.
This market gives the best price for the
least effort, currently averaging $2/kilo.

About 8% is sent o fresh expont
markets mainly arranged by growers who
bave grown mangoes specifically for
them,

Leftovers are etther forgotten about or
sent to processing. The quantities
processed have varied over this decade,
the maximum reaching up to 12% in one
season. Retums from processed {ruit are
much lower, averaging 44c/kilo last
season, but are offset some what by the
reduced costs and guality necessary.

Overall, the industry is currently
considered profitable.

Some solutions the industry has
developed to overcome this perceived
oversupply include:

* developing the mango processing
industry for ‘leftover’ mangoes

* developing export markets for fresh
mangoes, so that fewer mangoes are
left on the domestic fresh market

* Suggesling fresh mangoes be marketed
as ‘common everyday’ fruit on the
domestic market, to be able to sell as
mmirch ag possible to the mass market

= discouraging the planting of new
mango trees,

Coordinating the Industry

Redefining the industry as one mango
industry identifies the need for
coordination among growers, processors
and industry bodies. This would affect
the attitude towards solutions and actions
undertaken in the industry.

Coordination could allow information
sharing, research, promotion, etc,

It can be developed through formal or
informal methods e.g. forming a
processor and grower body, or marketing
cooperative or board. There are
numerous types of coordinating bodies
that could be arranged and the industry
must research into this area and decide on
the optimal type of coordination.

Commitment to markets

As explained earlier, consumer markets
and distribution networks cannot be used
just for convenience. The markets
currently lacking commitment from the
mango industry include the domestic and
export markets for processed mango
products, and the export market for fresh
mangoes. The principles of commitment
to processed products also apply to the
export markef for fresh mangoes.

Commitment i not being made by
growers to supply mangoes to the
processing sector, 5o the processing
sector cannot make a commitment of
supply to the markets,

But the need for commitinent is ot just
the responsibility of the growers. Just as
much responsibility lies with the
processors to make an effort to access
committed supplies of mangoes. Most
processors who considered the lack of

$2

Price .

Demand

90¢
70¢

50¢

2
Quantity of mangoes

= arblirary prices

Figure 2. Demand for fresh mangoes on the domestic market.
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commitment by growers as their major
problem put litde effort into sourcing
mangoes were are prepared to wait untl
the growers had flooded the domestic
fresh market and were desperate to sell to
ProCESSOrs,

Industry future

Supplies of mangoes are increasing and
fresh mangoes sold domestically are still
the major market. In the current situation,
these increases in supplies are expected to
lower prices, force more mangoes into
fresh exports and more leftover mangoes
into processing, decreasing dollar retums
overall.

This situation could produce even
lower profits than the industry expects,
and maybe even financial losses.

Developing a market for the processed
product will take ime and money. A
developed market can not be expected to
be ready and waiting for the first season
of extra supplies of mangoes. Processors
need to be able to make a commitment to
consumers to be able to develop the
market. Just sending ‘leftovers’ to
processing is not good enough.

By trying to sell as much as possible on
the fresh domestic market, poor quality
mangoes find their way on to this market.
Low quality fruit is particularly damaging
to a market when the fruit is ‘new’ to the
consumers. If you eat an apple that tastes
awful you won’t stop buying apples for a
year or two because you know apples
don’t normally taste like that. Butifa
consumer in Sydney or Melboume buys a
bad mango they may come to the
conchusion that they don’t like the taste of
mangoes and never buy one again.

Numerous research reports have
indicated the strong effect of quality on
demand. Keith Chapman’s research is
one example. As a senior horticulturalist
with QDPI, he looked at Lhe new and
tropical fruit lychee, and concluded that
quality has 2 to 5 times the effect on price
in an unglutted market, as quantity.

As a result, strict quality standards are
necessary in the fresh sector. This
problem has been recognised in some
industry bodies by the adoption of grade
standards, but not by enough growers.
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Marketing mangoes as an ‘everyday’
and ‘common’ fruit to the mass market i3
likely to result in a price that i consistent
with this image — a low price. But
mangoes do not have a competitive
advantage of low costs of production to
support low pricing, e.g. the cost of
preduction for mangoss is approximately
twice that of bananas and over four times
the cost of apples or pears.

As a resuit, the selling price could end
up lower than the cost price, unless the
indusiry develops a realistic competitive
advantage.

Once fresh mango supplies have
saturated the market and consumers have
experienced low prices, any future
decreases in supply will not result in the
higher prices previously attained. To
explain this using arbitrary numbers —
when 2 mangoes were available, the
consumer was willing to pay $2/mango.
When the supply increased to 4 mangoes
the consumer was only willing to pay
9c/mange. When the supply eveniually
increased to 6 the consumer would only
pay 50c for each of the 6 mangoes. Now
if the mdustry then tied to process more
and decrease the quantity of fresh
mangoes back to 4, the consumer, having
expenienced the cheaper price, will now
not pay 90c/mango but only, say,
70¢c/mango. Demand is lower when
quantities decrease (figure 2.

So if the industry waits until the fresh
market is flooded before processing and
exporting more mangoes, and if they
promote mangoes as a common everyday
fruit, demand for mangoss could be
permanently lowered.

So there are some major reasons wity
the solutions and direction of the industry
may not be possible to achieve and may
result in poor financial retums to growers
and processors.

But should an industry so often talked
about as having good consumer potential
as the mango industry, have such a poor
futare outlook?

If *oversupply’ is seen instead as ‘latent
demand’, the problems in the industy
could be said to have resuited not from
extra plantings but from the attitudes in
the indusiry—the non-strategic attitudes.

Strategic thinking is the ty)
thinking that redefines the ga
not limited by Lhe obvious ana e
measurable. It is an imaginative
approach towards a goal.

Developing a the solution for the
redefined problem requires an attitude
change within the industry.

The main areas that need o be
developed accordingly are the 4 Cs.

The first step is to say "CC’s" (Throw
out pre-packaged perceptions).

Some strategic thinking solutions that
could be implemented by growers,
processors and indusiry bodies are:

» arranging orchards specifically for
processing to lower the costs of
production

» contracting orchard supplies directly
from growers

« armranging the collection of mangoes
from growers not bothering to pick

= sefting up grower cooperatives for
processing so that growers get a
proportiton of the returns of the end
product and not just the rtaw material

» buy large quantities of fruit and sell it
on the fresh market themselves, as
well as process, This way a
commiiment to the processed market
can be kept and the supply and quality
of [ruit on the fresh market controlled
to ensure good prices.

Reaching capacity

The industry is so worried about having a
potential oversupply it may actually miss
out on markets by not having the capacity
to satisfy them.

Export markets for both fresh and
processed products are a good example.
Australia’s domestic market is very small
in comparison to overseas markets, and
exporting often requires quantities greater
than the quantity produced by all the
processors in Australia to fill just one
order.

For example:

= one Japanese ice cream manufacturer
enquired about buying over ien times
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Stylos in the dry tropics

The old and the new

Townsville stylo has inspired pasture
scientists searching for improved
pastures for Australia’s dry tropics. In
the 1960s, QDPI and CSIRO began a
programme of introducing stylos from
central and south America, where they
occur on infertile tropical soils.

Years of collecting and testing led to
the release of stylo cultivars for both the
wei and dry tropics in the 1970s. The
most suceessful of these are verano and
seca. Verano looks much like Towns-
ville stylo, while seca is a small shrub.

The QDPI and CSIRQ are now
developing a wider range of pasture
lepumes for the dry tropics. Recently a
new cultivar of stylo was released
(amiga), which may have a wider
climatic range and yield more than
verano,

Mixtures of a number of shrubby
stylos are being compared with seca
from Mareeba {0 Rockhampton in the
search for genetic variation. This is
likely to lead Lo locally adapted shrubby
stylos. A similar natural selection has
occurred with other pasture plants —
the Georgetown strain of Townsville
stylo flowered a month earlier than the
Mareeba one, matching the rainfall
pattern.

An international watch is kept on the
progress of both stylo species selection
and stylo diseases. Sirict quarantine
may prevent the introduction of more
virulent forms of anthracnose from
South America.

Protected hard seed

Like many legumes, stylos have seeds
which are protected from the weather
by a hard coat. The advantage of this is
that at any one time only 10 to 40% of
stylo seed on the ground germinates
after rain. An established stylo pasture
may have morc than 100 kg/hectare of
seed reserves in the soil.

Stylo seed should be scarified to
reduce hardness if immediate
germination is required. This applies
where seed is being sown into a
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P. Anning, Agricuiture Branch

cultivated seedbed during the wet
season. Mechanical scarification with
abrasive surfaces or hammermills is
used for stylo.

Hard seed is also the basis for rapid
spreading and thickening of stylo
pastures. Stock do not digest much
hard seed, so it is both spread in dung
and provided with a fertile seedbed.
Stock tend to avoid dung patches, so the
stylo plants which come up are
temporarily protected from grazing,

Townsville stylo was spread in the dry
season when country was grazed bare.
The lepume ¢stablished before grass
and, became dense and competitive.
Similarly, the new stylos do not require
cultivatcd seedbeds, although
cultivation is an advantage. Beef
producers in north Queensland have
sown many tonnes of stylo seed, nsnally
in October and November when the
country is bare from grazing and in the
dry season. Aerial sowing is popular for
areas of more than 100 ha, but a tractor-
mounted broadcaster is usually used for
smaller areas,

Cultivation may be used before
sowing on fertile country supperting a
thick body of grass. It is also required
when a grass is sown. Deep ploughing
is not necessary except for woody weed
control.

Clearing open timber is not necessary
for oversowing stylos. The largest areas
of sown stylo in north Queensland have
been developed on uncleared country.
Dense timber (for example tea trees)
can be removed. Local experience is
that verano recovers from treatment
with Graslan pellets after two years but
seca is morc sensitive.

The rate of return on the investment
in pasture depends on thc amount of
iegumc available to turnoff stock. Seed
is surface sown at 3 kg/ha. It can be
spread and mixed with fertiliser.
However, granulated fertiliser is
broadcast further than the seed, so
overlapping Is necessary.

Seed does not usually requirc
inoculation, as the natural soil rhizobia

{microorganism which fix nitrogen) are
cffective. However, Oxley fine stem
stylo needs a specific inoculum.,

Lenient grazing during the main
flowering and seed filling periods leads
to rapid thickening of stylo pastures,

Balancing a stylo diet

Stylos are adapted to Australia’s low
phosphorus soils. The majority of their
yield is produced at available soil
phosphorus levels of 10 ppm, too low
for most sown pastures. However, the
fodder does not contain much
phosphorus for cattle.

The key 1s either to grow stylos on
fertile soils such as alluvial river
frontage, or supply phosphorus as
fertiliser or directly to the animal.
Phosphate licks for animals are a cost
effective remedy.

In a wide range of grazing trials, stylos
have increascd annual livewcight gain of
cattle by an average of 30 kg/head
where phosphate was not limiting,

Stylo, a permanent protein
supplement, is much more cost and
time elficient than either applying
nitrogen fertiliscr or feeding protein
supplements. As well, pasture legumes
add available nitrogen to the soil and
improve grass vigour. Thus, a sown
legume is an essential basis for
sustainable long-term pasture vigour
and beef production.

Most of the early research and
development with stylos occurred in
northern Australia. More recently seca
has been sown into brigalow pastures to
lift declining protein levels in older
buffet grass pasture.

Seed production

After the severe drought and
overgrazing in 1987, stylo pastures
recovered fully. A further indication of
the success of seca and verano is that in
1989 over 100 t of seca sced was sold,
and perhaps twice as much verano, The
market absorbs all the seca seed which
is produced. Seed crops are also being
grown on a number of cattlc propertics
to supply seed for pasture development.
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while retaining the exolic image, could be
positioned at a lower price. Market
segments worth targeting initially would
be the majority of south-east Asian
communities in Australia and to a lesser
extent older people in Brisbane. These
market segments are already familiar
with custard apples so less promotion is
required.

To move into the ‘average consumer’
market segment would require more
effon, especially in southern cites. It
may be possible to educate these potential
consumers that some blemisb is ‘okay’.
Tastings should be an imtegral part of this
promotion.

The market for processed custard apple
products could be significant. As well as
providing a return for previously
unmarketable Fruit, it also increases the
availability of custard apple. Have you
ever tried custard apple ice-cream? This
and many other custard apple products
will hit the shelves if current research and
development in NSW is successful.

Export markets

The export of custard apples has been
sporadic but significant. In most cases,

Demand

mbroduction’ grewth | maturlty
Time phase

docline

only top quality fruit is required.
Table 2. Australlan exports of
custard apples for 1989

Country Tonnaes*
Singapore 17.12
Hong Kong 12.64
UAE 748
Kuwalt 613
Philippines 0.68
Malaysia 0.43
Saudi Arabia 0.29
Bahrain 1.84
Miscellanaous 1.30
TOTAL 46.71 tonnes

* These are approximate tonnages compiled
from figures supplied by the Victordan, New
South Wales and Queensiand Deparimants of
Agriculture.
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Figure 1. Custard apple price and throughput at the Brisbane wholesale

market.

Table 1. Market awareness of custard apples

Knowledge of Brisbane Sydney Mebourns
custard apples Yo Y Y%
Heard of custard apples 99 a2 68
Tasted custard apples 93 47 43
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Figure 2. Product life cycle.

Experiences so far indicate the south-east
Asian markets offer small scale potential,
probably no more than 100 to 150 t.year.
Nevertheless these markets can be
worthwhile with more development,

The Japanese market, while currently
inaccessible due to quarantine barriers, is
considered a very high priced market.
Development of disinfestation procedures
is necessary to gain access.

Small consignments bave been sent to
Vancouver in past years, While retumns
were worthwhile, the long-term future of
this market is in doubt. This is due to the
closer trading ties being formed with the
USA which introduce quarantine barriers
for fruit from Australia.

A breakdown of the expons for 1989 is
sbown in table 2. A thorough study of
potential markets, ncluding the European
market, is warranted.

The adoption of market strategies will
go a long way towards organising the
industry. In the long run, however, many
of the cultural practices used to grow this
crop need to be reviewed. The objective
is to maximise the production of top
quality fruit at low cost and little
difficulty. This includes transport and
storage technology becoming a top
priority. Growing systems also need to be
revised.

Instant successes don’t just happen in
the horticultzral world. There are good
reasons why crops fail to develop into
large industries. Custard appies have a
long way to go, but already the seeds for
SUCCeSs are growing.
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Where wheat is made

@G. Scott, Queensland Wheat Research Institute

Plate 1. Ruth Dili-Mackay, pathologist, prepares a bariey plant for

cross-breeding

Many people think of Toowoomba as a
city of gardens, a cool comfortable haven
for retirement after a hard life on the hot
dry land. Such it is, butitis alsoa
considerable centre for education and
agricultural research.

Sitting atop the Great Dividing Range,
130 kam west of Brisbane, it services both
the Lockyer Valley and the rich
agricultural Darling Downs to the west.
Because of its location it is well suited to
accommodate the Queensland Wheat
Research Institute (QWRI).

(JWRI is the centre for research about
wheat and the probiems about wheat
srowing in Queensland. It was started by

id is still largely funded by the Wheat

zsearch Commitiee for Queensiand,

presenting the wheat growers

emselves. Other sources of funding are

e Australian Wheat Research Council,

¢ Barley Research Commiitiee for

ueensiand, the Australian Barley
esearch Council and the National Soil

Onservation Program,

High on the list of priorities at QWR1 is
the development of new wheat varieties
suited for the subtropical climates of
Queensland and northermn New South
Wales. Variety names such as Oxley,
Cook, Banks, Flinders, Hartog, Torres,
Bass, King, Vasco and Diaz are familiar
to anyone involved with agriculture; all
of these, plus 1989 releases, Janz and
Perouse, were developed by the wheat
breeding team at QWRI.

The need for new varieties arises
because diseases and other growth
problems are constantly changing.
Varieties are bred to resist these problems
and maintain the value of the wheat
industry. Farmers are always eager fo
have higher yielding varieties that will
belp in their bartle against rising costs.

These and many other issues are
studied by 22 scientists supported by
skilled technical and Feld staff.

Besides variety improvement, areas of
study include pathology, microbiclogy,
soil fertility management, crop nutrition,
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weeds, water and erosion control and
grain quality assessment. These activities
are well supported by an excellent
analytical Yaboratory. Although still
called the Wheat Research Institute, quite
alot of work concerns barley, the other
major winfer crop in Queensland. Barley
guality and pathology are especially
important areas of research, and this work
is done in close collaboration with the
barley breeders at Hermitage Research
Staton, Warwick. In addition, much of
the work on weeds, soil ferility and
erosion benefits other crops.

Because many problems in agriculture
are complex, cooperation between
scientists is the key to success in sclving
them. Producing a new wheat variety, for
example, requires cooperation between
breeders (geneticists), cereal chemists and
plant pathologists.

Also, recommendations for solving one
problem may conflict with those for
dealing with another. For example,
fungal infections on leaves can be
controlled by buming off, but if the
stubble cover is removed, its value in
controlling soil erosion is lost.
Conservation tillage procedures enhance
waler retention and erosion control, but
create problems in weed control.

Sojl fertility restoration

The heavy black earths of the Darling
Downs have been used continually by
farmers for up to a century now. The rich
soil once produced grain with 15%
protein — now they can only give 11 to
12%. The nitrogen and other elements
essential to produce top quality grain are
no longer abundant in the overworked
soil.

A soil fertility restoration program has
been minming at Warra, west of Dalby, for
four years. Pasture leys, legume crop
mtations and fertiliser trails are all giving
results and recommendations that are
relayed to farmers at popular fieid days.

Conservation tillage

Water is the scarcest nutrient in
Australian farming soils. Various
conservation tillage practices have shown
to have imponant effects in storing soil
water and recycling nutrients in the soil.
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Other pests

Bean Ny (Ophiomyia phaseoli} is usually
a minor pest of mung beans. It is rarely
seen in spring planted crops inland, hut
can appear in summer plaoted crops
where successive plantings of susceptible
crops have allowed large populations to
build up in an area. Female bean flies lay
very small eggs into the upper side of the
leaf. The oviposition sites are marked by
small, light-coloured punctures. A severe
attack on young plants may cause them to
wilt and die. After hatching, larvae tunnel
down into the stem and, on older plants,
the surface of the stem may split open
near ground level. Yield and vigour of the
plant is reduced and affected plants are
susceptible to lodging (falling over) and
mecbanical damage, exaggerated by
wind. This is rare and damage is usually
restricted to scarring. Although this has
been a minor pest in inland areas, it has
been found to be a major pest overseas
and may need to be controlled if mung
beans are grown in the coastal areas of
Queensiand.

Bean blossom thrips (Megalurothrips
wsitatis) and jassids (Austroasca
viridigrisea) atlack seedlings. Both canse
white stippling of the leaves. Thrips rasp
the leaf surface and lap tbe exuding plant
sap while jassids (or leafhoppers) pierce
and suck sap. As seedlings grow, they
become less susceptable to attack. Thrips
also feed within flowers and can cause
severe twisting of the pods and scarring
of the pod surface. Such damage is of no
€CONOMic concem.

The larvae of soybean moth
(Stomopteryx simplexella plate 6}, roll
leaves to formn a shelter from within

Table 1. Chemicals recommended.

which they feed on the leaf surfaces.
Although this reduces the photosynthetic
area of the plant, it is rare for populations
to build up to levels that significanfly
affect plant growth,

Larvae of the soybean looper
(Diachrysia orichalcea, plate 7) and
cluster caterpillar (Spodoptera litura,
plate 8) are occasionally found on foliage
bat it is unusual for populations to
become large enough to cause economic
damage,

A pumber of species of small bugs may
be found in mung bean crops, the most
common being Rutherglen bug (Mysiws
vinitor), green mirid (Creontiades sp.,
plate & and apple dimpling bug
{Campylomma livida.). The Rutherglen
bug is a plant feeder but the others may
be both plant feeders and predators of
other pests. A research program is
presently being conducted at Biloela
Research Station to investigate the
relationship between these bugs. The
damsel bug (Tropiconabis nigrolineatus)
and the bigeyed bug (Geocoris lubra) are
both predatory on small insects and
should be regarded as beneficial.,

Ladybirds (Micraspis frenata),
commonly called the stiped Iadybird, can
occur in large numbers are are usyally
seen feeding at the nectartes, They are
predators of other insects such as aphids
and do not canse damage to crops.

Control

Heliothis is a major pest of several feld
crops m Queensland and an insecticide
strategy, designed to slow the
development of insecticide registance in

Past

Chemical control

hellothis endosulfan, methomyl, thiodicarb, deftamethrin and synthetic
pyrethroids, in accordance with the pyrethroid strategy. (Growers
are referred to QDPI tarm note Summer crop insecticide
management sirategy EN 8904002)

baan podborar methomyl

soybean looper endosulfan, deltamethrin

pod sucking bug endosulfan

brown bean bug endosulfan

redbanded shield bug endosuffan

grean vegetable bug endosulfan

thrips dimethoate

308

heliothis populations, needs to be
observed when control is being
considered,

Crop monltoring

Sampling methods and economic injun
levels have not been determined for mu
beans. The following procedures, used
navy beans and soybeans, can be used
a guide.

Mung bean crops should be inspecie:
weekly while in vegetative growth and
twice weekly from flowering to
completion of pod fill, so that informed
judgement of whetber to spray or not can
be reached.

Vagetative stage

Seedlings should be inspected for
heliothis or thrips damage to terminals, If
most plants show leaf distortion from
thrips damage and early crop growth is
slow due to cool conditions, a spray will
boost early growth. If more than 25% of
terminals show heliothis damage, an
insecticide should be applied.

Flowering and pod-fill stages

During the flowering and pod-fill stages,
5 m lengths of row at six locattons,
widely spaced throughout the crop,
should be examined. Insecticide
application should be made if heliothis
mimbers average more than 2/m, or bean
pod borer larvae average more than 3/m.

Sapsucking bugs can be samipled by
shaking plants onto a white sheet, such as
an opened up fertiliser bag. Examine 5 m
lengths of row at six widely spaced
locations throughout the crop, at least
twice weekly from early flowering until
the completion of pod-fll. Many species
of bugs move to the top of the canopy and
bask in the sunlight between 7 and 9 a.m.
and are more easily seen and dislodged at
that time. If bug numbers average 1/5 m
of row, spraying is warranted.
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Research for Queensland’s

‘wet belt’

W. Mellor, Technical Services, South Johnstone Research Station

The South Johnstone Research Station
(SJRS) near Innisfail is one of Australia’s
few agricultural research centres in a
humid, tropical, lowland environment.
The station’s research is directly
applicable to somne 800 000 ha of coastal
lowlands between Bambarco and Cape
Tribulation (15-19°S). Indirectly, the
work ig applicable to other wamm, humid
areas of Queensland, the Northem
Territory and tropical countries overseas.

The station services Queensiand’s ‘wet
belt’, areas with average annual rainfalls
from 1500 to 4000 mm, falling mosdy
between December and May. However,
for significant periods between August
and January, plants are stressed by too
little water and so high-value crops are
ofien irrigated. Temperatures seldom
drop to frost level, but cold stress can still
sometimes affect sensitive crops and
pastures.

South Johnstone's research history goes
back to 1917, when it was established for
sugar cane experimentation. However,
the nonhem headquarters for such work
was moved to Meringa near Cairms in
1934, and over the succeeding decades
sugar research at South Johnostone
dwindled. No cane has been grown here
since the 19350s. Since 1933, firstly as the
Bureau of Tropical Agriculture, then the
Tropical Agricuiture Research Station
(1962 to 1969) and now as the STRS,
many plants have been introduced and
grown, including fruits, oil, root,
medicinal, beverage, grain and fibre
crops, as well as thousands of pashure
plants.

Headquarters and major facilities for
the 17 full-time staff are on a 49 ha site
hordering the South Johnstone River, and
two there are sub-stations. One of 267 ha
is at Utchee Creek where much of the
world famous grazing trial work of the
past four decades has been conducted.
The other is smaller (11 ha}, on naturally
infertile and poorly drained soil near

Silkwood and used only for small plot
work.

Research associated with fattening beef
cattle on tropical pastures has been a
consistent major activity at South
Johnstone for over 50 years. This reflects
an appreciation of the potential
productivity (recently estimated at up to
400 000 head annual wmoff) of the
climatically favoured and strategically
simated beef industry of this region. The
present research program is giving
emphasis to the integration of all
available information on climate, soils,
plants and animals to develop more
proefitable and stable farm production
systems. Special prionty areas include
research into more precise fertiliser
programs, pasture systems that require
lower management requirements and
better pasture species for poorly drained
land.

Horticultural research has expanded
significant over recent years, This growth
is partly due to development of the
$100 m banana industry (1989) and partly
in an attempt to provide further
diversification options for the
periodically embattled sugar cane
industry. Work on bananas includes
improving production methods,
evaluating imported varieties for
agronomic suitability and resistance to
sowe serious diseases (e.g. Black
Sigatoka, Panama Disease Race 4),
screening new fungicides for controlling
leafspot, developing integrated pest
management programs (e.g. for scab
moth, weevil borer and spider mites) and
researching maturity bronzing, a fruit
disorder.

Exotic tropical fiuits are becoming
important with increasing numbers of
producers in the area, and variety
evaluation trials on three of the most
promising ones (rambutan, durian and
longan) have been established.
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Plantation beverage crops are also
researcbed. Tea has been grown on the
station since 1936, and recent expansions
in the commercial industry (both near the
coast and on the nearby Atherton
Tableland) have led to renewed interest in
clonal selection. Coffee cultivars Arabica
and Robusta are being evaluated for
suitability for mechanical harvesting,

Soil erosion is a major concern on the
sloping cultivation land in this high
rainfall area. Research on local cane
fatms has proven that changing to
minimum or zero till farming systems
which involve green cane harvesting can
dramatically reduce soil erosion, A soil
conservation advisory service operates
from the station.

Land resource assessment of 600 000
ha of the wet tropical coast is based at
SJRS. This assessment involves
describing and mapping ali the different
soil — land form types, using air
photographs and field survey information.
Thig phase is being carried out in
collaboration with the CSIRO Division of
Soils. It alzo involves determining the
suitability classification of each map unit
for all appropriate land uses. Some 25
land uses encompassing arable crops,
borticultural tree crops and grazing have
been classified.

South Johnstone’s environment is
somewhat unique in Australia. Because
of the quality and sometimes pioneering
nature of their research, officers based
here have often achieved international
recognition with agricultural research and
teaching institutions. Our specialists are
often called upon for consultancy aod
training at home and abroad — a
significant feature of the stations’

activity.
Ordering QDPI
Handling charges, including postage
Australia Overseas

surface {3) surface ($)
0-100 g 1.50 3.00
100-250 g 250 4.00
250-500 g 4,00 6.00
500g-2kg  7.50 16.00
2-5kg 9.00 25.00
5-10 kg 10.00 40.00
10-20 15.00 70.00

309










be available for planting by farmers in
1691.

Barley agronomy

Other aspects of the barley research
programme include studies on planting
much earlier than the traditional sowing
time and investigations into the effect of
climate and soil variability on the
development of particular varieties. The
programme is also studying growth
patiems of barley varieties to prepare
computer model predictions. These
mnodels will help growers select varieties
and management practices.

Soybean breeding

Soybean breeding began at Hermitage in
1970 and the early work resulted in the
release of locally-adapted high yielding
American varieties. Subsequently eight
new varieties have been released from
Hermitage: Collee, Flegler, Canopolis,
Nessen, Dragon, Centaur, Triton and
Manark. The initial aim was to produce
well-adapted, high yielding varieties with
goed beight and resistance to lodging,
shattering and leaf diseases. With the
advent of phytophthora root rot in 1980,
emphasis is now placed on producing
varieties which are immuoe or resistant to
this disease and results to date indicate a
steady advance in yield increase as well
as improvements in resigtance to
phytophthora, shattering and Jodging,

Sunfiower breeding

The development of a Queensland
sunflower oilseed industry led to the
establishment of a breeding programme
al Hermitage in 1970, based mostly on
high ¢il content Russian introductions.
Since then germplasm has been
introduced from South Africa, Argentina,
BEurope and America. The breeding
programme has released germplasm
resistant to present races of rust, with
improved resistance to blight, and lines
which are 10% higher in Iimoleic acid
content and suitable for polyunsaturated
oil and margarine.

Navybean breeding

Navybean breeding began in 1982 with
final yield assessment of lines developed
in the 1970s and the assembly of a
germplasm collection which now totals

2

over 2000 entries. The systematic
evaluation of this collection has provided
material for both culinary and navybean
trials, and parents for crosses to develop
lines with improved yield, height and
disease resistance.

New crops

The experimental programme bas always
included introductory trials and varietal
screening of potential new crops for the
region. Recent introductions tested at
Hemmitage include chickpea, sesame,
guar, lupin, pigeonpea, fenugreek and
amaranthus. Hermitage played a major
role in assessing the potential of chickpea
on the Darling Downs and its subsequent
development as a significant commercial
crop in the region.

Weed conirof

The weed control research programme
conducted from Hermitage aims to
minimise losses in cropping systems in
the region. Major contributions include
detailed investigations on the use of
residual herbicides in conservation
cropping systems and evaluation of
berbicides for use in minor crops and for
limited weed problems.

Pasiure research

The station has participated in varietal
assessment programmes for grasges and
pasture legumes which provide
information to help farmers select pasture
mixtures. Since the early 1970s,
Hermitage has conducted a major
evaluation of annual medics as g winter
grazing legume and a source of soil
nitrogen, highlighting tbe value of

le gume-based pasture in cropping
rotation,

Animal studies

The Hermitage research programme has
always included an animal studies
component. During the 1970s, the use of
economic criteria for the selection of pig
herd replacements was demonstrated,
resulting in wide acceptance hy the local
industry, and a valuable store of dala was
compiled on the use of forage crops and
supplements in feedlotting of cattde and
sheep. More recently animal research has
focussed on increasing prime lamh
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Weather recording

A weather station has op
continuously at Hermita,
well as supplying daily r
Burean of Meteorology :
statewide recording netw
data is useful to station p
is a major factor affectin
Computers have preatly

accelerated the collection
analysis of experimental

Other aclivities

An experimentral solar ¢
beat-storage bank has de
potential use for cheapet
heating.
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Extenslion and Industry liaison

Regular meetings of the Industry
Consulative Committee, made up of
senior research staff and representatives
from the major primary industries in the
region, ensures that the research
programme remains relevant to industry
needs.

Extengion activities include field days,
collaboration on varietal planting
recommendations, talks to growers, show
exhibits and a range of presentations on
radio, television, and in rural press and
scientific joumnals.

School groups visit the station to leam
about agricultural research. Hermitage
also helps train college and university
students in plant breeding and testing.

Regular seminars at Hermitage feature
speakers from station staff, as well as
visiting Australian and overseas scientists.
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