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It will be noted from this report that the relative importance of
the various programmes is changing as the Queensland dairying
industry continues to become market milk oriented.

1980-81 1979-80
Samples Tests Samples Tests

Bacteriological 17 611 54 491 16 376 46 932

Chemical 22 840 56 357 18 871 51 893

Because of the significance given to quality evaluation, key
personnel within the Branch participate in the development of
Australian standards; lecture to dairy factory operatives and to
Maternal and Child Health sisters; and serve on an increasing number
of committees.

Research findings are transmitted to peers by research
publications, presentation of papers at scientific gatherings and to a
lesser extent by informal discussions and meetings. Emphasis is being
given to the methods of dissgminating research findings to industry
and commercial bodies.

Staff are hosting an increasing number of visits by student groups
from secondary and tertiary educational establishments. Three
secondary school students have participated in work experience
programmes at the Otto Madsen Dairy Research Laboratory.

It is expected that the liquid milk quality services computerized
system will be operating later in 1981. All design stages are complete
and documentation is almost complete. Of the 11 main programmes
and 12 subsidiary programmes required in the system, seven main and
all 12 subsidiary ones have been written and tested with multiple sets
of typical input. A printer to handle pre-printed stationery has been
ordered for attachment to the existing terminal in June 1981.

Dairy product evaluation

Raw milk
1980-81 1979-80

Bacteriological analyses
Farm-to-factory tankers
Total count—no. of samples 1542 1582
% less than 150 000/mL 92.5 93.5
Factory-to-factory tankers
Total count—no. of samples 1780 1747
% less than 150 000/mL 82.5 79.0
Chemical analyses
All tankers
No. of samples 3413 3 450
Fat—% unsatisfactory 0.3 *
Solids-not-fat—% unsatisfactory 8.1 7.2
Freezing point—% unsatisfactory 10.1 6.7

—% > 1% added water 5.1 3.4

*Not reported

Bacteriological results reflect the success of the Divisional
programme aimed at reducing bacterial counts at all stages of raw
milk handling. Compositional problems still occur particularly on the
Atherton Tableland.

Total bacterial counts were determined on 29 samples of
individual farm milks. These examinations were for penalty purposes
and were carried out on behalf of and by arrangement with Metro-
politan Milk Producers’ Association.

Pasteurized milks and creams

Approximately 100 samples of cream and flavoured products
were of interstate origin. The remainder were of Queensland manu-
facture. Generally, quality of pasteurized products was satisfactory.
Instances of inefficient pasteurization, post-pasteurization contam-
ination (coliforms) and compositional irregularities occur as listed
hereunder.

All products—Phosphatase test

No. of samples 8 614
— Fail 0.33 (29 samples)
Coliform test—no. of samples 8410
—% Fail 17.2
‘Whole milks—Freezing point
No. of samples 3 236
—% unsatisfactory 13.5
-y > 1% added water 6.4

Skim-milks—Composition

No. of samples 553

—0% Substandard solids-not-fat 7.7

—% Substandard fat 11.2
Creams—Composition

No. of samples 1416

—% Substandard fat 2.4

Some of the positive phosphatase results can be explained by
reactivation of the phosphatase enzyme (caused by high pasteurized
temperatures and resultant elevated temperatures of storage). Many
milks from the Atherton Tableland continue to give abnormal
freezing points which seem to reflect the dietary intake of the animals
in the region and the climatic conditions, as most of the solids-not-fat
results for these milks were normal.

The Moseley Test, introduced in May 1980, has been used on all
products, whereas the previous keeping quality test could be applied
only to white milks. Initially, many products from a number of
processing plants had high failure rates. As the year progressed,
results improved and only a few plants now produce products which
do not pass the standard.

Butter

With the closure of the Oakey and Dalby butter factories during
the year, Warwick and Toowoomba are the only two butter factories
remaining on the Darling Downs. Though a total of 1 030 samples of
butters was analysed, 395 were from interstate and, for the first time,
include samples of interstate pat butters. Incidence of over-moisture
Victorian butters is 4.3% as compared with 13.1% last year. Copper
determinations are now being carried out using atomic absorption
spectroscopy and the ease of this determination has greatly increased
the rate of sample throughput. Copper levels in butter have improved
with only six samples having > 0.07 p.p.m., compared to 85 the
previous year.

Yoghurt and other cultured products

Yeasts and moulds contamination continued to cause intermittent
quality problems in all cultured products during the year. Frequent
compositional irregularities include substandard fats for yoghurts,
and high moisture contents in the other cultured products.

Dried milk products.

Only three milk powders were tested for chemical composition
but 54 were examined bacteriologically. All samples were free of
Salmonella. Twenty-five casein samples were analysed from one
factory. Salmonella gaminara was detected in one sample. NATA
certificates were issued for most of the samples.

Junex and Meletone.

NATA certificates were issued for 112 samples of Junex and
Meletone. All conformed to the required standards.

Cheese.

During the year, no cheese was tested for export and two
factories, Mt. Tyson and Pittsworth closed, reflecting the trend within
the Queensiand industry from manufactured dairy products towards
market milk. It is noteworthy that a new ultrafiltration plant was
commissioned at Booval mid 1981. Many analyses (67) have been
performed to assist that factory standardize composition of Feta
cheese manufacture from retentate produced in the U.F. plant.

The testing of imported cheese ceased during the year.

Starter cultures

Starter cultures were distributed to industry and individuals. It is
noteworthy that an increasing number of people are making various
fermented products within the home.

Trials with cheese and yoghurt starters showed no appreciable
loss of viability or activity if pilot cultures are frozen in reconstituted
skim-milk for up to 12 weeks.

Stable phage-resistant cultures of E§ were obtained by growing
the culture in the presence of E8 phage. This whey-adapted starter
culture shows activity suitable for practical cheese-making.

Residues monitoring

Antibiotics. Of 4 226 samples submitted for inhibitory substance
analysis, 23 (0.54%) contained penicillin and two (0.05%) contained
inhibitory substances other than penicillin.

lodine. A total of 4 314 samples of pasteurized milk, skim-milks
and raw milks was tested for level of residual iodine. There has been a
continued maintenance of the high quality obtained in the previous
year with regard to jodophor residues in these liquid milk products.
More than 98% of all samples tested throughout the State had residual
iodine levels less than 500 ug per L.
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A total of 336 raw and pasteurized milk samples was analysed to
pinpoint known organochloride residue problems in several districts,
where vegetable scraps have been fed to dairy cattle. Other pesticide
residue problems in milks relate to control of cane beetle in sugar-cane
areas.

Service work for other Branches

This Branch continued to provide laboratory support for the
Dairy Cattle Husbandry Branch. Two trials were finished: Trial
DH156 (efficiency of maize grain concentrate feeding) and Trial
DH190 which required supplementary analyses only. Analytical work
for two new trials, DH155 (efficiency of nitrogen fertilizer use on a
tropical green pasture) and DH178 (phosphorus supplementation of
lactating cows) began during the year.

As part of the brucellosis eradication campaign the staff at the
Malanda laboratory carried out quarterly analyses on all dairy herds
in the northern region. Two herds were found to be positive in the last
round of testing.

Bacteriological analyses have been carried out on pasteurized
milks, waters and on ingredients used at a food processing plant
manufacturing dairy based dip.

Milko-Scan standards have been regularly prepared for staff of
the Dairy Cattle Husbandry Herd Recording Section at Wacol.
Freezing point standards prepared at O.M.D.R.L. have been
distributed to regional laboratories and to the dairy factories through-
out the state. Thermometers were checked and standardized at
O.M.D.R.L. on behalf of Dairy Field Services Branch.

Service work for other organizations

During the year, a number of projects was undertaken for
external organizations which involved assistance in either evaporation
or spray drying or both.

These projects included the following:

* Approximately 20 kg of a blood powder were produced for
C.S.I.R.O. (Meat Research). This powder was required for a
C.S.1.R.O. programme to help eradicate screw fly from New
Guinea.

e A trial was carried out for C.S.I1.R.O. (Meat Research) on the
Centritherm to concentrate a liquid meat solution made from
meat waste.

e Six trials were undertaken for a dairy co-operative to produce a
modified baker’s powder. For these trials, skim-milk and ultra-
filtration permeate were blended. The resultant powders had the
following solids composition: 100% skim-milk solids; 50%-50%
skim-permeate solids; and 75%-25% skim-permeate solids. The
physical properties of the powders were good and there were no
processing problems. A larger batch of the 50-50 blend was
produced for test baking.

e A project was undertaken during the second half of the year to
produce a pharmaceutical powder for use in a peptic ulcer cure.
The project involved drying 900 L of a prepared bismuth citrate
complex to produce 336 kg of the powder.

e Work was undertaken for Queensland Farmers’ Co-operative to use
permeate from their ultrafiltration process in the formulation of
a cattle feed block.

The permeate stream is a dilute solution of lactose and mineral
salts and could be a disposal problem. Permeate was concentrated to
70% total solids by a combination of reverse osmosis and vacuum
evaporation. This concentrate then crystallises to form a solid block.
However, at this solids level, process control is difficult. Additives
were added to lower solids level to harden the block and molasses was
added to improve palatability. It was found that the block would not
harden satisfactorily at the lower solids levels and this option for
permeate utilization seems less attractive than it had previously.

Goat milk

More than 130 raw goat milk samples involving over 1 149
bacteriological tests from various areas of the state were tested.
Quality of these ranged over the whole spectrum from very good to
very poor quality depending on the source and the distribution system.

Overall, 147 goat milk samples were tested for chemical
composition throughout the year.

Margarine

Only 24 margarines (produced by two Queensland factories) were
analysed during the year. Most were of high bateriological quality and
conformed to chemical standards including the requirement for cis-
cis-methylene interrupted polyunsaturated fatty acids.

e

Dairy produce graders inspecting experimental cheese.

Research

Contacts with the manufacturing sector of the dairying industry
are becoming closer and a considerable portion of technologists’ work
is a result of local industry queries, requests or problems. The
remainder of the research within the Branch is funded in part by the
Dairying Research Committee (DRC) though one project is supported
by the Poultry Research Advisory Committee (P.R.A.C.).

Two long standing DRC sponsored projects, cheese ripening
enzymology and studies on enzymes in milk, were finished. However,
much of the work still in progress on these projects was incorporated
into new DRC projects. Full reports of the work carried out in the
above projects have been prepared and submitted to the Dairying
Research Committee.

Milk enzymes

Lipolytic enzymes in the dairy industry. These enzymes are
important in the dairy industry because of their ability to cause rancid
off-flavours and to affect the physical stability of some products.

The most important lipolytic enzymes are those produced by
psychrotrophic bacteria, contaminants of raw milk and cream. These
do not usually affect these products but can cause problems in the
manufactured products such as butter and cheese. It has been found
that the lipases produced by Pseudomonas fluorescens selectively
release the unpleasantly-flavoured, short-chain acids, especially
butyric acid, from milk-fat. This means that in butter a strong off-
flavour can be produced by very low levels of contaminating enzyme.
Furthermore, such low levels cannot be measured by conventional
methods.

More than 100 psychrotrophs which produced lipases or phos-
pholipases were isolated and identified to genus level or further.
Fluorescent pseudomonads were the most common with
Pseudomonas fluorescens as the dominant species. Non-fluorescent
pseudomonads were next most common, followed by Flavobacterium
and Serratia. Less common were Alcaligines, Enterobacter,
Aeromonas, Bacillus, Streptococcus and Acinetobacter. All isolates
were forwarded to O.M.D.R.L. for enzyme property studies.

To assess the storage potential of a butter, a procedure has been
worked out in which the butter is incubated at an elevated temperature
(up to 40°C) for a few days to produce lipolysis which would normally
occur over months at low temperature. By combining this method
with the sensitive gas chromatographic analysis of the free fatty acids
it is now possible to assess the potential storage stability of a butter
with respect to lipolysis.

Another sensitive method currently being investigated for detect-
ing free fatty acids in dairy products includes the use of high-pressure
liquid chromatography (H.P.L.C.) of p-bromophenacyl esters of
fatty acids. Also, the possible use of new thio esters as lipase
substrates has been examined.
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The phospholipases produced by Ps. fluorescens have been
studied in some detail. These are important in milk because they can
degrade phospholipids in the milk-fat globule membrane and
destabilize the cream emulsion. Ps. fluorescens was shown to produce
several phospholipases (A;, C, lysophospholipase). These results
indjcate that this organism secretes a range of lipolytic enzymes which
in combination can degrade the fat fraction of milk.

Psychrotrophic spoilage in milk

A detailed 3-month bacteriological survey of proteolytic
psychrotrophs in raw milk from four regional factories has shown
that dominant species of bacteria occur frequently. Dominant
psychrotrophic species are those that (a) account for greater than 75%
of the total proteolytic count, (b) are present in numbers greater than
10° ¢c.f.u./mL, and (c) produce a heat-stable protease.

Species of this type were isolated from 22 of 67 raw tanker milk
samples. Twenty were identified as Pseudomonas fluorescens; the
remainder were Ps. alcaligenes and Serratia liguefaciens. This survey
is currently in progress for a further 12 months during which raw milk
from the same regional factories will be monitored for possible
changes in the type species of the dominant psychrotrophic,
proteolytic microflora.

During the 3-month survey, 306 proteolytic colonies were isolated
on brainheart infusion agar, 267 of which were psychrotrophs: 84%
of isolates were Gram negative; fewer than 4% were thermoduric.

Several extracellular proteases isolated from the above survey are
being examined for their physicochemical properties and ability to
hydrolyse milk proteins. Work on the protease from the strain Ps.
fluorescens K8 has shown the enzyme to be stable to pasteurization
and UHT heat treatments, to possess a non-globular configuration
and a monomeric molecular size of 35000 + 3 000. Substrate
specificities show the enzyme to have a preference for tryptophan and
arginine p-nitro phenyl esters and polypeptides of molecular size
greater than 2 000. The molecule also contains tightly bound Zn?+
and Ca?* ions.

Antisera raised against the enzyme from the K8 isolate have been
used in a cross-over immunoelectrophoresis technique developed to
test for bacterial antigens in whole milk. In an attempt to improve the
sensitivity of this test, a new approach utilizing the principle of the
enzyme linked immunosorbent assay (ELISA) test has been recently
adopted.

Preliminary work with commercially prepared conjugated sera
has shown that highly titred antisera can be raised in rabbits. Initial
problems with unstable antisera have been overcome and three
different methods for the laboratory reduction of conjugated antisera
are being tested.

Storage of milk supplies at refrigerator temperatures has resulted
in psychrotrophic organisms being responsible for most milk spoilage.
Current methods of detecting these organisms are very tedious,
therefore a rapid, reliable and sensitive analytical technique is being
developed for the detection of psychrotrophic spoilage in milk and
milk products.

Proteolytic enzymes from milk leucocytes

The significance of proteases originating from milk leucocytes in
causing breakdown of milk proteins and stability problems in certain
dairy products is being studied.

Initial investigations involved an examination of methods for
extracting the enzymes from the leucocytes and for determining their
proteolytic activity.

Polymorphonuclear (PMN) leucocytes have been successfully
ruptured by ultrasonication and separated into ‘soluble’ and
‘insoluble’ fractions by low speed centrifugation. The ‘insoluble’
fraction which consisted of cell wall debris and cell nuclei contained
approximately 28% of the total proteolytic activity of the sonicated
extract. The ‘soluble’ fraction comsisted of granular and cytosol
material and contained approximately 47% and 25% of the total
caseolytic activity respectively. The granular fraction, which'con-
tained the highest proportion of proteolytic activity, could be
pelletized by high speed centrifugation.

Several properties of the bovine blood PMN leucocyte granule
proteases were activated by treatment of the granules with Triton
X-100. However, Triton X-100 and sonication did not solubilize the
proteases present in these granules.

The heat stability of a crude PMN leucocyte granule protease
extract was determined. Exposure of the extract to 60°C for 30 min
caused a 60 to 70% loss in proteolytic activity.

Leucocyte granule proteases had a pH optimum of 8 towards
casein while two pH optima were found at pH 3.5 and 8 when
haemoglobin was used as the substrate.

PMN leucocyte granule protease preparations were shown by
SDS-PAG electrophoresis to cause extensive breakdown of oog—,
B— and K- caseins at pH 6.8.

Goat milk alkaline phosphatase

Goat milk was found to contain a lower level of the enzyme
alkaline phosphatase than cow’s milk. Values between one-tenth and
one-fifteenth of cow’s milk have been observed. As the extent of heat
inactivation of alkaline phosphatase is used as a measure of the
efficiency of pasteurization of milk, it was of importance to compare
the heat stability of the enzymes from the milk of both species.

The activity of phosphatase in goat milk was reduced to levels
where the milk would pass the test for pasteurization after shorter
heating times than cow’s milk. This was due mainly to the lower levels
of the enzyme in the goat milk before heating. It has not yet been
ascertained whether goat milk alkaline phosphatase is inherently less
heat stable than cow’s milk alkaline phosphatase.

Mastitis

A total of 617 sets of milk samples from individual cows has been
analysed for mastitis pathogen content. Coagulase-positive
staphylococci were in 32% of the samples and 17% contained
Streptococcus agalactiae. Statistical analysis of results has indicated
differentiation between the somatic cell count levels for samples with
haemolytic coagulase-positive staphylococci compared with those
containing non-haemolytic coagulase-positive staphylococci. Also,
lower average NAGase readings and somatic cell counts occur in
samples with no bacterial growth in contrast to those containing
coagulase positive staphylococci, whether haemolytic or not.

Enzymatic studies on the detection of secretory disturbances in
the bovine mammary gland. Glucose levels in normal and mastitic
milk were examined by an enzymatic procedure. Lower levels of
glucose were found in mastitis milk and storage trials showed that this
was not due to breakdown by elevated leucocyte counts. The large
variability in glucose results between normal and infected quarters
indicated the test was unsuitable for development as a rapid diagnostic
procedure.

A pH indicator test was evaluated for on-farm use in mastitis
screening. The test was simple, rapid and inexpensive and could be
done on blotting paper impregnated with spots of bromothymol blue
indicator. A comparison with somatic cell counts, however, showed
the test lacked sensitivity, since 30% of results were false negative.
Farm trials to further assess the value of the pH test are currently in
progress.

Further aspects of the NAGase test have been examined in the last
12 months. These include its use in bulk milk testing for location of
problem farms and its use on composite samples from the milk meter.
The NAGase test was found to equal currently used procedures (for
example, somatic cell count) for mastitis diagnosis. A fully automated
NAGase procedure has been developed and it has been operating
under commercial conditions for nearly 2 years. A patent application
involving this new automatic method for mastitis diagnosis has been
lodged.

Milk-fat globule membrane

The aim of this project is to examine the effects of cow factors
and processing conditions on the composition of the milk-fat globule
membrane and to relate these effects to the flavour and stability of
dairy products.

Analysis of milk-fat globule membrane material from mastitic
milk has shown the composition of the membrane changes consider-
ably as a result of the infection. The stability of mastitic milk to
processing conditions is reduced as compared with normal milk.

Milk-fat globule membranes isolated from commercial products
(pasteurized cream-line milks and pasteurized creams) contain
complexed B-lactoglobulin incorporated at a level dependent on the
severity of the heat treatment received during processing.

Pasteurized homogenized milks contain a membrane consisting
of some original milk-fat globule membrane components with caseins
and whey proteins appearing to be the major constituents.

Detergent release studies have shown that components are
released from intact fat globules and isolated milk fat globule
membrane at different levels. This suggested an asymmetrical arrange-
ment of components within the membrane matrix and may lead to
those components largely responsible for the stability of the milk fat
globule membrane.

Milk quality investigations

The introduction of the Moseley Test as a routine test for
estimating the keeping quality of milk brought with it a number of
problems. Consequently, a series of experiments and trouble shooting
surveys were initiated at a range of factories to investigate reasons for
high and low Moseley counts. )

Samples of milk were stored for 7 days at 7°C so that Moseley
counts could be compared with taste panel grades on a five-point scale
and assessment by the State Grader on a 10-point scale. Chi-square
analysis indicated that the Moseley count was related to grades,
especially for milks without reduced fat.
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Experiments simulating a range of vendor vehicle conditions
demonstrated that storage of milk at 5°C, 10°C, 15°C and 20°C for §
hours before the 7 days’ incubation at 7°C had no effect on Moseley
counts.

During trials which followed total counts, psychrotroph counts
and grades of milks over 14 days, the total count growth curves were
S-shaped with psychrotrophs becoming the dominant flora after 3 to 5
days even if their initial levels were below 1 per mL.

Surveys have been conducted at a range of factories to investigate
reasons for low and high Moseley counts.

Microbial count investigations

Enumeration of coliforms, in particular injured coliforms, was
enhanced with resuscitation technique involving a combination of
desoxycholate agar and trypticase soy agar in a 2 : 1 ratio. When
0.1% peptone diluent was used, an increase of 149% occurred over
the standard desoxycholate agar method, and 73% of isolates from
both methods gave acid and gas in both. Without diluent, the increase
was 54%, with confirmed coliform isolates in 62% of resuscitated test
plates and 70% in standard plates.

Storage at 0°C for 4 hours did not affect test or standard
methods. Modification of the trypticase soy agar by the addition of
1% lactose and neutral red improved colony appearance, facilitating
differentiation. Replacement of desoxycholate agar or desoxycholate
lactose agar did not give enhanced numbers when compared
respectively with violet red bile agar or desoxycholate lactose agar
alone.

Cheese

Cottage cheese. The basis of the project ‘Use of B-galactosidase
in cheese manufacture’ was to increase the yield of curd by reducing
the set time with B-galactosidase. Following the failure of this enzyme
to reduce the set time, attempts were made to decrease the set time by
adding large doses of frozen starter concentrates. Six paired vat trials
were carried out utilising about 2 500 L of skim-milk. The following
results were obtained for various set time reductions—

Set Time Yield
(compared with control} (compared with control)
same -1.3%
— 8% +3%
—12% +1%
—18% +7%
—26% +6%

Although only a relatively small number of trials was carried out,
there appears to be a trend towards increased yields of about 5%,
when the set time is significantly reduced.

Due to the high cost of the frozen starter, this technique can be
considered only a research tool and not a commercially viable process.

Twelve, 200-L vats of cottage cheese were produced to verify
results of laboratory scale trials designed to eliminate curd shattering
in cottage cheese. Laboratory-scale trials had shown that sodium
citrate, alone and in combination with sodium caseinate, significantly
reduced the amount of curd shattering in cottage cheese. These pilot
plant trials were designed to confirm the above results on a larger scale
manufacture and to measure the effect on yield.

Four, two-vat trials were carried out comparing a control and
citrate addition vat. Sodium citrate was added at the rate of 212 g per
200 L of skim. The yield of curd from the citrate milk was slightly,
though probably not significantly, higher than the control yield. The
mean yield improvement was + 2.3%.

Another two, two-vat comparison trials were carried out to
measure the effect of the combined addition of citrate and caseinate.
The yield of curd increased proportionally with the increase in casein
content of the fortified milk.

Cheedam cheese. Trials have taken place with Cheedam cheese
during the year.

Cheedam cheese to date has been made using Streptococcus
thermophilus almost exclusively as the starter organism. This has
resulted in slow flavour development and low levels of flavour
development. The addition of other starter organisms in the cheese vat
have shown improvements in the rate of flavour development.

It is noteworthy that a Queensland cheese factory has begun
production of this cheese variety.

Accelerated cheese ripening

The development of methods for accelerating the ripening of
cheese will enable the cheese industry to reduce its consumption of
energy by shortening the cool storage period. A world-wide upsurge of
interest in accelerating flavour development in cheese had led to the
formation of a special group within the International Dairy
Federation to investigate this area. The Branch has a representative on
this international committee.

Two techniques, use of mutant starter and manipulation of the
cheese maturing temperature, have currently been used to accelerate
the ripening rate of Cheddar cheese.

When the mutant starter was produced commercially as a con-
centrate for addition to cheesemilk, it was found to contain a mixture
of mutant and revertant cells. Experiments demonstrated that
reversion occurs within 20 subcultures in broth containing lactose, but
not in broth containing glucose.

Differential starter counts on experimental cheeses containing
mixtures of lac™ mutant starter and normal starter strains were
carried out using high titre specific bacteriophages. These were
successfully grown by inoculating bacteriophage plaques into M17 +
lactose broths in which the specific starter had been grown for 2%2h.
The supernatants from these broths were frozen and titres remained
high for 6 to 12 months. A modified M16-bromo cresol purple
arginine agar containing glucose was also substituted for M17 agar.
Mutant colonies were white on this media and normal colonies yellow.

.

Edu:pment designed to manufacture cottage cheese on a laboratory scé/e so that the curd shattering problem can be sol\;éd.
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Both the addition of this mutant and storage of cheese at 20°C
for 1 month independently accelerated the ripening rate of Cheddar
cheese as assessed by taste panel scores and measurement of the
products of proteolysis and volatile sulphur compounds.

Of the chemical determinations examined as ripening indices,
only amino acid levels and gross proteolysis levels were considered
useful. The levels of these protein breakdown products increased with
flavour over the entire 9-month ripening period and correlated well
with the flavour assessments at individual sampling ages.

The use of volatile sulphur compounds as ripening indices was
rejected for two main reasons:

1. the naturally occurring levels of these compounds varied widely in
cheeses of similar flavour assessments; and

2. the levels of these compounds (except carbonyl sulphide) tended to
decrease late in the ripening period.

Carbonyl sulphide may be useful as a ripening index but further work
will be required to establish this.

Cooloola cheese. With most of the development work on this
cheese variety finished, an agreement was entered into to provide the
Wide Bay Co-operative with about 400 kg of cheese per month for 6
months.

One problem with this cheese was that it was not developing
sufficient flavour. It was suspected that the recently declining flavour
levels were associated with reduced starter growth due to dry salting
and slightly high cooking temperatures. Manufacturing trials soon
confirmed this and several steps were proposed to remedy the
situation.

Drying salting rates were gradually reduced from 3.0% to 2.6%
and cooking temperatures also reduced from 41°C to 40°C and then
39°C. Moistures were not significantly affected, flavour improved
and the pH of the day-old cheeses was reduced.

Since the requirement to manufacture for the Wide Bay Co-
operative has been fulfilled and the cheese is of satisfactory quality,
manufacture of this cheese variety has been discontinued.

Processed cheese. During the year, work began on processed
cheese products using Cheddar cheese. This work has been imple-
mented to assist Queensland dairy factories. Processed cheese imports
have risen dramatically in recent years and there is scope for both
sliceable and spreadable processed cheese products to be produced
locally.

Thirty-three trials were conducted on products of this type and a
spread product is close to being perfected.

Alterations have been made to the steam supply on the Stephan
Kettle to allow constant processing conditions. Consequently, it is
possible to heat cheese to the desired temperature in a set time, thus
allowing a constant moisture addition in the form of condensed steam
to the cheese.

It is possible to make cheese of composition close to the legal
limits. The main problems have related to the texture of the product
which has affected its slicing and spreading properties.

The work has centred on altering such variables as raw materials
additions to the blend including age of cheese, amount and type of
emulsifying salts, processing conditions in the Stephan Kettle and post
treatment storage. To achieve the desired result, the above variables
have to be finely balanced.

Cheese from ultrafiltration. A small number of trials has been
carried out on ultrafiltration retentate to make fresh cheese products.

In the ultrafiltration process, the whey proteins are retained in the
retentate while most of the low molecular weight solids are lost to the
permeate. Use of the retentate in cheesemaking offers some consider-
able potential benefits. These include an increase of up to 20% in
cheese yield, reduction in rennet usage, reduced effluent loadings and
increased portion control.

However, ultrafiltration retentate has certain compositional
characteristics which make the resultant cheese different from its con-
ventionally produced counterpart. The texture is the main problem
with the cheese and this appears to be related to the high level of
minerals which have been retained in the retentate by the ultra-
filtration process. These minerals would in normal cheesemaking be
lost in the whey due to the lower pH developed but in the retentate
remained bound to the protein.

This would indicate that adjustments during the ultrafiltration
process are necessary to lower this mineral level.

Jarlsberg cheese studies. Trials on Jarlsberg-type cheese have
continued throughout the year. Chemical analysis of imported
Jarlsberg cheeses indicated that propionic and acetic acid levels are
both important pre-requisites for Jarlsberg flavour, but that other
factors interfered with grades obtained. Other chemical components
measured included butyric and lactic acids, TCA soluble tyrosine and
PTA soluble amino nitrogen.

In the pilot plant, 40 cheeses were manufactured to specifications
based on imported cheese. These were graded and analysed for salt,
fat, moisture, pH, lactic streptococci, propionibacteria, lactic,
propionic, acetic and butyric acids, TCA soluble tyrosine, PTA

soluble amino nitrogen and acid degree value. Results indicated that
flavour grades were not directly related to any single factor, but that
at least 5.5 mg per g of propionic acid is necessary for Jarlsberg
flavour. Weighing and trimming of later batches has been
standardized to result in better consistency in weight, thickness, salt,
moisture and salt in the moisture.

Propionic and acetic acids and PTA and TCA soluble nitrogen
levels all increased rapidly during the cheese 20°C incubation period,
and then remained fairly stable. Thus, the 20°C incubation period
length would be a way of manipulating the level of these parameters.

Experiments were conducted with fixed (1%) addition of lactic
streptococci and varying (0.01 to 0.05%) addition of propioni-
bacteria. Increasing the propionibacteria gave increasing level of PTA
soluble nitrogen but constant TCA soluble nitrogen. The constant
TCA soluble component is probably related to the fixed lactic
streptococci levels. Manipulation of the two nitrogen fractions should
be possible by varying propionibacterium addition.

Another series of trials was designed because of reports in the
literature regarding other methods of manufacture. The cheese was
therefore cooked in the whey to higher temperatures (45°C), Cheddar
starters, propionibacteria and Lactobacillus helveticus were used in
the vat and altered storage conditions examined. Cheese of good
composition could be manufactured but subjective gradings did not
indicate any improvements in flavour, eye formation or body and
texture over cheese made by any other method.

These trials have been beset by a number of serious problems.
These include the general downgrading of cheese manufactured with
milk received from the Gympie district. This downgrading has been
due to a ‘sulphide’ flavour. Also, there were instances of cheese
developing excessive gas and becoming misshapen. These cheeses were
found to have high counts of anaerobic spore formers. The source of
this contamination is unknown.

Other trials on the addition of multi-strain mesophilic starters
have given variable results. Flavour and eye formation are developing
too rapidly and use of single strain starters and Lactobacillus have
caused high levels of bitterness in the cheese. i

In conjunction with the Jarlsberg type cheese, a number of vats
of cheese has been manufactured without the addition of propioni-
bacteria and without the normal 20°C incubation. In this cheese there
has been considerable eye formation at lower temperatures which tend
to indicate that the propionibacteria are not solely responsible for eye
formation defects.

Yoghurt

Yoghurt made with Dutch or Danish starters, reported to be
extra-cellular polysaccharide producers, was compared with that
made with locally-used cultures. Parameters included viscosity, pH,
flavour and keeping quality. The Dutch starters did not compare
favourably, whereas the Danish ones B3, B37, and CH1 in most cases
produced better viscosity and acceptable flavour.

An incubation temperature of 43°C for 4 to 6 hours and 2%
inoculum in a yoghurt base containing not more than 6% sucrose is
best for the Danish starters. Local cultures LB1 and TS2 consistently
produced good flavour, acid production and viscosity.

Studies of yoghurt starter growth rates in reconstituted powdered
goat milk have been undertaken, two batches of yoghurt each have
been manufactured from fresh goat milk and from reconstituted goat
milk, and a brochure has been prepared for industry and public use.

Plating methods to ascertain survival or not of Lactobacillus
acidophilus in the human gut have been reviewed with the intention of
studying nutritive properties of acidophilus yoghurt.

Egg yoghurt. Technology section, together with the microbiology
section, is working on the Poultry Research Advisory Council funded
project, the development of an egg-cultured milk product.

Twenty-kilogram batches of yoghurt are being produced
regularly in the pilot plant using only makeshift equipment. A Pasilac
C31A processing vat has been ordered and should arrive by mid 1981,
to improve the quality of yoghurt manufactured.

Low fat dairy spread

A comprehensive final report was prepared in 1980 on the
development of a low fat dairy spread. Work carried out in con-
junction with Dr Deeth and Mr Alan Reed included a literature
survey, formulation trials, manufacturing procedures, keeping
quality, choice of raw materials and analyses.

The report provides specifications for a product which could be
taken up by a factory with only minor final development work
outstanding.

Tick vresistance of dairy cattle

An exploratory study was undertaken to determine whether
enzyme markers might be used to predict tick resistance in Australian
Friesian Sahiwal dairy breeds. A range of enzymes in blood and semen
of pure Friesian and Sahiwal bulls was examined by electrophoresis.
The work did not reveal any isoenzyme linked breed differences which
could be related to tick resistance.
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Fisheries

THE Queensland Fisheries Service was absorbed into the Department of Primary Industries on 23
December 1980 and became a part of the Division of Dairying and Fisheries. The Field Services and
Enforcement duties associated with Fisheries remained unchanged and are carried out by the Queens-
land Boating and Fisheries Patrol, Department of Harbours and Marine.

Fisheries is made up of Fisheries Research Branch, Estuarine and
Foreshore Management Section and Marine Parks Section.

Fisheries administration and research activities are funded from
Consolidated Revenue, Fisheries Research Fund and the Loan Fund.

Fisheries Research Branch

THE Fisheries Research Branch has the responsibility to provide recommendations and guidelines for
effective management of offshore areas and the Great Barrier Reef; to foster the development of
Queensland’s fisheries resources, and to promote the State’s fishing industry.

To fulfill this role the Branch is involved in numerous activities
which include:

e the assessment of the biological status of aquatic resources and the
effects of amateur and professional fishing and other activities on
these resources;

¢ the consideration of socio-economic factors which may affect the
fishing industry;

* the identification and evaluation of the potential of unexploited
fisheries resources and the development of appropriate fishing
techniques and product handling and processing procedures;

* the improvement of freshwater recreational fisheries through
impoundment stocking programmes;

* the development of improved handling, processing and storage
techniques to upgrade the standards of Queensland fisheries
products.

Fisheries facilities

The two major occurrences affecting research activities of the
Research Branch during 1980-81 were the opening of the new
Northern Fisheries Research Station at Cairns and the purchase of a
second research trawler.

The Cairns station, which houses about 20 staff, is the head-
quarters for work along the reef, inshore fisheries of northern
Queensland as well as the Gulf of Carpentaria prawn programme.

The Walkamin Research Station on the Atherton Tableland is a
centre for freshwater fish breeding programmes. Major improvements
to pond facilities were carried out during the year and the six new fish
ponds constructed will be fully operational for the 1981 breeding
season.

The Research Branch has a small station at Bundaberg. This
station has an algal rearing unit and an experimental laboratory for
rearing of larvae. A 13.5 m trawler, the ‘Bar-ea-mul’, is stationed at
Bundaberg for work on the scallop programme.

The southernmost station operated by the Fisheries Research
Branch is at Deception Bay, 40 km north of Brisbane. This station is
to be enlarged in 1981-82 and the extensions will house facilities for
work on product development and handling in addition to offering
increased space to new research programmes.

Fisheries management activities

As part of its function to provide information on fisheries
management, the Branch was closely involved in drawing up a
management scheme for the set gill net fishery. This fishery relies
largely upon barramundi in the Gulf of Carpentaria and the northern
east coast, but other species of fish such as salmon are important on
the central east coast. The management scheme introduced includes a
limitation on the number of fishermen, a closed season relating to the
breeding season and bag limits for amateur fishermen. The effect of
the management scheme on population structure and numbers is being
monitored by means of a logbook programme.

The Research Branch is now formulating proposals for the
management of the east coast trawl fleet. The fisheries economist
participated in two surveys of the fleet which were carried out jointly
by the Research Branch, Commonwealth Department of Primary
Industry and the Great Barrier Reef Marine Park Authority.
Information from these surveys will be of value in providing advice on
management.

Considerable loss of earnings has been occurring in the scallop
fishery due to fishermen catching juvenile scallops. The- Research
Branch is presently investigating ways of overcoming the problem and
has carried out detailed studies of the design and efficiency of sorting
equipment.

As a result of a considerable growth in the number of beam
trawlers operating in estuaries, a research programme to investigate
the effects of beam trawling has been initiated. The programme will
operate in Moreton Bay and the Bundaberg area and will attempt to
gain information for management on problem areas such as the
possible conflict between inshore and off-shore trawl fisheries
operating on the same prawn species and the possible taking of
juvenile fish in beam trawls.

The Research Branch has compiled information on fishing
activities in the various areas of Great Barrier Reef waters after
extensive discussions with the fishing industry. This information has
been considered in the zoning proposals of the Capricornia section of
the Great Barrier Reef Marine Park.

Trinity Inlet study

Cabinet provided funds to enable an investigation of water
quality and biological resources of Trinity Inlet at Cairns. Results of
this investigation are to be used in compiling a management scheme
for the Inlet. The Fisheries Research Branch initially carried out a
survey of the wetland communities of the area. An 18-month survey
of the benthic fauna showed that the highest densities occurred in the
upper reaches of the system and that there was a strong seasonal cycle
with the highest densities occurring in early summer before the wet
season.

A 12-month prawn survey revealed that the Inlet acts as a nursery
area for many juvenile fish of commercial and angling importance
including barramundi and mackerel. The Inlet is used extensively by
recreational fishermen and offers an area of sheltered water in close
proximity to the city. A final report is being prepared and will contain
recommendations on management of the area.

Fisheries statistics

Production statistics for commercial fishing in Queensland are
compiled by the Fisheries Research Branch. In 1979-80, the total
Queensland fisheries product was worth $62.8m, an increase of
$4.6m on the previous year’s catch. Queensland ranks second only to
Western Australia in value of fish catch.

A detailed report on the extent of involvement of licensed master
fishermen in the various types of fishing activities in all areas of
Queensland was published during the year. This report has proved
valuable for the management of several important fisheries and also
for providing basic data on the fishing industry for industry,
fishermen and the public in general.

Fisheries statistics development- has been enhanced by the
acquisition of a remote terminal to the C.S.1.R.O. computing system.
This has enabled access to accurate and up-to-date information on the
catches of foreign fishing vessels operating within the 200 nautical
mile Australian Fishing Zone.

Aquarium fish trade

Several million exotic fish are imported into Australia each year
by the aquarium and ornamental fish trade. Since a very large number
of species is involved, accurate identification is important.

In order to assist Customs and State officers in carrying out their
work, a collection of exotic fish is being built up. This will include
preserved and, in some cases, live specimens as well as photographs
and relevant literature.

Advisory services

At the request of the Queensland Fishing Industry Training
Committee, seafood handling workshops are being conducted in
major coastal centres. A series of workshops in Yeppoon, Mackay,
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Townsville and Cairns in June 1981 dealt with current quality
problems in the industry. These workshops were chiefly oriented
towards fishermen but also attracted participants from the processing,
administration and marketing sectors of the industry.

A complete advisory service on all aspects of seafood handling,
processing and storage is maintained for the benefit of fishermen,
processors, retailers and the general public.

At the request of the South Pacific Commission, Dr. 1. W.
Brown (biologist, Fisheries Research Branch) carried out an
evaluation of the Commission’s Deep Sea Fisheries Development
Programme. The consultancy involved visits to New Caledonia, Fiji,
Tonga, Vanuatu and Rarotonga (Cook Islands) during January and
February 1981. A detailed report on the evaluation was completed in
March and has been submitted to the S.P.C. Secretariat.

Research

Narrow barred Spanish mackerel

Fisheries for the narrow barred Spanish mackerel
(Scomberomorus commerson) occur in coastal waters of the Gulf of
Carpentaria, the northern Torres Strait and on the east coast south to
the northern N.S.W. border. The apparent migration of stocks of S.
commerson along the length of the coast gives rise to overlapping local
seasons. On the Queensland east coast where most landings are
recorded, the fishery is linked to the northward migration and
spawning season in northern waters. Significant landings during the
southward migration do not occur until the fish reach their summer
residence areas in southern Queensland and northern N.S.W.

Official figures show that 1979-80 landings were down to 772t
liveweight. This 25% reduction from the landings of the mid
1970s is thought to be related to market anomalies and unfavourable
environmental conditions. Approximately 150 to 200 fishermen were
engaged in the north Queensland fishery during 1980-81. The seasonal
nature of the fishery in southern Queensland prevents a reliable
estimation of the number of fishing units, although ‘amateur’
involvement is known to be high.

A 2-year S. commerson tagging programme funded by the Fishing
Industry Research Trust Account has been completed. In total, 1 813
tagged mackerel were released by Fisheries Research Branch officers.
At the end of April 1981, 58 tag recaptures had been reported. More
returns are expected in 1981-82.

It appears that movement within the north-east Queensland
fishery, up to and during the October-November spawning season, is
small, with movements of resident and newly immigrant fish generally
limited to the same or adjacent reefs. At the conclusion of the
spawning season, movements may either remain generally localized or
long ranging to southern waters—several tag returns indicate
migrations in excess of 1 000 km.

Barramundi pre-management study

The aim of this project was to develop the knowledge necessary to
permit the rational management of Queensland’s barramundi fishery.
To achieve this goal, particular attention has been focused on the
following topics: distribution, migrations, growth, reproduction,
larval and juvenile biology, food habits and the nature and extent of
the commercial fishery. Study sites were established in the Cairns,
Tully-Cardwell and Princess Charlotte Bay regions, with a smaller
amount of work being conducted in rivers in the Gulf of Carpentaria.

More than 4 000 barramundi have been tagged and released with
an annual recapture rate of around 18%. Results of this tagging
programme have confirmed that there is a significant migration of
mature fish from inland freshwater habitats to coastal environments
during the summer months, apparently for spawning. Apart from this
spawning migration, other movements seem to be random and there
appears to be no other significant migratory trend. Tagging has also
permitted accurate predictions of growth rates to be made and for
ageing studies using scales collected at the time of capture.

Another priority area of research during the last year has been the
larval and juvenile study. Information has been obtained on size and
age of juvenile barramundi at time of colonization of nursery habitats
as well as the duration of occupation. Work during previous years in
identifying nursery habitats has already allowed a number of reserves
to be declared.

As a direct result of work undertaken during this project, and in
consultation with commercial and amateur fishermen’s organizations,
the Queensland Government has recently implemented management
initiatives designed to conserve the State’s barramundi resource.

This project, which has been under way for 3%2 years and was
funded by the Fishing Industry Trust Account, concluded on 30 June
1981. It will be succeeded by an inshore gill net programme both on
the fish and on fishermen. A log book system is being established to
monitor commercial catches in the Gulf of Carpentaria and on the
East Coast.

Giant clams

The objectives of the giant clam study were (i) to determine the
distribution and abundance of giant clams—particularly the two
largest and therefore commercially important species Tridacna gigas
and Tridacna derasa—on reefs of the Great Barrier Reef; (ii) to
describe the illegal fishery by Taiwanese in terms of where and when
clam boats had been fishing and to examine their catches and the
methods used to take clams; (iii) to assess the overall impact of
poaching activities of foreign vessels on clam stocks of the Great
Barrier Reef; and (iv) to determine aspects of the biology and ecology
of giant clams related to their exploitation such as rates of growth,
mortality and recruitment.

Manta-board surveys were made to obtain estimates of clam
numbers on numerous reefs between Townsville and Thursday Island,
and in the Swain Reefs. In keeping with many other coral reef
animals, giant clam densities were found to vary greatly from one reef
to another, and on different parts of the same reef. Furthermore, the
largest species, Tridacna gigas, which attains a length of more than
100 cm, does not occur on reefs south of about the Whitsunday
Islands. Thus, in the Swain Reefs, only the smaller species of Tridacna
derasa is found. Its shell attains a maximum length of about 60 cm. In
the Swain Reefs, on a reef of average size (say 6 km x 4 km), the total
number of giant clams varies between 5 000 and 10 000. In contrast,
on more northern reefs where both species occur, the total number of

. clams on a reef of average size is approximately 3 000 to 4 000.

Of the 33 clam boats arrested between 1969 and 1979, 13 had
been fishing in the Swain Reefs and the remainder had been fishing on
reefs between Cairns and Thursday island. From estimates of the
weight of the seized clam catches and examination of samples of clam
meat, it is possible to estimate the total number of giant clams taken :
120 000 from the northern reefs and 300 000 from the Swain Reefs.

Assuming there are 2 500 reefs making up the Great Barrier Reef
and the clam population on a single reef of average size is 5 000, then
the total population is about 12.5m. Thus the arrested clam boats
have taken about 2.5% of the total population. The proportion taken
is probably higher than this because of the unknown number of vessels
which took clams but which avoided detection and arrest. In the last
few years there has been a marked decline in the number of clam
vessels visiting the Great Barrier Reef due to greatly increased
surveillance activities and to certain fishing agreements made with the
Taiwanese. It is now most unlikely that giant clams on the Great
Barrier Reef are threatened with extinction.

In late 1980 the population of more than 1 300 giant clams in a
2.7 hectare study area on Michaelmas Reef was re-surveyed when all
previously tagged clams were remeasured, dead clams were noted and
recently-settled juvenile clams were measured and their positions
plotted. The growth of juvenile clams is surprisingly rapid. They can
grow from 5 ¢cm to 10 cm in less than 1 year and it takes about 11
years for them to reach 50 cm. Growth then slows markedly and it
might take another 60 to 70 years before they reach 100 cm by which
time they are growing at a rate of less than 0.5 cm per year.

Data on mortality and recruitment rates are still being analysed.
However, it does appear that within the study area there is a steady
turnover of clams with some large specimens dying and considerable
numbers of juveniles appearing, most of which die before they reach a
size of 20 cm. It is suspected that the high mortality of juveniles is due
to fish predation. Large clams probably die of old age and/or disease.

Crown of thorns starfish infestations

Detailed surveys of the starfish population on Green Island Reef
in 1980 revealed a massive infestation of between 1m and 2m
individuals, a proportion of which were destroying corals within the
glass-bottom boat coral-viewing areas. Volunteer divers were utilized
in a series of trials to establish the best method of destroying starfish.
Injection of individual starfish with a 15 mL dose of saturated copper
sulphate solution was found to be most effective treatment. The
chemical was applied using a modified automatic drenching gun
coupled to a bulk supply of solution.

Using this method, an attempt was made to control starfish
numbers within the coral-viewing area which represents only 0.3% of
the total reef area of approximately 1 700 ha. During the summer,
hired divers destroyed more than 25 000 starfish at an average rate of
600 per diver per day and at a cost of approximately 15¢ per starfish.
This level of control was insufficient to save the bulk of living corals
within the coral viewing areas. Furthermore, coral mortality over the
entire reef was estimated to exceed 90%. With the reduction in food
supply, hundreds of starfish began moving into the swimming beaches
where they posed a serious hazard to bathers. Warning signs were
erected and collectors were paid to remove starfish from these
swimming areas.

From a preliminary series of otter trawls and underwater
television surveys conducted in inter-reef areas around Green Island,
evidence was obtained to support the belief that starfish can migrate
from reef to reef as their food supply diminishes.

Massive starfish infestations have been detected on several other
reefs between Green Island and Lizard Island. While the cause or
causes of these plagues still remains obscure, it has been established
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from previous studies that coral communities can recover in 10 to 20
years. Certainly this has been the case at Green Island where a
previous plague of starfish in the mid 1960s destroyed more than 90%
of the corals yet these corals had recovered sufficiently by 1979-80 to
support another massive infestation.

Guif of Carpentaria prawn research

The research programme is primarily designed to yield
information which will assist in predicting long-term trends for the
fishery of tiger and endeavour prawn stocks in Queensland waters of
the Gulf and rational management of these stocks. The project
consists of three main elements—

1. A field study of juvenile prawn populations occurring in and
around the Mornington, Bountiful and Sweers-Bentinck Island
groups in the south-eastern Gulf. A preliminary aerial survey of
potential tiger prawn nurseries, that is, shallow sheltered sea grass-sea
weed areas was completed in July 1980. Arrangements for the
establishment of a base of operations on Mornington Island are well
advanced- and delivery of a small research vessel, an 8 m diesel-
powered, shallow draught aluminium launch, is expected in August or
September. The vessel will be fitted with electronic equipment,
refrigeration and light-weight trawl gear and extensively trialled in
Cairns before being transported to Mornington Island.

It is expected that a comprehensive survey and mapping of tiger
prawn nursery areas in the region will be completed and a routine
(monthly) sampling programme initiated during the first half of 1982.
Towards these ends, routine beam trawl sampling of juvenile prawns
in the Cairns Inlet was begun in June 1980. This preliminary project
has already enabled project personnel to distinguish small juveniles of
all commercial species, to sex juvenile prawns as small as 5 mm
carapace length and to accurately moult stage such prawns. The
results to date already indicate that the two common tiger prawn
species (Penaeus semisulcatus and P. esculentus) have distinct post-
larval recruitment seasons.

2. Investigation of the distribution, breeding season, growth and
population structure of tiger-endeavour prawns caught on commercial
trawl grounds in the south-eastern Gulf of Carpentaria. Prawn
samples (in specially printed cartons) from commercial trawlers are
sent to Cairns for detailed laboratory analyses. It is planned that this
scheme will be fully operational by late 1981.

3. Certain aspects of prawn behaviour, including bottom-type
preferences and escape responses and speeds, are to be investigated in
the laboratory in order to improve sampling techniques. Remote
sensing equipment and controlled environment aquaria systems are
currently being acquired, assembled and tested.

In addition, Gulf Prawn Project personnel are assisting
colleagues within Northern Territory Fisheries, C.S.I.R.O. and
Commonwealth D.P.1. in the collection, compilation and analysis of
Northern Prawn Fishery log book catch-effort data. These data are
being used to monitor the level and distribution of fishing pressure
and catches. Log book contractors employed by the Fisheries
Research Branch have been stationed in Karumba, Cairns and Weipa.

Demersal reef fish programme

The objectives of the demersal reef fish project have been to (i)
determine the range of reef fish stock densities over a large part of the
Great Barrier Reef; (ii) to determine the inter-relationships, if any,
between fishing pressure and stock density; and (iii) to locate
additional stocks of exploitable fishes and gather information about
their general biology.

Shallow water areas have been surveyed using manta boards and
the densities of several species of fishes along reef edges have been
estimated. A total of 76 reefs is included, providing 360 sample sites.
The researchers covered in excess of 650 km under water and recorded
thousands of individual fishes.

Results of the shallow water surveys indicate a significant
relationship between the abundance of a predator species and the
distance from major human population centres. Removal of this
predator through fishing has the effect of bringing about changes in
the relative abundance of other large predatory species including
several that do not comprise part of the usual catch.

Although the changes in community structure are apparently
unpredictable, it is possible to calculate a measure of community flux
which reflects the rate of this change relative to variations in the
abundance of the keystone species.

Joint exploratory trawling exercises with the Commonwealth
have also been undertaken. These trawls, which were carried out
between the reefs, may help to complete the picture of fish distri-
bution and may suggest areas into which the industry could expand.
Funds were sought from FIRTA and AMSTAC to employ a graduate

to identify trawl material. Trawl samples are being sorted, identified
and preserved at the Queensland Museum.

Results of the deep water trawling are not yet complete since data
are still being processed. The bulk of the material will be processed by
early 1983.

Tropical freshwater fish breeding

Work at the Walkamin Research Station on the Atherton Table-
land is directed towards maintaining and upgrading the quality of
Queensland’s freshwater recreational fishery and is centred on the
development of mass production techniques for several native angling
species. Fingerlings produced at the station are stocked in rivers and
storages to form new populations.

Stocking programmes commenced during the previous year and
continued during the current year included sooty grunter (Hephaestus
fuliginosus) to the Pioneer and upper North Johnstone Rivers, and
sleepy cod (Oxyeleotris lineolatus) to Ross River Dam.

Several new stocking programmes were commenced with these
two species. Sooty grunter were introduced to the Herbert River to
supplement existing stocks and to Awoonga Dam (Boyne River
system) and Gunpowder Dam (Leichhardt River system). Sleepy cod
stocking was carried out in Eungella Dam (near Mackay), Awoonga
Dam, and the upper reaches of the Burdekin River above Charters
Towers.

Pond breeding of northern saratoga (Scleropages jardini) for
stocking of Tinaroo Dam continued during the current year. A new
hatchery project on silver perch (Bidyanus bidyanus) was commenced
and initial stockings of this species to Tinaroo Dam were made.
Earlier stockings of Tinaroo Dam with bony bream have been
extremely successful and large shoals of these forage fish are now
present.

In addition to the angling species produced, stocks of rainbow
fish and firetailed gudgeon were supplied to the Department of
Aboriginal and Islanders Advancement for introduction to a new
freshwater impoundment on Boigu Island.as a mosquito control
measure.

Scallop research

Adult biology. Research conducted at the Burnett Heads
Fisheries Laboratory is aimed at elucidating the biology of the saucer
scallop, Amusium japonicum balloti. This scallop is trawled in waters
off the central Queensland coast and a notable feature of the fishery is
the variability of annual landings which, in the last 5 years, have
ranged between 60 t and 1 000 t of meat.

Tags have been used to demonstrate growth, movement and
natural mortality. A. japonicum balloti grows very rapidly, with the
shell diameter reaching approximately 90 mm in the animal’s first
year of life, and individuals become vulnerable to fishing gear at
approximately 9 months of age. Spawning occurs in winter months
and following a larval stage juvenile scallops settle in aggregations and
apparently move little in the remainder of their life. Female scallops
carry upwards of lm ova and thus a small number of scallops, given
ideal conditions, can rapidly repopulate an area.

For the past 4 years, fishermen have kept detailed records on the
distribution of fishing effort and catch rates. This information is
presently being analysed to give information on the relative values of
fishing-induced and natural mortality and various aspects of the
economics of the fishery. Preliminary examination of these data
indicates that the spatial distribution of fishing effort varies from year
to year, and thus larval dispersion may be an important factor in
determining the success of each year’s fishery.

Larval studies. Laboratory tests have shown that the spawning of
male scallops can be brought about by using temperature shock
increases of 5 to 8°C and of female scallops with similar temperature
shocks and the addition of sperm suspension. Fertilization of eggs
requires control of sperm density additions in order to avoid multiple
penetration of eggs by sperm which leads to abnormal larvae.
Presently, the fertilization success rate is in excess of 80%.

Fertilized eggs develop into ciliated gastrula, size 80 u, within 12
hours, and into trochophore larvae, size 100 x, within 28 h. Straight
hinge veliger larvae develop after 40 h and are about 120 x in width.
Feeding commences after 1 to 3 days at this stage and scallop larvae
actively select food within a definite size range. To date, algae best
consumed at this stage are Paviova lutheri, Isochrysis galbona and
Chlorella species. Larvae have presently been grown for 14 d at a
growth rate of 10 u per d.

Settlement time of larvae depends on temperature but appears to
be within 3 to 6 d after fertilization of eggs. Presently, 700 sea-surface
drifters are being released between Bundaberg and Gladstone in a
study of ocean eddy currents around known commercial scallop’
grounds to ascertain larval drift and settlement areas. This may aid in
predicting future scallop concentrations and reducing fishing trawler
searching time.
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A biologist holding large female and male mud crabs.

Mud crab research

Maud crab biology. During the past 3 years, a variety of aspects of
the mud crab fishery has been studied in relation to its management.
The value of all aspects of existing legislation is being reviewed in the
light of research findings and a report will be compiled by the end of
1981. This research programme has included aspects such as
investigating the proportion of females which are fertilized in areas
where the number of males has been depleted by fishing, the current
size restriction, as well as proposals to fatten newly moulted or
‘empty’ crabs.

An examination of mud crab burrows was carried out to
determine the effects of ‘hooking’ on the crab population.

Population estimates and stock assessment using tagging methods
on a regular sampling basis were carried out in Pumicestone Passage
and Deception Bay. This programme provided valuable information
on population dynamics, seasonal fluctuations, movement and
growth, and more importantly resulted in the development of
techniques for surveying.

Population investigations were also carried out in other areas
including the Gulf of Carpentaria, Princess Charlotte Bay, Mary-
borough (Sandy Strait), and Gladstone (Narrows). A programme to
investigate recruitment of mud crabs was initiated using plankton
studies as well as quantitative sampling of juveniles.

A crab larval rearing system was constructed to rear captured
crab larvae (termed megalopae) through to the early crab stage since
larval stages could not be identified to species.

Morphological observations on the larvae housed in the system
provided a valuable description for the positive identification of mud
crab megalopae. Thus, from the plankton samples, mud crab
megalopae as well as sand crab megalopae were identified and their
abundance through the year monitored.

Several larval rearing experiments also provided valuable data on
growth rates and requirements of the megalopae and early crab stages.

Mud crab storage and tramsport. Mud crabs are traditionally
distributed to restaurants and other points of sale in a live condition.
Although they are able to survive out of water for extended periods,
heavy crab mortalities in commercial consignments cause heavy
financial losses for some fishermen and limit the utilization of crab
resources from more remote areas of the State. In order to determine
which factors influence the survival of mud crabs out of water,
batches of these animals were stored at various temperatures and
relative humidities. Humidity conditions were found to be critical to
crab survival. The potential survival time of crabs stored at 95% RH is
double that at 85%. Lowering the temperature also has a significant
effect on survival. Consequently, alternative packaging incorporating
adequate insulation and a reasonable vapour seal are being
recommended for the transport of live crabs.

Mud crab freezing. Most of the mud crabs handled through
commercial channels are utilized for catering purposes. As mentioned
previously, the crabs are distributed in a live condition. This is partly
because adequate methods of maintaining the crabs in a fresh
condition have not been available and partly because fresh uncooked
crabs are preferred by cordon bleu chefs for the preparation of
seafood dishes.

Seasonal and day-to-day fluctuations in the supply of live crabs
tend to limit demand and affect the price available to fishermen. The
possibility of freezing mud crabs was examined in conjunction with
the Sandy Trout Food Preservation Laboratory. The principal
problem affecting the acceptability of frozen-thawed crabs is that of a
loss of texture in the body meat. This is a direct result of digestive
enzymes leaking from the gut. A combination of a blanching process,
a rapid chill step and blast freezing to —30°C resulted in a product
that could be cooked and eaten after 2 months’ storage and remain
almost identical in flavour and texture to freshly caught crabs.

Oyster research

Opysters can suffer severe mortalities during the hotter months of
the year with consequent economic losses to oyster farmers. The
factors involved in these ‘heat’ mortalities, and some protective
measures, were investigated during the year. Spraying exposed oysters
with water during hot weather appears to provide the best protection.
Shade cloth also provides adequate protection in most circumstances.

An investigation of aspects of the oyster disease known as QX
disease was concluded during the year. Previously unknown stages of
the life cycle of the disease organism, Marteilia sydneyi, were
discovered during the study and have now been described. Oysters

growing at lower tidal levels were found to be more susceptible to the
disease.

A study of several selected sites in Moreton Bay to assess their
relative merits for commercial oyster spat collection was concluded
during the year. Myora, on North Stradbroke Island, had the best
characteristics of the sites investigated.

Spanner crabs

Spanner crabs (Ranina ranina Linn.) have long been known to
occur in Queensland waters, but in the past they have generally been
regarded as a curiosity because of the very small quantities landed.
Until recently, the only commercial-scale fishery for this species has
been around the Hawaiian Islands.

Within the last year or so, a small fishery based on the use of
tangle nets has been developing in the area between Mooloolaba and
Stradbroke Island. In contrast to most of the State’s offshore
fisheries, the spanner crab fishery is characterized by a low level of
technology and capital investment in vessels, gear and navigational
equipment: vessels currently in use are typically fast outboard-
powered boats in the 6 to 8 m range carrying a crew of two.
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Weighing and measuring spanner crabs.

Submissions by commercial fishermen concerning the need for
some management controls prompted the initiation of a project aimed
at acquiring information about the distribution, range, and basic
biological-ecological characteristics of the stock.

A pilot study (commenced in October 1980) has established that
spanner crabs spawn in November-December, and that the
population contains a large preponderance of male crabs (M:F sex-
ratio = 3.5:1) which are, on average, significantly larger than the
females. On the basis of length-frequency data collected during 11
sampling trips, a minimum legal size of 100 mm carapace length has
been recornmended. This should afford a degree of protection to the
sub-adult sector of the population as well as assisting to stabilize the
market price, which is inclined to become depressed when large
quantities of small crabs are landed.

Experiments currently in progress are aimed at evaluating the

" relative effectiveness of two different types of net in use in the fishery.

Catch rates, clearing times and size-frequency of the catch are the
major factors under consideration.

An 18-month survey of off-shore crab resources in the area
between Sandy Cape and Pt Lookout, funded by the Fishing Industry
Research Trust Account, is to be conducted by a professional crab
fisherman, with support and advice from the Fisheries Research
Branch. The main objectives of this survey are to establish the depth-
distribution of spanner, coral and spider crabs on the continental shelf
and slope, and to determine the magnitude of seasonal variation in the
distribution and catchability of each species.

A second project (under the control of Fisheries Research Branch
staff) will examine the size of the resource, the extent of variation in
stock density within the region, and reasons for observed daily,
geographical and seasonal variation in catchability. An attempt will be
made to assess whether recruitment, growth and fecundity are
adequate to support a significant, long-term fishery, and factors
relating to product marketing are also to be examined.

Squid research

Fishery development. A programme to investigate the fishery
potential of Queensland’s squid resources commenced during the
year. Two species with considerable commercial potential have been
identified to date. Loligo chinensis is the common squid caught by
trawlers in Moreton Bay. It is widely distributed along the Queensland
coastline and can grow as large as 40 cm body length and 0.5 kg in
weight. This type of squid is very popular in southern European
markets. Sepioteuthis lessoniana, often called calamary, is caught by
net fishermen in Moreton Bay and Great Sandy Strait. This species
grows to 3 kg and is also widely distributed along the Queensland
coast. It is the most commercially valuable of the squid species.

Short surveys were conducted from Cairns, Bundaberg and
Mooloolaba during the year. On one survey in December,
concentrations of another squid species, Nototodarus gouldi were
observed east of Noosa. This is the species on which the southern
Australian jig fisheries are based. As a result of this and other
observations, the ‘Hoyo Maru No. 817, a Japanese squid fishing vessel
sponsored by JAMARC (Japan Marine Fishery Resource Research

Centre) and provided under the terms of the Australia-Japan Agree-
ment on Fisheries for research on Australian squid, spent 8 d fishing
off the southern Queensland coast during April. No N. gouldi were
taken during this cruise, but interesting catches of the oceanic species,
Symplectoteuthis oualaniensis and Ommastrephes bartrami were
taken in deeper waters. Fisheries for these species exist off Taiwan and
Japan.

The research programme is continuing and will be expanded to
include the Gulf of Carpentaria and Torres Straits regions when the
new Cairns based research trawler becomes available.

Squid products. In Australia, except for a small ethnic minority,
squid is not a popular domestic seafood item, although frequently
offered in various dishes in restaurant menus. Squid may have a wider
appeal if incorporated into breaded fabricated products that are more
familiar to the Australian consumer. Preliminary trials with a product
fabricated from minced squid flesh showed it to be highly acceptable,
and more extensive trials with sophisticated flaking equipment are
planned.

Freshwater fish-south Queensland

Many of the major water impoundments of southern and central
Queensland contain relatively few edible or sport fishes. This project
is evaluating future stocking programmes utilizing native fish species.
The yellowbelly (Macquaria), silver perch (Bidyanus) and the Dawson
River barramundi (Scleropages) are the principal fish presently under
consideration.

In particular, the Dawson River barramundi appears to be a most
suitable fish for introduction to impoundments. It is an attractive,
spectacular sport fish which grows rapidly to a relatively large size. It
also has a proven ability to survive and breed under the conditions
imposed within water storages. Research by the Fisheries Research
Branch has been directed towards investigations of the growth, diet
and breeding biology of this species. It is expected that this infor-
mation will be applied during the coming year when it is hoped to
stock this species into a major dam in south east Queensland.

Fish handling and storage

Darkening in tailor and mullet. Tailor and mullet are two
commercial fish species which are caught in very large quantities in-
short times by beach seine fishermen. It is usually necessary to freeze
them before they can be marketed or even sometimes before they can
be processed. Both species are prone to darkening of the flesh during
frozen storage, due to oxidation of blood pigments. The problem can
be minimized by cutting and bleeding the fish soon after capture, a
practice that cannot be used during normal fishing operations because
of the amount of product normally handled.

Trials performed with commercially-caught fish showed that
blood in tailor muscle could be removed substantially by packing the
fish vertically in ice. Fish stored in this way produce fillets that are
significantly less prone to darkening than fish handled in the normal
fashion.

Vacuum packaged fish. Retail supermarkets provide a major
outlet for marketing fresh fish. In recent years, there has been an
increasing movement towards the display of chilled fish in trays
covered with transparent film.

In the past 12 months, the Queensland Fish Board introduced a
range of chilled seafood products in a vacuum packaged tray
pack—the first time that this form of packaging has been used in
Australia for chilled fish. The effect of different types of films on the
shelf life of the vacuum packed product was investigated by the
Fisheries Research Branch before introduction. It was found that film
permeability has no effect on shelf life, even though the rate of
bacterial growth was much less in fish packed in film impermeable to
air. It was found that shelf life is most affected by a H,S-producing
organism known as Alteromonas putrefaciens. Methods for
monitoring the levels of this organism were developed.

Ciguatera

Ciguatera is a form of food poisoning caused by eating certain
fish species from coral reefs associated with a rare toxic alga.
Ciguatera has occurred in north Queensland for many years although
its incidence is very low. However, several hundred cases have
occurred in south Queensland in recent times. The resulting publicity
has drastically affected fishermen in southern areas.

A survey, the purpose of which was to identify ciguateric areas of

- coral reef, and to provide a better picture of ciguatera incidence and

the fish species involved, was commenced among the public, angling
clubs and commercial fishermen. A good response in southern
Queensland has provided a great amount of information on possible
ciguateric areas and species to be avoided. However, the survey
elicited very little response in northern Queensland and the
information about the problem in this area remains scanty.
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Sand crab research

Several aspects of the biology of the sand crab, Portunus
pelagicus, and its fishery in Moreton Bay are being studied. The sand
crab fishery has traditionally been based upon capture in pots. In
recent years, however, increasing numbers of sand crabs are being
landed from trawlers. The possible effects of this increased fishing
pressure are being evaluated by means of a study of population
structure and movement. A tag has been tested in aquarium
conditions and field trials are now under way.

A survey of the incidence of the Rhizocephalan parasite,
Sacculina granifera, in sand crabs in Moreton Bay has shown that
parasitized crabs are most prevalent in soiuthern Moreton Bay. This
study also indicated the futility of trying to reduce the incidence of the
parasite by increasing fishing pressure on affected crabs. Feeding
studies have examined the types of foods eaten and the effects of
factors such as moult stage, habitat and time of day, on feeding.

Recreational fisheries resources

Surveys of anglers and returns from tagging of fish show that the
total catch by anglers in certain fish species and especially in the case
of tailor and bream, exceeds the commercial catch. This indicates the
importance of taking both amateurs and professionals into account in
management schemes.

Tagging experiments by the Fisheries Research Branch show that
tailor are extremely mobile fish, migrating back and forth between
south Queensland and New South Wales. Bream populations by
contrast are mainly confined to an estuarine system, for example,
Moreton Bay. There is little movement of bream from one estuarine
system to another, although mixing occurs within estuaries
particularly during the spawning season (April-July).

To determine whether changes have occurred in the abundance of
fish stocks in souti Queensland, a detailed analysis of the catches of
anglers is being undertaken. Records of catches dating from 1945 and
totalling approximately 100 000 angler catches have been
computerized. The analysis has provided no evidence of a decline in
population sizes of bream and whiting in southern Queensland.

However, the average number of fish taken by anglers on each
outing has decreased during the past 5 years in some areas where
fishing pressure is intensive. This decline seems to be directly
associated with increasing fishing effort in recent years and appears to
be the result of spreading the same total catch over more individual
anglers. Commercial landings in the same period have remained
relatively constant, suggesting that there has not been a decline in total
population.

Gamefish logbooks and tagging kits have been issued to game
and sportfishing clubs throughout Queensland. A total of approxi-
mately 2 000 fish has been tagged and released by club fishermen and
many of these fish have been recaptured. The results confirm that
most of the large pelagic fish such as marlin and sailfish move great
distances along the Queensland coast. Other popular angling species
such as sooty grunter and jungle perch are confined to single river
systems.

Reef fish tagging programme

A joint reef fish tagging programme between Fisheries Research
Branch and Great Barrier Reef Marine Park Authority began in
December 1980. A total of 2 400 fish including sweetlip, coral trout,
parrot, rock cod and sea perch has been tagged and released on six
reefs in the southern part of the Great Barrier Reef.

Forty-five fish have now been recaptured and this number is
expected to increase. The results indicate that reef fish tend to remain
on the same reef. None of the recaptured fish had moved from the reef
where they were tagged.

Estuarine and Foreshore Management
Section

THE functions of this Section are integrated with many of the projects undertaken by Research Branch
to ensure that the specific interests of fisheries conservation and management can be represented in
consideration of a wide range of environmental issues.

These issues range from regional investigation of land-use
options, assessment of the environmental impact of specific projects,
provision of guidelines and advice for future proposals and day to
day management of fisheries resources.

Estuarine inventory

The Section has been engaged in an inventory of the State’s
estuaries to provide base-line data as part of the responsibility under
the Fisheries Act for conservation and management of the fisheries
resources of the State.

This inventory has now been completed and the task of collating
data is under way. Preliminary results of the inventory have enabled
identification of localities which should be embraced in the marine
reserve system of the State—either as Marine Park, Fish Habitat
Reserve, Sanctuary or other land-use allocation for fisheries purposes.

The social and economic benefits available to the community
from recreational and commercial fisheries is considerable and tl}e
establishment of unified resource-based planning for aquatic
resources and the habitat on which they depend places a high priority
on implementation of the inventory results.

There are 23 existing Fish Habitat Reserves; some 20 other major
marine reserve proposals are in train. Habitat management planning
for the total coastline is to be the subject of a report during the year
1981-82, following final summation of the inventory results.

Research projects associated with the inventory include the
assessment of habitat change, mangrove mortality and the evaluation
of estuarine features to establish areas of critical concern for habitat
protection and management.

Additionally, on completion of the map sheets of the estuaries
between Tannum Sands and Round Hill Head, an appraisal was
undertaken of the cost-effectiveness and suitability of vegetation map-
ping as a means of data storage and base-line monitoring of estuarine
communities. Such a review followed the completion of a study tour
in U.S.A. by Mr. F. Olsen of this Section, incorporating visits to
Miami, Florida, to discuss mangrove and sea grass research, and to
Sioux Falls, South Dakota, to undertake a course in Remote Sensing
and Resource Management.

The review of the procedures employed in the vegetation mapping
programme showed that the use of such maps as a data base for
estuarine inventory should be terminated and replaced by direct
acquisition of data from satellite imagery, air-photography and field
surveys of habitat zones and wetland communities as a data sheet
presentation for computer analysis and storage. Such procedure has
now been initiated and the intermediate procedure of vegetation map-
ping discarded as an inadequate means of portraying the information
required for assessment of the estuarine environment.

The year also saw the completion of control surveys and mapping
of oyster bank areas in the State. The programme was based on a
control survey of the Amity-Dunwich area carried out by the Survey
Section, Department of Harbours and Marine, complemented by
detailed mapping of individual licence areas carried out by the
Estuarine and Foreshore Section as part of the overall estuarine
inventory.

Project assessment, environmental issues

A heavy work-load has been experienced in the past year in the
fields of evaluation of the environmental effects of past disturbance in
the more heavily settled parts of the State, proposed port and
industrial developments, the provision of guidelines and technical
advice to consultants and for various inter-departmental committees
dealing with regional and local issues. Consultation and discussion
with Local Authorities and Government Departments has also formed
a considerable volume of work; particular emphasis is necessary in
relation to the continued close co-operation of the Land Admin-
istration Commission and Harbours and Marine Department in
matters affecting use of tidal lands.

However, considerable concern continues to be expressed by
amateur and professional fishermen at the denial of access to or use of
fishing grounds by closure of roads and traditional foreshore areas as
a result of acquisition of hinterland areas for alternative uses. The
erosion of the traditional freedom of use of waterways and fisheries is
regarded as the major threat to their interests.

During the year the Section completed field work on Trinity Inlet
at Cairns and a report and recommendations are being prepared.
Mapping of a number of new habitat reserves has been completed and
it is expected that declaration of these reserves will take place in the
coming year.
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The biological complexity of decisions required of this Section is
proving a severe strain on its resources. Major projects, such as
mining and harbour developments which involve wetlands, are
preceded by extensive and detailed environmental impact statements.
Advice to companies on the scope of these statements requires a high
level of expertise and the need for qualified scientific-staff is becoming
apparent.

Wetland communities

Projects related to estuarine and foreshore management include
the inventory programme, mangrove mortality, and the assessment of
changes in habitat areas.

The preliminary results of the estuarine inventory show that there
has been a general increase in both area occupied by mangroves and
density of mangrove stands over the recorded history of Queensland,
despite the publicized loss of wetlands in localized areas. Over the
majority of the coastline, there has been a marked landward incursion
of tidal wetlands with rapid colonization of substrate by marine
vegetation.

Mangrove mortality investigations undertaken by the Branch,
with specific reference to the Gladstone region, also formed the
subject of a co-operative effort with Plant Pathology Branch in field
collection of material for investigation by that Branch of the
occurrence of plant pathogens in mangrove communities.

The general review of the disorder commonly known as
‘mangrove dieback’, however, separately relates to occurrences of
locally extensive mangrove mortality first recorded in 1948. This
disorder typically occurs in frontal mangrove stands between the levels
of high tide and high water neaps, affects seedlings and mature trees
of Avicennia marina, and is now recorded for the whole of the
Queensland coastline in pristine and near-pristine estuaries as well as
more intensively used regions such as Moreton Bay.

Once initiated, the spread of the disorder is quite rapid, even in
undisturbed and apparently healthy stands in the tidally flushed parts
of the estuary. No evidence has been found to indicate that filling or
excavation of tidal wetlands is a primary cause of this type of
mortality.

The investigation of changes in habitat areas has been undertaken
as part of the evaluation of estuarine inventory results. Advantage has
been taken of natural events, for example, cyclone and storm datage,
or of man-made alterations to determine the dynamic response of
estuarine features to disturbance. Baseline data have been obtained in
a number of estuaries and programmes initiated to assess changes in
habitat zones, and dependent biota. Results of the overall inventory
will determine the final selection of sites for long-term monitoring of
these changes.

Marine Parks

THE Division is responsible for the management of Marine Parks and Fish Habitat Reserves declared
under State legislation. Currently there are two such marine parks (one surrounding Heron Island off
Gladstone and the other surrounding Green Island off Cairns) and some 23 habitat reserves, the latter
covering a wide range of mangrove swamps and tidal wetlands along the mainland coast.

Four marine park ‘rangers’ police the regulations protecting these
areas, and carry out interpretive and educational programmes to
enhance public appreciation and enjoyment thereof.

Fisheries staff have been extensively involved with the Great
Barrier Reef Marine Park Authority in the development of plans for
managing park areas declared under the Commonwealth legislation
administered by that Authority. Following the implementation on 1
July 1981 of the zoning plan for the Capricornia Section of the

Commonwealth Marine Park, the Department’s rangers will become
responsible for the day-to-day management of the Section, and it is
expected that the ranger staff numbers will be increased progressively
over the next 3 years to cope with this added responsibility.

A number of surveys and investigations has also been carried out
with a view to the declaration of a series of new marine parks in the
northern region of the State, as well as additional fish habitat reserves
at various locations along the entire Queensland coast.

The sandy beaches of Fraser Isiand are favoured by recreational anglers who regularly make good catches of tailor.
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Division of Marketing

The main activities of the Division of Marketing are centred on providing necessary advisory and
regulatory services relating to the economics and marketing of Queensland primary produce. This
requires the provision of marketing intelligence, financial and economic advice, management planning
and quality control services, all of which are supported, where necessary, by appropriate research.

Divisional functions in policy, extension, research and regulatory
matters are attended to by three Branches: Marketing Services,
Economic Services and Standards. At 31 May 1981, 182 staff were
employed in the Division of Marketing. The only senior appointment
in the Division during the year under review was that of Mr 1. B.
Robinson as Supervising Agricultural Economist, Economic Services
Branch.

Marketing organization

During the year, an intensive inquiry was undertaken into the
activities of the Queensland Fish Board. The Fish Marketing Investi-
gation Committee, headed by the Director of Marketing, first met on
24 March 1980 and presented its final Report to Cabinet on 23
January 1981. The Committee, with assistance from officers of the
Division of Marketing made a thorough investigation of the Board
and the industry generally. Its major recommendation called for the
continuation of the Board, but its operation requires substantial
upgrading particularly in the area of marketing.

The Division was heavily involved in setting up the Planning
Committee on Future Grain and Oilseed Handling, Storage and
Transport in Queensland which is due to report to the Minister for
Primary Industries by 30 September 1981. During the course of the
Commnittee’s deliberations, the Branch has provided professional and
secretarial support to the Committee and to its numerous Working
Parties.

A Compendium of Australian statutory agricultural marketing
authorities prepared in the Division was published by C.S.I.R.O. on
the authority of Australian Agricultural Council. A similar
Compendium is being prepared on Australian co-operative associ-
ations for future publication.

Divisional staff continue to provide detailed input into the State’s
rural marketing organizations, other statutory authorities and
producer organizations. Following the re-organization of fish
marketing arrangements, support is now provided to the Queensland
Fish Board.

During the year, a paper highlighting the interdependence of hen
levy and hen quota policy assisted materially in resolving contentious
policy issues in the Queensland egg industry. :

Legislation
The Division of Marketing was involved in the introduction of
the following legislation during the year—

Primary Producers’ Organisation and Marketing Act. Several
amendments were passed. One allowed the Queensland Commercial
Fishermen’s Organisation representation on the Council of
Agriculture. The organization had previously been a member of the
Council but lost that status when its constituting Act was changed to
the Fisheries Act.

Following on an opinion by the Solicitor-General that Marketing
Boards were not bodies corporate and therefore unable to hold special
leases under the Lands Act, it was necessary to amend the Act to
correct the anomaly.

A further important provision allows marketing boards to deal in
futures in commodities other than the commodity for which that
particular Board was constituted. Prior approval by the Minister is
required.

In order to allow boards greater flexibility to trade in a
commercial manner, it was considered necessary that boards be
permitted, again with the approval of the Minister, to hold shares in
limited stock companies. It was envisaged that approval would be
forthcoming where it would be necessary for the holding of shares in a
joint venture type marketing arrangement and where it was considered
appropriate that a board should provide grower services through a
company.

Another provision permitted boards to offer the commodity as
security for moneys advanced to them by commercial lenders.

The final amendment dealt with the manner in which the
Queensland Cane Growers’ Council holds property as trustee for Mill
Suppliers’ Committees and District Executives. The amendment
ensures that any instrument of trust entered into between the Council
and another organization has the force of law in the event of a
winding up.
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Primary Producers’ Co-operative Associations Act. The Act was
amended to provide for fishermen to be defined as primary producers.
This will enable groups of fishermen to form co-operatives with
registration under the Act.

Milk Supply Act. Five significant amendments were introduced.
It became apparent that certain changes would have to be made to the
Act in view of a ruling that co-operative associations were unable to
claim, as deductions against income, repayments of moneys made to
the Land Administration Commission for the purchase of market
milk entitlements. The Act was amended to provide that repayment of
the moneys to the Lands Administration Commission be deemed to be
repayment of a loan and that the loan itself be further deemed to be a
loan from the State Government.

Another provision clarified the procedures to be followed when
franchise agreements come up for renewal. The amendment corrected
certain deficiencies which became apparent when a writ was taken out
in the Supreme Court to prevent the Tribunal proceeding with a
hearing.

Other amendments spelt out the powers of inspectors in the Act
instead of by regulation and discouraged milk vendors from electing
to deliver on only 5 days a week or fewer.

The Milk Entitlement Committee’s right to determine a
processor’s entitlement was made more specific.

Hen Quotas Act. The amendments had two objects. First,
persons who are not quota holders will be permitted to commence and
operate businesses as hatchery men. This was expected to improve the
availability of started pullets without creating surplus egg production.
Second, the Hen Quota Appeals Tribunal was given greater flexibility
when dealing with matters that come before it.

Meat Industry Act. The Act was amended to increase the size of
the Meat Industry Authority from 10 to 12 persons to cater for
increased representation due to the Authority’s increased activities.
Another amendment extended the capacity of district abattoir boards
to arrange for bank overdrafts from the previous limit of $5,000 to
$50,000. The regulation making power under the Act was amended to
set standards for office, change room and dining facilities at abattoirs
where there is a permanent inspection service.

Agricultural Standards Act. The main objectives of the amending
Bill were, first, to improve administrative procedures, second, to
achieve a greater degree of uniformity in terminology and procedures
with other States and, third, to remove redundant, outmoded and
some over-restrictive provisions contained in the Act.

Farmers’ Assistance Act. The overall objective of the
amendments was to facilitate the transfer of farms to other family
members, sharefarmers or private lessees as a means of improving
farm efficiency. It was aimed at encouraging family members to
remain on farms. Major benefit would flow to younger farmers with
demonstrated farming ability but whose equity and servicing capacity
were marginal.

Sugar Experiment Stations Act. The Act was amended to ensure
that members of Cane Pest and Disease Control Boards could be
legally paid expenses for meeting fees and other associated expenses.
The legality of the payment of such moneys had been questioned and
it was necessary to amend the Act to put the matter beyond doubt.

Agricultural Bank (Loans) Act. The amendments had two
objectives. First, the Bank would be permitted to loan moneys to
small businessmen located in declared disaster areas and, second,
loans of that nature which had already been made would be validated.

Canned Fruits Marketing Act. Because of the development of a
considerable over-capacity by Victoria, South Australia and New
South Wales to supply the Australian market with canned apricots,
peaches and pears, it became necessary for complementary
Commonwealth-State legislation to be passed to rationalize
production by the setting up of a corporation to acquire canned fruits,
to establish an equalization market and to divide that market between
established canners by States. Queensland was involved only in the
packing of pears and then only to a minor extent. However,
Queensland was invited to pass complementary legislation to give the
operation the status of a Commonwealth-State Scheme.

Dairy Products Stabilization Repeal Act 1981. Since July 1977,
the Commonwealth-administered Australian Dairy Corporation has
replaced the Commonwealth Dairy Products Equalisation Committee
Ltd., which has been wound up.
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The Dairy Products Stabilization Board, along with similar
Boards in other States, was a support measure for the operations of
the Equalisation Committee. The Board has completed its function.

Regulation of Sugar-cane Prices Act. With the resignation of the
Accountant-Member of the Central Sugar Cane Prices Board, it was
appropriate to alter the qualifications of the Member to allow for
selection of a replacement from a wider background of experience. A
person experienced in economics or commerce as well as accountancy
or audit is required. Provision has been added for a Member to resign
or have services terminated if he ceases to remain qualified. There was
no previous provision for this.

Economic and marketing studies

A major research bulletin was published during the year demon-
strating the application of input-output analysis to evaluate structural
relationships in the north Queensland regional economy based upon
survey work undertaken in the early 1970s. This innovative study was
utilized to estimate the impact, in terms of secondary benefits, of
agricultural development in the Burdekin River Project on other
sectors of the economy. When the scheme is in full operation, the total
annual increase in regional output (based on the increase in gross
value of agricultural production of over $150 million a year) should
exceed $375m annually.

Work is well advanced in evaluating the effectiveness of industry
stabilization schemes and in determining objective criteria for the
assessment of financial effectiveness of the State’s rural marketing
organizations.

A comprehensive survey of milk production costs, involving
more than 100 producers throughout the State, was conducted on
behalf of the Queensland Milk Board. Smaller cost-of-production
surveys were undertaken in the tobacco and egg industries for
consideration by the respective marketing boards in price
determination.

A mango survey of more than 300 commercial growers in north
Queensland is being undertaken as part of an overall study of
horticultural development in the Bowen-Burdekin region. The survey
will establish the production potential for mangoes and possible need
for a processing facility.

A national review of cost-of-production methodology was
sponsored in a workshop session at the Australian Agricultural
Economics Society Conference in New Zealand in February 1981. All
States contributed to this review outlining their involvement in these
studies. This information, along with the proceedings of the work-
shop, will be published in a bulletin.

An agricultural economist was seconded to the Queensland Meat
Industry Organization and Marketing Authority for 4 months to assist
in the economic evaluation of carcass classification trials. Assistance
was also provided in computerizing the Livestock Market Reporting
Service which should be fully operational in mid 1981.

Extension activities

To improve the need and coverage which daily fruit and vegetable
market reports may be made available, especially to producers, a
telephone recorded message service has been installed. Daily messages
involving a brief summary and a detailed report of Brisbane and
interstate prices and market trends are available from 10.30 a.m. each
day. The printed market reports continue to be available daily at
Comalco House and the Brisbane Market for collection.

Marketing intelligence services have been subjected to extensive
evaluation and review. As a result, the standard of output has been
improved and certain efficiencies effected. Past publications entitled
Report on Production Trends, Report on Winter Grains and Seeds,
Report on Summer Grains and Seeds, Report on Peanuts, Navy Beans
and Soybeans, Report on Potato and Onions, and Weekly Market
Review have been abolished. Three new groups of reports have been
created. These draw on the most relevant information in the earlier
reports and include additional comment and information identified as
pertinent in the course of the evaluation. These reports are entitled
Agricultural Trends, published bi-monthly, Horticultural Trends,
published monthly and Trends in Animal Industries, published
quarterly. Client reaction to these reports has been favourable.

With 22 regional agricultural economists now located in 18
centres, advice on farm business management is being provided
throughout the State with visits being undertaken during the year to
remote centres in the Gulf and Peninsula areas and in far Western
Queensland. Increased demand for advice, training and publications
in farm business management reflect a growing awareness of the
importance of economic considerations in primary production.

A microcomputer has been purchased with Commonwealth
assistance to assess the suitability of this equipment for on-farm use.
Considerable interest is evident in microcomputers and software
programmes will be developed with industry wide application and in
the fields of farm management accounting and machinery investment
decisions.

An extension film promoting the criteria of seed quality was
made and shown extensively throughout the State in a major extension
exercise funded by the Commonwealth Extension Services Grant.
Audiences were drawn mainly from grower organizations and
industry groups in major rural centres.

Other items of interest

Escalating land prices are generally in excess of productive
values. This upward movement in land values, combined with higher
interest rates, has eroded the feasibility of a young farmers’ establish-
ment scheme intended to assist experienced young people with limited
equity to purchase their first viable property. Officers of Economic
Services Branch continue to work on alternative schemes aimed at
providing opportunities for young people to enter farming.

A workshop on seed processing was held over 3 days in June 1980
at the Queensland Agricultural College, for farmers, seed cleaners and
others connected with the seed industry. A similar workshop was held
over a 2-day period later in the year at Indooroopilly for staff drawn
from five commodity boards. In both cases, the Branch staff took
responsibility for the content of the lectures and demonstrations.

Seed certification continues to be an important element in pasture
seed production. Large increases were recorded during the year under
review in areas registered. Seed production for final sealing and
labelling of pasture seed increased at an even greater rate, yielding just
over double the quantity produced in 1979-80.

An officer of Economic Services Branch was seconded as Chief
Economist to the Northern Territory Department of Primary
Production for 12 months. Another officer undertook an overseas aid
assignment in water resource economics in Thailand under the
auspices of the Australian Development Assistance Bureau.

Marketing Services Branch

THE role of Marketing Services Branch has been defined as: ‘to service the agricultural marketing
requirements of the rural sector in Queensland in the first instance and also the non-rural sector to the
extent that it is affected by, or has an interest in, developments in the marketing of rural products.’

Servicing is taken in its widest sense to include the provision of
information, interpretation and advice in the areas of agricultural
policy, legislation, product marketing economics, market intelligence,
and market research and to ensure an efficient utilization of resources.

Such servicing involves a communication programme
incorporating internal and external training in the field of agricultural
marketing and resource use.

To fulfil this role within the Departmental context of programme
management, the organizational structure of the Branch provides for
three sub-programmes in addition to the normal function of
administration which include the clerical-typing services required to
carry out the various tasks.

The Marketing Economic Research sub-programme has the
following objectives—

® To research and evaluate current marketing systems and to co-
ordinate Branch resources used in research projects.

e To maintian a Research Register.

¢ To provide advice and act as a resource base on macro and micro
economic issues affecting the economy generally and the rural
sector in particular. This incorporates a watching, advisory and
co-ordinating brief in a variety of special interest areas including
trade, energy, fertilizers, tariffs, finance, currency movements
and rural adjustment.

e To provide a financial management advisory service.

¢ To design, co-ordinate and conduct internal and external training
programmes in rural marketing.
The Marketing Intelligence Services sub-programme has the

following objectives—

® To provide rural and commercial recipients with up—to-dé.te and
accurate information on crop prospects.

® To provide marketing information to as wide a cross-section of the
public as needed.
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e To provide market situation reports on the fruit and vegetable
market at Brisbane.

e To maintain a rural statistical data bank.

The Organized Marketing Services sub-programme has the
following objectives—

e To provide advice to the Department and to statutory and non-
statutory primary producer marketing organizations on
agricultural marketing policies.

e To administer the Primary Producers’ Organisation and Marketing
Act 1926-1981 and other State statutes relating to the marketing
of primary produce of Queensland origin.

e To assist in the administration of the various industry stabilization
schemes and, in this context, to provide an appeals tribunal
secretariat for the egg, tobacco and milk stabilization schemes.

® To provide a registration facility for vignerons.
e To provide an inspection service for farm produce agents.

e To provide marketing advice to primary producers’ organizations,
growers and commercial interests.

In working towards meeting the above objectives, the Branch
engaged in a wide range of activities during the year. Some of these
activities, under the respective sub-programme headings, were as
follows.

Marketing Economic Research

During the year, officers of the Branch completed a variety of
work directed towards providing assistance to rural marketing
organizations.

The year’s research programme continued to give a measure of
priority to the on-going evaluation of marketing systems. In this
regard, several projects have been of particular importance.

A detailed paper on hen quota and hen levy policy highlighted the
components of the industry’s stabilization arrangements in
Queensland and discussed their interdependence. It was recommended
that an integrated approach be taken to the hen levy and hen quota
problem and proposed a longer term policy in this regard.

The report on ‘Aspects of the Queensland Egg Industry’ dealt
with the organization of the egg industry in Queensland, price and
equalization arrangements and the hen quota scheme.

A study was also undertaken to determine objective criteria that
could be used for the assessment of the financial performance of
agricultural marketing organizations. A comprehensive review of the
theoretical aspects of the problem was completed during the year and
in 1981-82 specific case studies of particular marketing boards will be
conducted.

Stabilization schemes have been used increasingly throughout
Australia and in Queensland in recent years to achieve certain
desirable industry goals. During the year, a study was commenced to
evaluate these schemes as a tool of rural marketing. The study
concentrated on the egg, rice and tobacco industries.

A discussion paper on Open Door Trading for Livestock was
released by the Branch early in July.

The intention of open door trading is to allow livestock producers
the option of retaining ownership of their livestock for sale on the
export market after being slaughtered on their behalf.

The paper sought to outline a minimum requirement in terms of
Queensland legislative provisions for a technically workable open
door policy. The paper also discussed the major problems likely to be
encountered and suggestions for overcoming these so that industry
might be better informed when making decisions in relation to open
door trading.

Throughout the year, the Branch produced and published a
comprehensive monthly macroeconomic report entitled ‘Economic
Newswatch’ for distribution to appropriate Divisional staff. This
publication was designed to keep Divisional personne] informed of
trends and developments in the economic environment in which
agriculture operates.

A report entitled ‘Export Restrictions on Meat and Bone Meal —
a Review’ confirmed strong opposition to the relaxation of export
controls, especially from the livestock feed industry. As a result,
Queensland has taken a strong stand against the removal of these
products from the Third Schedule of the Commonwealth Government
Prohibited Export Regulations.

At the request of the Queensland Milk Board, a comprehensive
survey of the costs of distributing milk in declared milk pricing areas
in Queensland was undertaken. The resultant data provided the Board
with certain information necessary for the development of an index
which is used to assist in the determination of milk prices.

The Branch was closely involved with the work carried out by the
Committee of Enquiry into matters relating to fish marketing and the
future operations of the Queensland Fish Board. During May 1981,
the final report was submitted to Cabinet. Work of a high priority
nature is continuing in this area.

The Branch also continued to participate in hearings before the
Industries Assistance Commission. Submissions were prepared and

presented on apples and pears, ginger, fruit and fruit products and
imported manufactured tobacco.

A compendium of statutory agricultural marketing authorities,
the compilation of which was commissioned by the Australian
Agricultural Council, was prepared by the Branch and printed by
C.S.I.R.O. as part of that organization’s Technical Report Service. A
similar compendium for Australian primary producer co-operatives
was in the process of being prepared by the Branch at the end of the
current year.

As in previous years, the Branch conducted an external and
internal training programme.

Following the publication of the study ‘Queensland’s Marketing
Board System: An Evaluation’, the Branch was requested by rural
marketing organizations to prepare an ‘Administration Manual for
Rural Marketing Organizations’. The manual which was distributed
during the year to management and directors of marketing boards and
co-operatives, provides guidelines on legal aspects, financial planning
and management and responsibilities of directors. A series of
workshops with managers and directors was held to discuss the scope
of the manual and its applicability in the workforce situation. It was
evident that the value of the manual would be further enhanced if
additional material were prepared and inserted on the more complex
financial and management areas.

To this end, attention will be given in 1981-82 to compiling
further insertions. Areas of particular emphasis will include—

1. Budget formulation, budget execution and progressive
evaluation.

2. Financial and non financial assessment of performance of
individual organizations.

3. Borrowing of funds: off-shore borrowing, leverage financing

and leasing.

. Techniques for capital expenditure analysis.

. Quantitative tools for decision making.

. Manpower planning.

. Export documentation.

. Marketing.

. Legal obligations of co-operatives.

As part of the training programme, an officer of the Branch is
also involved in familiarizing Departmental officers with the principle
of remote sensing and discussing the benefits and pitfalls of possible
application of remote sensing to primary industries.

The Branch has continued with its internal training programme.
This consists largely of having Branch personnel attend seminars,
workshops and short courses run by various professional bodies. The
aim of the programme is to keep officers abreast of the latest
professional developments so that they may better advise rural
organizations.
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Marketing Intelligence Services

The Branch has placed a high priority on the evaluation of the
Marketing Intelligence Services’ sub-programme, including the
objectives, content and format, during the year. This was carried out
by reference to the information needs of the users of the present
reports. In many instances, it was apparent that the recipients of these
reports today have a wider variety of information needs than in the
past when these reports were created. Furthermore, the evaluation has
confirmed the need for more timely information accompanied by
comment on trends in the relevant industries.

To satisfy these requirements, major changes have been made to
the content, format and number of reports published. The following
reports have been deleted: Report on Production Trends (monthly),
Winter Grains and Seed Report and Summer Grains and Seeds Report
(bi-monthly), Report on Peanuts, Navy Beans and Soybeans (3 per
annum), Potato and Onion Report (4 per annum) and the Weekly
Market Review.

In their place three new reports have been created: Agricultural
Trends (bi-monthly), Horticultural Trends (monthly) and Trends in
Animal Industries (quarterly). These reports contain the most relevant
information in the earlier reports combined with additional
information and comment identified as pertinent in the course of the
evaluation. Reaction to these new reports has been very favourable.

In addition, significant changes are being introduced into the
dissemination of daily fruit and vegetable price and marketing
information from the Brisbane Market, additional to those mentioned
above. There will be a reduced dependence on the printed report and
an increased use of the electronic media to disseminate information.
This will include radio and telephone recorded messages as well as
newspapers. Through these means it is expected that daily fruit and
vegetable market information will be available much more quickly to
producers.

In addition, a Working Party of the Standing Committee on
Agriculture (S.C.A.) was convened during the year under the
chairmanship of a senior marketing officer of this Department to look
into the problems of standardization of terminology in fruit and
vegetable market reporting among the States. This group comprised
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the three eastern States but its work is of relevance to all States. By
reducing the uncertainties and complexities in the language of market
reporting, it will be much easier for producers in each of the States to
compare prices in the different markets. The Working Party has
finalized its report which will be presented to the S.C.A. in August
1981.

The Section continues to publish its Weekly Rural Trend Report
and Monthly Marketing Newsletter which, together, provide a
comprehensive coverage of rural events of both a production and
marketing nature in Queensland, Australia and overseas.

The need for an improvement in the timeliness of information
and intelligence disseminated by the Branch has led to an extension of
the computerization of the work done within this sub-programme.
With the recent installation of computer equipment at Comalco
House, conversion to computer handling will be speeded up. This
facility will enable a large volume of data, in part presently manually
processed, to be handled much more efficiently, accurately and
quickly.

Organized Marketing Services

These services continue to have high priority within the Branch,
mainly because of the operation of statutory marketing authorities for
many rural products in Queensland. Marketing officers in the Branch

act as Deputies for the Director of Marketing on all of the State’s
commodity marketing boards. In this capacity, they attend meetings
of boards and provide input on all relevant matters pertaining to the
marketing of the products handled by the boards.

Officers of the Branch became heavily involved in the important
work of a Planning Committee which was set up by Cabinet in
September 1980 to identify the needs of the grain and oilseeds
industries to the year 2000. Secretarial and supportive services were
provided to working parties that were established to assist the
Committee to examine in detail a number of specific areas which
included future production, port facilities, transport, storage and
handling, pest controls, financial requirements and administrative
matters. The Committee’s report, which is required to be submitted to
the Minister for Primary Industries by 30 September 1981, will
provide the opportunity for planned development within the grain and
oilseeds components of the agricultural sector over the next 20 years.

With the transfer of the administration of the Fish Supply
Management Act to the Department towards the end of the year, an
officer of the Branch began attending Fish Board meetings in an
observer capacity. The operations of the Fish Board are continuing to
be monitored closely and assistance is offered to the Board on request.

The Branch also maintains a watching brief on energy, exchange
rates, fertilizers, interest rates, taxation policies, tariffs, trade
agreements, transport and domestic monetary policies.

Economic Services Branch

ECONOMIC SERVICES BRANCH provides economic information and training for primary producers to
increase the profitability of their decisions in farm business management. Agricultural economics
research is undertaken in fields such as industry surveys to provide advice to primary producers,
industry organizations and agribusiness, and to government in rural policy matters.

To fulfil these functions the Branch has 22 regional agricultural
economists in 18 centres with a support staff of 13 graduates and six
clerical staff in Head Office involved in research and administration.

In addition to extension and research activities, economists also
represent the Director of Marketing on the Central Queensland Egg
Marketing and Grain Sorghum boards and on the Atherton Tableland
Maize Marketing Board.

Regional agricultural economists are actively involved in
departmental extension activities particularly through industry
committees and direct to farmers and agribusiness. Three economists
also perform the additional duties of district extension leader.

Extension activities

It is the responsibility of an economist to provide information
and advice in a form suitable for decision-making by farmers and for
general use by extension officers and agribusiness clients. Emphasis is
placed on the profitability of enterprise options available to producers
which are consistent with the efficient use and management of his
resources.

Regional agricultural economists are actively involved in depart-
mental extension activities particularly through industry committees
and direct to farmers and agribusiness. Three economists also perform
the additional duties of district extension leader.

As demonstrated in the horticulture, beef and dairy industries on
the Near North Coast, the economist plays a very significant role in
situation appraisal and analysis particularly in relation to setting
priorities for industry extension programmes in terms of economic
significance.

Increasing emphasis is being placed on the applied research role
of regional economists and in providing specialist back up support for
extension staff who are becoming more involved in farm management
economics.

However, economists still maintain regular contact with
individual primary producers. On average, each economist received
more than 70 inquiries from individual farmers, conducted around 40
farm visits and prepared 25 detailed farm budgets. Extensive use is
made of the media, particularly local press, and newsletters and in the
distribution of Branch publications at field days such as Expo 6 at
Queensland Agricultural College and Farmfest near Toowoomba.

While relatively favourable market prices and prospects were
maintained in the major rural industries during 1980-81, severe
drought persisted in southern and western Queensland.

Despite the drought there has generally been an increase in the
number of enquiries about farm purchase and capital expenditure in
farm improvements. This reflects confidence in agriculture and in
land generally as an appreciating asset with good potential for
investment.

However, with inflated land prices few industries would be
making significant returns on capital.

Farm business management advice was readily sought in such
topics as taxation, rural credit, irrigation and farm development.
Being a drought year, attention was also focused on the economics of
various drought strategies and assistance was provided in preparing
applications for assistance from the Rural Reconstruction Board.

Numerous inquiries were received on farm machinery costing,
financing and replacement.

With increasing capital requirements for farm machinery, greater
use is being made of contract services with owners often seeking the
advice of economists on appropriate costs to charge for outside
contracting to cover the ownership and operating costs of their
equipment.

Similarly, escalating land prices are reflected in more farm leasing
and sharefarming as has occurred overseas. In the past, annual lease
rentals were normally around 10% of market value but at current
prices a lower percentage would be more realistic.

Irrigation is favoured wherever practicable to achieve higher and
more stable returns and to take advantage of taxation benefits. For
example, the area under irrigation on the Darling Downs has increased
with greater use being made of ring tanks with electricity rather than
diesel as the source of power for cost saving.

Training activities

Economists as trainers in farm business management organized
and participated in more than 100 training activities for farmers and
departmental extension officers, agribusiness and students.

Farmer training included farm office schools for rice growers at
Mareeba, dairy farmers at Mundubbera and graziers at Mt. Coolon,
Aramac, Barcaldine and Blackall.

A further farm business management workshop entitled
‘Farming for Profit’ was conducted at the Dalby Agricultural College
in association with other branches.

Increased trading activity and media coverage has promoted
interest in live cattle futures trading particularly as a price insurance
mechanism.

A series of introductory futures courses have been conducted for
producers groups, accountants, bankers and departmental extension
staff. An address on futures trading was also given to the State Rural
Youth Annual Conference in Rockhampton.

Emphasis is placed on the practicalities of trading and problems
which may arise and whether they can be overcome by producers
trading in the market. It is stressed that hedging is not without risk.

In addition to departmental courses, regional economists also
participated in training programmes conducted by two futures brokers
at various centres throughout Queensland.
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Apart from specific courses, economists also participated in more
than 200 industry and general discussion group meetings and field
days which provide an excellent opportunity to teach farm business
management concepts relevant to the technical topics being discussed.

For prospective farmers, three seminars were conducted for
retired army personnel at Ipswich who were interested in going on the
land.

Introductory courses on agriculture are being developed for
hobby farmers in the West Moreton in association with the Technical
and Further Education Adult training programme. A course on farm
records for dairy farmers will also be included in this programme.

In recognition of the important role-of bankers and accountants
in farm business management, departmental officers have conducted
a series of meetings for them in Rockhampton. At the initial meeting
in August 1980, a survey was undertaken to ascertain their priorities
between industries and areas of interest within each industry.

The beef industry was given top priority with topics of interest in
order of importance being pasture introduction, property
management, breeding policies, herd management and marketing.

Through such meetings local agribusiness people may be kept
fully informed on important technical and economic factors affecting
prospects in all major local industries.

This is a continuing project and visits to local research facilities
and farmers are included in the programme. Banks in Rockhampton
and Biloela are also willing to co-operate in displaying Branch
publications on their premises.

For students, introductory classroom sessions and farm visits
relating to economics and marketing of agricultural products were
conducted at the Goondiwindi High School. Economists in other
regions also gave talks to school students and participated in career
information programmes.

Work experience was provided for two Senior economics students
each spending a week with head office and regional staff to gain an
insight into the work of the branch as a career in agricultural
econormics.

Farm management publications

Branch publications in farm business management continue to be
in strong demand with 85% of the distribution going direct to primary
producers. The remainder were distributed mainly to educational
institutions and agribusiness. Some publications are evaluated at a
regional level using mail-in questionnaires to assess their usefulness.

Fifty-seven ‘farmnotes’ were prepared with additions and
revisions of costs and returns for major crop and livestock activities
throughout the State. New additions included gross margins for
Angora, meat and milking goats.

The ‘farmnote’ series on taxation has been extended and revised
along with the extension publication on ‘Farm Business Management
and Taxation’.

A trial to assess the extension value of departmental ‘farmnotes’
using the Agdex-based filing system was undertaken with the co-
operation of 65 farmers drawn from 10 industries in southern and
central Queensland.

The aim of this trial was to see whether producers wished to
receive regular supplies of ‘farmnotes’ and whether they could store
them according to the Agdex system.

Results obtained strongly supported the development of the
Agdex storage and retrieval system of agricultural extension
information which could necessitate the establishment of a centralized
distribution system to provide a direct mailing service for ‘farmnotes’.

Extension publications were prepared on a wide range of farm
machinery topics including tractor and farm implements prices
bulletins, ownership and operating costs of farm machinery and
obtaining value for money in new tractor purchases.

A tractor fuel economy guide publication illustrates how
substantial savings in fuel use can be made on the farm by giving
attention to make and model.

A comprehensive ‘Irrigation Costs Workbook’ has been
published. In addition, a smaller publication on farm dams has been
revised as an aid to extension officers required to make preliminary
economic assessments of farm dams financed under the Farm Water
Supplies Assistance Act.

To overcome a dearth of information on rural land values in
Queensland, a joint study was undertaken with the Valuer-General’s
Department. Land values at existing state of development were
determined from property sales and classified according to land
system, industry and location. ' )

These values at November 1980 were published in the seventh
Annual Budget Guide Supplement prepared for the Queensiand
Country Life and incorporated in a revised edition of the Farm
Management Handbook now in course of preparation.

These data will also be combined with information provided by
regional agricultural economists on profitability of farming systems
throughout the State to produce a booklet outlining agricultural

investment opportunities in Queensland. This publication will meet an
increasing demand from people wishing to take up farming in
Queensland.

At a regional level, two comprehensive cost and return
publications were prepared covering all enterprises and farming
systems in the Wambo and Tara Shires.

‘Rural Credit in Queensland’ was substantially revised and this
comprehensive text is being printed for inclusion in the list of other
departmental publications for sale.

Additional Branch publications in farm management extension
included “‘Costs of Soil Erosion’ and an introductory course on live
cattle futures entitled ‘Futures for Beginners’.

While Branch publications are mainly in the extension field, a
major research bulletin was published during the year on regional
economics. Based upon survey work in the early 1970s, it
demonstrated the application of input-output analysis in studying
regional development in north Queensland.

Further farm management research was undertaken on
methodology for costing farm machinery under inflation which has
been accepted for publication in the Transactions of the American

Society of Agricultural Engineers.

Special projects

Farm Management Accounting Service

Almost 200 annual summaries were processed during the year
including 100 dairy farmers as part of a cost of production survey.
The balance were mainly beef producers co-operating with economists
in examining performance criteria affecting profitability on a regional
basis.

More than 50 members subscribe to the monthly farm
management accounting service. A similar number of dairy farmers
participate in a manual recording scheme conducted by Dairy Field
Services Branch. Both schemes are having a significant impact on the
dairy industry through this business management oriented extension
service.

To ensure accounting information is utilized for decision-
making, accounting groups were established on the Western Downs at
Moonie, Meandarra and Columboola. These groups are involved in
the collection and revision of costs of production. This activity
provides producers with an accurate indication of their costs and
profitability together with appropriate efficiency ratios and budgeted
returns as a guide to their performance through comparative analysis.
Interest cannot be maintained in any accounting service unless
members can make effective use of the results obtained.

In addition to these computer services provided through the State
Government Computer Centre, emphasis is now being placed on
developing suitable financial management accounting packages, in
association with accountants, to run on the type of microcomputer
installed in their offices.

Microcomputers on the farm

Farmer interest in the role of microcomputers on farm has grown
during the year particularly in the intensive livestock industries.

Commonwealth financial assistance was obtained for the
purchase of an Apple II microcomputer system in June 1981. A wide
range of computer hardware is now available as evident from the 18
quotations received. The deficiency is in the limited number of
software programmes available for agricultural application. Package
programmes are being imported from overseas, and these may need
some modification to suit our conditions.

In demonstrating the important role of microcomputers,
emphasis will be placed on developing programmes with industry-wide
application. For example, a programme has already been developed to
analyse piggery performance data.

A ‘Computers-in-Agriculture’ seminar was conducted successfully
at Dalby Agricultural College in conjunction with the Queensland
Graingrowers’ Association and the Rural Management Information
Centre at the Queensland Institute of Technology. The Queensland
Council of Agriculture was also addressed on the role of computers in
farming.

Two editions of an inventory of EDP programmes for use in
agricultural extension and farm management have been published and
will now be placed on the CSIRONET computer system. This will
allow researchers throughout Australia to have access to a current
inventory of agriculturally-oriented software and should minimize
duplication of effort.

/' Developments interstate are being monitored through
fepresentation on a Working Party under Standing Committee on
/Agriculture on computers in farm management. Articles have also
been contributed to a new journal ‘Computers in Farming’ being
issued by the Victorian Department of Agriculture.
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Farm machinery survey

While interviewing for this survey was undertaken in December
1979-January 1980, the editing of 280 completed questionnaires and
card punching for computer processing was not finished until
December 1980. This study on costs of ownership and operation of
farm machinery on different soil types throughout the Darling Downs
and adjacent regions has overtaxed staff resources available to
complete this major project funded by the Queensland Wheat
Industry Research Committee. Preliminary computer analyses are
now available and a detailed report will be available late 1981. This
study will provide much needed actual farm machinery cost data for a
wide range of equipment.

Farm machinery economics significantly affect farm viability and
the results of this survey should assist decision making in farm
machinery investment and replacement.

Grain handling

As part of the future Grain and Oilseed Handling, Storage and
Transport Study in Queensland crop projections were made, in
association with Agriculture Branch officers, of a two-fold increase in
grain production on average in central and southern Queensland by
the year 2000. Port storage, loading and unloading capacities have
been examined to meet this anticipated increase in grain production.

Land use management

Economic aspects of land use management on the foreshores and
catchment area of Wivenhoe dam were examined in relation to the
need to ensure run-off water does not have a detrimental effect on
water quality in the dam and raise treatment costs.

A planning study has been initiated to assess the water
requirements of agriculture in south-east Queensland in 10 years time
under efficient management and optimum land use. The Branch will
be involved in assessing the economics of existing and potential land
use in areas which are or could be commanded by irrigation.

Irrigation studies

Co-operation was extended to the Department of National
Development in a review of the economic evaluation of the Burdekin
Irrigation Project following the Commonwealth’s commitment to
provide funds for the construction of the Burdekin Falls dam
estimated to cost $84.5m at June 1980.

Field studies and a preliminary economic assessment were
undertaken of a water conservation and flood mitigation project on
the Proserpine River. While most cane-growers use some
supplementary irrigation from underground sources and direct from
the river, the general level of crop yield response is not high and
conserved water would have to command a wide area to justify large
scale capital expenditure to construct a dam for irrigation purposes.

Current studies include an update of the Lower Mary Irrigation
project and assessing the economic feasibility of a dam on the
Maranoa.

Carcass classification

An economic evaluation of benefits and costs of carcass
classification from trials conducted at Bundaberg and Kilcoy was
incorporated in reports prepared for the National Carcass
Classification Supervisory Committee. Two beef and four pig
classification trials were involved.

This work was undertaken through part-time assistance and by
secondment of an economist to the Queensland Meat Industry
Organization and Marketing Authority for 4 months early in 1981.

A butcher trading trial at Kilcoy is now in operation which will
investigate various aspects of trading using classification information.

Livestock Market Reporting Service

Assistance has been given to the Queensland Meat Industry
Organization and Marketing Authority to computerize their
manually-operated  Livestock  Market  Reporting  Service.
Unfortunately, operational difficulties were encountered with the
computer hardware equipment, originally installed in March 1980,
and further capital expenditure has been necessary to upgrade the
system which should be functioning satisfactorily in July 1981.

Young Farmer Establishment Scheme

Following State Cabinet’s approval in principle in November
1980 to establish a scheme for young farmers, further economic
investigations have been undertaken in association with the
Department of Lands for subsequent discussions with State Treasury
concerning funding.

The profitability of a range of farming systems was re-examined
throughout the State to assess loan repayment capacities under
various financing alternatives. Some concessional assistance was
incorporated in financing proposals considered in recognition of the
low equity of prospective applicants.

The feasibility of a farm purchase has been eroded by high
interest rates and land prices escalating beyond productive values. To
purchase a viable farm in Queensland would normally require a
capital investment of more than $200,000. The repayment capacity of
most farming systems would generally be inadequate for a purchaser
to survive on low equity (below 40%) without substantial concessional
assistance.

Processing feasibility studies

Assistance was also given to the Department of Commercial and
Industrial Development in assessing the feasibility of establishing a
wool processing facility in central-western Queensland. An appraisal
was also undertaken of a proposal to establish an edible animal blood
processing plant in Brisbane.

Industry studies

Agriculture

Grain and oilseeds. Favourable grain, oilseed and cotton prices
were reflected in relatively high returns for dryland and irrigated
cropping. For example, in the Central Highlands, dryland farms priced
from $200 to $300 per hectare returned gross margins from $70 to $80
per ha under crops such as wheat, safflower, sorghum or sunflower.
Gross margins under irrigated cropping ranged from around $200 per
ha for wheat to almost $1,000 per ha for cotton. Irrigation blocks at
Emerald are now being offered at more than $3,500 per ha, compared
with less than $2,000 per ha in 1980. In addition, established growers
would have a capital investment in farm machinery around $250,000.

The profitability of navy beans was assessed for comparison with
alternative crops to assist the Navy Bean Marketing Board in its
promotion campaign in central and northern Queensland.

Returns from navy beans and alternative crops were also
discussed in a paper presented to a Navy Bean Seminar at Kingaroy in
September 1980. Risk and uncertainty in gauging crop prospects are
significant factors influencing farmers decisions on which crop to
grow.

An analysis of changes in costs for the production of seed beans
from 1975-80 was carried out for the Seed Bean Growers’ Association
in Biloela. The resultant increase in production cost was 49%
compared with the increase in the C.P.1. index of 61%.

In a similar study, the costs of lucerne hay production for the
Callide Lucerne Growers’ Co-operative since 1978-79, it was found
that costs had increased 11.6% in 12 months bringing the total cost to
$103 per t (including an allowance for a return on capital).

The economics of installing additional drying facilities at Kairi
and Atherton silos were examined on behalf of the Atherton
Tableland Maize Board. A recommendation against installing these
facilities was accepted by the Board.

The economic feasibility of establishing a livestock protein
industry in north Queensiand was examined. In the short term, there
was neither the demand nor the supply of soybeans and lupins for this
industry. However, the situation is likely to change with increased
production of soybeans now evident in the Burdekin.

Studies undertaken for the rice industry in the Burdekin included
the impact of differential water charges and economies of farm size.

Rice studies at Mareeba included an assessment of grower returns
under rotational cropping with soybeans and sorghum and monitoring
new grain dryers installed by the Rice Marketing Board.

Management practices and farm machinery investment were
examined in a Peanut Survey report undertaken in the South Burnett
late in 1979 at the request of the Peanut Sub-committee of the
Queensland Graingrowers’ Association and with financial support
from four local shire councils.

Survey results were grouped according to yield and land system.

The gross margin for the 1979 peanut crop was $246 per ha for
the low yield group and $368 per ha for the high yield group. For the
whole peanut crop rotation, the gross margin for the low yield group
was $206 per ha compared with $275 for the high yield group.

Farms in the Cloyna-Murgon land system grew six peanut crops
in 10 years on the same land compared with four crops in 10 years for
farms in the Kingaroy system. Double cropping of peanut land is more
prevalent in the Cloyna-Murgon land system.

Farmers in the Kingaroy system were almost exclusively specialist
peanut growers with a relatively stable peanut-maize rotation. In the
Cloyna-Murgon system, peanut lands were cropped intensively to
almost a peanut monoculture with an occasional rotation crop of
sorghum and frequent (1 year in 2) winter crops of barley or wheat.
The gross margins for the whole peanut crop rotation were $271 per
ha for the Kingaroy system compared with $277 per ha for the Cloyna-
Murgon system. While returns are comparable in the short term, more
frequent cropping of peanuts could possibly be at the expense of long

~ term viability.
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Survey results have been discussed at two meetings of the J.
Bjelke-Petersen Research Station Industry Consultative Committee,
three district graingrowers’ meetings and four farmer discussion
group meetings with emphasis being placed on good management
practices associated with high yields.

In north Queensland, alternative energy sources for on farm
drying systems were evaluated to effect cost savings for peanut
growers.

The cost of heliothis in Queensland crops was assessed in a joint
study with Entomology Branch. The study revealed a very high cost in
terms of both chemical and residual damage indicating a need for
further research into biological control measures.

Tea. A joint report on the economics and agronomy of tea
production in far north Queensland was released. A capital
investment of more than $1m is required to develop a 200-ha tea
plantation. In the price range of $1.60 to $1.75 per kg tea growing on
the Atherton Tableland requires yields of 2 000 to 2 500 kg per ha to
make the venture a sound investment. Profitable tea growing in
coastal far north Queensland requires yields of at least 2 500 kg per
hectare.

Assuming an upward trend in tea prices, tea growing should be a
profitable investment in far north Queensland as yields of 2 500 kg per
hectare and above can be maintained.

An economic evaluation was also undertaken to determine the
break-even yield required to cover the additional costs involved in
clonal tea production in north Queensland. The results obtained did
not favour production research in clonal tea.

Tobacco. A labour use and capital investment survey was
undertaken of 50 tobacco growers in Mareeba-Dimbulah area and 10
in northern New South Wales before preparation of a cost index for
the Australian Tobacco Board. This index provided a basis for price
negotiations for the 1981 season. Information supplied by consultants
to the Victorian Tobacco Board was also incorporated in the cost
index.

The economist at Mareeba has assisted the Tobacco Quota
Committee in handling grower enquiries. He has also been monitoring
trials of a modified mechanical harvester and is a member of the
North Queensland Tobacco Research Committee.

Horticulture. Cost of production indices for processing beetroot,
carrots, peas and beans in the West Moreton were revised and
presented to growers, processors and the Committee of Direction of
Fruit Marketing.

These indices provided a sound basis for price negotiations and
the prices for peas and beans were increased by 30 to 40% and 14.5%
respectively. Returns from these vegetable crops are now competitive
with alternative grain crops.

This cannot be said for beetroot and carrots whose prices
increased by only 10%. Concern exists about the long-term
competitiveness of these crops when compared to the highly profitable
summer oilseeds.

An economic assessment was undertaken of pineapple
production for presentation at a Yeppoon fruit growers’ field day in
October 1980.

Pineapple production in the Fitzroy and Livingstone Shires is
valued at more than $3.5m and represents 20% of the Queensland
crop. Assuming yields of 80 and 40 t per ha for plant and ratoon crops
respectively at $150 per t, the average gross margin over 3 years should
exceed $3,500 per ha per year in central Queensland.

However, there has been a significant drop in the price of
pineapples supplied to the Number 2 pool at the cannery and
subsequent over-supply and drop in price of pines on the fresh fruit
market. Currently, certificate holders can supply 5 t of pineapples per
certificate to the cannery with 4.2 t going to the Number 1 pool at
$160 per t and the balance to Number 2 pool at around $40 per t. The
current market value of cannery certificates is around $1,200.

Follow-up visits to Burnett growers who attended a farm office
school for citrus growers last year revealed a general improvement in
their farm recording systems.

Three citrus orchards and the co-operative packing shed in
Mundubbera-Gayndah area have microcomputers. This has
highlighted the importance of a generally accepted recording scheme
which has been developed through this training programme.

In view of the rapid expansion taking place in the mango industry
in north Queensland, a postal survey of commercial growers from
Sarina to Mareeba was initiated in April 1981 to assess production
potential in the light of available markets. Grower response to the
postal survey exceeded 65% and should establish whether there is a
need for a processing facility.

This survey is part of an overall study to provide guidelines for
producers, processors and other parties interested in the future
horticultural development of the Bowen-Burdekin region, particularly
associated with the Burdekin dam project.

This study is being undertaken by an inter-departmental
committee which should complete its report by the end of 1981.
Members of the committee visited the area in April 1981 for

discussions with growers and industry representatives, marketing
organizations and departmental extension and research staff.

In response to local requests, a profitability study is being
undertaken of mango production on the Atherton Tableland.

Livestock

Beef. The severity of the drought in 1980 along the southern
border was highlighted in a survey of beef properties in the
Goondiwindi district in which four of the seven properties incurred
non-recoverable losses in excess of $200 per breeder. Costs measured
included loss of income from forced sales, deaths, agistment,
purchased feed, droving freight and extra labour and materials, but
excluding any government drought rebate which applied on stock and
fodder movements.

The Branch also contributed to an overall review of drought relief
measures particularly in relation to taxation.

A management service to monitor profitability in the beef
industry has been extended to cover the major beef regions utilizing
the annual summary provided through the farm management
accounting service. Results are discussed individually with graziers
and in discussion group meetings in areas such as the Burnett.

This information is also widely disseminated through newsletters
as in the ‘Burnett Beef Series’ of farmnotes which have focused
attention on pasture improvement and herd management systems.

Economists have worked with C.S.I.R.O. scientists in examining
economic aspects of pasture research programmes. For example, a
joint paper was presented at a field day at Narayen emphasizing the
role of legumes in low key pasture improvement. Assistance was also
provided in a paper on pasture improvement in the Burnett published
in the C.S.I.R.O. journal Rural Research.

Taxation provisions relating to the brucellosis and tuberculosis
eradication campaign were examined and discussed with graziers at
meetings in far western Queensland. Subsequent discussions were held
with the Australian Taxation Office in association with Veterinary
Services Branch officers.

The economics of alternative herd management strategies
available to graziers affected by the B.T.B. eradication scheme will
shortly be examined with the aid of a microcomputer using a
programme developed by the Bureau of Animal Health.

In north Queensland, economic aspects of the agrostology
programme for the dry tropics were examined. Assistance was also
provided in preparing property development plans for graziers in the
Peninsula including an aboriginal group.

Economic constraints to the beef industry in the dry tropics were
examined in a paper to a seminar in Townsville sponsored by the
C.S.I.R.O. and the North Queensland Sub-branch of the Australian
Institute of Agricultural Science.

A report on the economics of installing liveweight scales at the
Mareeba cattle saleyards was completed in May 1981.

Cattle price studies are under way in central and southern
Queensland in which relationships between prices of various classes of
cattle and between futures and saleyard prices are being examined. A
knowledge of these relationships is important when using futures and
it appears that there is an annual cycle in the futures-saleyard price
relationship.

Assistance was again provided to the Royal National Association
in the computer analysis of their carcass competitions at the Brisbane
Show. The eleventh beef bone-out competition attracted 27 entries
with average yields of 70.4% meat, 13% fat and 16.6% bones.

Sheep. The successful Property Managers’ School at Charleville
early in 1981 provided a good opportunity to present results of
economic surveys of western land resource regions to more than 100
graziers who came from as far afield as Bourke and Longreach.

The ‘Eastern Mulga’ survey which covered the ‘tougher’ areas of
the Charleville district has been updated to include all years from
1972-73 to 1979-80. The average income of the graziers surveyed over
this 8-year period was $19,400 (before deducting interest on borrowed
money) representing a return to an average of 1.6 family labour units
(unpaid), 21 000 ha of land, 5 500 sheep and 550 cattle. At 1980-81
wool, sheep and cattle prices the properties surveyed have the
potential to produce an average net income before interest in a normal
year of $25,000.

Incomes during the survey period fluctuated markedly mainly
because of extreme variability in the cattle enterprise in both price and
turn off. By comparison, the sheep enterprise was more stable and
profitable.

A similar survey has been undertaken in the Paroo mulga land
from 1974-75 to 1978-79. A frontages survey on the northern end of
the Cunnamulla Land Resource region has begun to monitor
economic performance of properties with mulga and frontage country
combined for comparison with the other mulga regions.

These surveys provide essential factual information on local
economic conditions for research and extension conducted at the
Charleville Pastoral Laboratory. This information was of value to the
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Australian Wool Corporation Production Research Advisory
Committee in a recent review of the Charleville Pastoral Laboratory. It
was also presented to the Grants Commission hearing in Charleville to
illustrate the detrimental effects of prolonged drought on the capacity of
graziers in the Murweh and Quilpie shires to meet rent and rates and
what percentage they represented of total costs.

In conjunction with the Paroo Resource Region Survey,
information is also being collected on forms of business ownership.
This study is concerned with the intergenerational transfer of property
assets between members of the family particularly in relation to how
they have been financed and if any difficulties have been encountered
during transfers and in working of resultant partnerships. The
outcome of this study will be an extension publication on the use of
partnerships in rural industry.

Dairying. To arrest a declining flow in milk production
particularly in areas such as the Near North Coast and West Moreton,
considerable emphasis has been placed on the economics of expanding
milk production through the adoption of improved technology and
facilities, use of irrigation and fodder conservation and acquisition of
additional land where appropriate. All sectors of the dairy industry
have been involved in promoting increased milk production.

Rising optimism and increased profitability is evident in the dairy
industry with small increases in market milk quotas and recent rises in
both market and manufacture milk.

A Statewide survey of the costs of production of milk in 1979-80
was conducted on behalf of the Queensland Milk Board. More than
100 dairy farmers were personally interviewed to provide information
to update the basis for the milk cost of production index maintained
by the Board to monitor changes in the costs of milk production as a
guide in price determination.

Survey participants received a computer printout of their
individual results and it is pleasing to note that a number of these
producers have now joined the dairy farm management scheme to
record on a continuing basis.

Considerable emphasis has been placed on dairy farm records
with the development and testing of physical and financing recording
schemes in the Burnett and Moreton regions.

Economic aspects of dairy heifer replacement were examined on
the Atherton Tableland. The objective was to get replacement heifers
into the herd earlier. Results indicated that this management practice
would be highly economic because, with fewer replacement heifers,
more milking cows can be carried.

Pigs. Profitability of pig producticn was depressed with the
influx of cheap overseas imports from Europe and New Zealand
combined with high feed grain prices. The worst affected producers
are the newcomers who have made a large investment-in the industry.

In response to a growing concern on pigmeat production costs,
the importance of controlling feed consumption and cost and break-
even prices, according to size and performance, were examined in
extension articles and discussed at grower meetings.

Membership of the piggery performance analysis programme on
the Darling Downs has been expanded. This manual system entailing
quarterly group comparisons is being computerized to facilitate
calculations.

The second superporker carcass competition at the R.N.A. Show
had 10 entries which averaged 81.3% edible meat compared with
81.8% from 13 entries in 1979. A joint article on the superporker
competitions has been prepared for the Queensland Agricultural
Journal.

Poultry. Quarterly and annual updates of egg costs of production
were provided through the Egg Marketing Board Suppliers’
Organization Cost of Production Committee for consideration by the
South Queensland Egg Marketing Board in price determination. Costs
of production were also monitored for the Central Queensland Egg
Marketing Board.

A random survey sample of 20 egg producers in southern
Queensland was undertaken late in 1980 to gather data on labour
input, production expenses, overhead costs and capital investment as
a basis for reviewing the cost of production model.

The cost-of-production methodology was reviewed by an
independent authority in accounting to consider the theory relating to
insurance coverage for risk of flock destruction and return to capital
to establish appropriate costs for these items to include in the egg
model.

Bread. Following the 1978-79 Statewide survey of bread
manufacturing costs contact has been maintained with the Bread
Industry Committee in providing advice on the construction and
operation of the index established to monitor cost changes in the
industry.

Fish. Economic studies were undertaken for the Fish Marketing
Investigation Committee which reported to Cabinet in January 1981
on the role, functions and composition of the Queensland Fish Board,
the structure of fish marketing in Queensland, pricing policies and the
relationship between fish marketing and fisheries management.

These investigations have contributed to a significant
improvement in the Board’s financial position and marketing
activities. Subsequent Branch commitments have included
involvement in planning of new legislation for the fishing industry and
in further consultations with the Board on project evaluation,
marketing policies and financial performance.

A joint paper is being prepared on the ‘Structure and Economics
of Fish and Seafood Marketing in Queensland’ for presentation at a
conference on managing Queensland fisheries to be held at Griffith
University in August 1981.

Economics Research

Regional economics

Structural relationships of various sectors of the north
Queensland regional economy in the early 1970s were estimated in a
report released in June 1981. This was an innovative study as few
quantitative investigations have been undertaken to assess the impact
of agricultural development on other sectors of the economy.

The northern region’s gross regional output was approximately
$225m in 1970-71, $283m in 1971-72 and $347m in 1972-73. After
allowing for inflation of 6.5% in 1971-72 and 5.8% in 1972-73, gross
regional output grew in real terms by approximately 18% in 1971-72
and 16% in 1972-73, indicating the strength of the northern region
economy during the study. Rural production based primarily on sugar
and beef averaged approximately 11% of regional output while
agribusiness, including processing industries, accounted for a further
20%.

This study was undertaken to provide an effective method of
measuring the regional impact of large-scale irrigation projects. It
provided the methodology and sector output, income and
employment multipliers used to estimate the secondary benefits of the
Burdekin Irrigation Project.

This important research has demonstrated that regional input-
output analysis can be effectively applied in the evaluation of
structural relationships, the evaluation of resource use and product
output levels and for forecasting regional economic activity.

Cost-of-production me{hodology

Increasing involvement of economists in cost of production
studies, as a guide in price determination of products such as eggs and
tobacco, prompted the need to review the methodology used in
Queensland with approaches adopted in other States.

This review was undertaken at the 25th Annual Conference of the
Australian Agricultural Economics Society in New Zealand in a
workshop convened by Mr S. J. Mill on the ‘Theory and Practices of
Measuring Costs of Production’. All States contributed to a
background paper prepared for the workshop which summarizes the
extent and type of their involvement in this field. This review and
workshop proceedings will be incorporated in a research bulletin.

Research stations

The Branch is represented on all major research stations for
economists to be involved in planning and analysis of various research
projects. For example, in central Queensland, projects involving the
economist included an assessment of the limited potential for maize
production, chemical weed control and fertilizer trials in wheat and
the effect of stubble retention and tillage methods on sorghum yield.

In the latter experiment on surface management at Biloela, the
results indicated that, even though good yields can be achieved with
zero tillage, the chemical costs are prohibitive to make this a practical
technique at this stage. Conventional tillage still provides the most
economic return.

Staff

Appointments. Mr 1. B. Robinson, M.Econ.Studies (University
of Qld), former Senior Agricultural Economist in charge of the
Drought Secretariat, was appointed Supervising Agricultural
Economist (Research) in May 1981.

A second economist at Atherton was relocated in Mareeba in
January 1981 to provide an improved service to the tobacco, rice, beef
and horticulture industries on the northern tableland and adjacent
regions. )

An economist was reappointed to Emerald in May 1981 after the
centre had been vacant since September 1979. Emerald had been
serviced on a part-time basis from Rockhampton in the interim.

Inservice training. Inservice training was provided for Branch
staff in a wide range of fields including computer programming and
systems analysis, extension, futures trading and management
development.

At a Branch workshop for officers in southern Queensland in
June 1981, a teaching segment was devoted to the economic analysis
of biological research which was conducted by Professor J. R.
Anderson from the University of New England.
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Standards Branch

THE purpose of Standards Branch is to benefit primary industries by maintaining appropriate
standards and control systems for agricultural requirements and agricultural products.

Its objectives are—

1. To ensure that agricultural chemicals, stock foods and veterinary
medicines offered for sale are effective.

2. To ensure that agricultural chemicals, stock foods and veterinary
medicines and seeds offered for sale are true to label and up to
standard.

3. To facilitate the marketing of agricultural produce by ensuring t_hat
commodities:

(a) comply with prescribed domestic, interstate and overseas
requirements;

(b) agree with their trade description;

(c) are acceptable to consumers;

(d) are packed, handled and transported economically.

4. To ensure that the commercial distribution of agricultural chemicals
is carried out in a safe, responsible and competent manner, and to
assist people whose crops and stock are damaged as a result of
accidental drift.

5. To maintain a seed technology unit to service objectives 2 and 3
above and to provide information on seed quality to farmers and
seed merchants.

Staff

The total staff strength of the Branch is 97. This number is four
fewer than for 1979-80 and includes one graduate officer transferred
to Entomology Branch to help handle current problems in the
beekeeping industry.

Legislation

Assent was given in April to numerous changes to the
Agricultural Standards Act 1952-1972. This Act, which has been in
force since 1953 without any major changes, relates to the sale of
materials used by primary producers and covers seeds, stock foods,
fertilizers, limes, pest destroyers, veterinary medicines and growth-
regulating materials.

The alterations will improve administrative procedures, achieve a
greater degree of uniformity in terminology and procedures with other
States as well as remove redundant, outmoded and some over-
restrictive provisions in the present Act. Firms selling the relevant
materials, Standards Branch, and the consumers of these materials
(the primary producers, the home gardener and the pet owner) should
benefit.

The changes are embodied in the Agricultural Standards Act
Amendment Act 1981 and will be introduced when the necessary
administrative procedures and machinery have been developed.

Agricultural Standards

An important aim of the Agricultural Standards Act is to ensure
that Queensland buyers of agricultural chemicals receive materials
which, when used as directed, will be effective for the purposes for
which they are sold.

The amendments to the Act will significantly affect the
procedures used for the registration of agricultural requirements. An
important change will be a streamlining of the procedures to allow for
renewals every 3 years by the payment of fees rather than by the
consideration of detailed applications. The Agricultural Requirements
Board and the Chemical Services Section will be relieved of much
inconsequential work.

A new provision will oblige the wholesale dealer of a registered
material to submit information of which he comes into possession and
which contradicts any information supplied in the application for
registration. Such information would include any which indicates that
the material would have a previously unrecognized detrimental effect
or for some reason is no longer effective.

Registrations

A total of 4-899 applications for registration, including
reregistration and renewal, was processed. This represents an increase
of 379 over last year. This increase reflects the continuing interest in
companion animal medicines and home garden chemicals. Approval
was also granted for the supply of five special mixtures of pest
destroyers, and 23 special mixtures of fertilizers.

The Technical Committee on Agricultural Chemicals referred to
its member in Standards Branch 55 submissions for clearance of new
agricultural chemicals and new uses of agricultural chemicals already
being sold. Consultants from within and outside the Department
contributed advice on the effectiveness of each of the subject
pesticides. Subsequent clearances from this Technical Committee were
used in applications for registration in Queensland.

10834—10

Expansion and updating of Standards Branch Pamphlet No. 74
did not proceed as quickly as in the previous year. Information on the
approved uses, methods of application, limitations on use and
toxicology of 21 pesticides was added. Similar information on 43
pesticides already in the pamphlet was updated.

Data sheets have now been issued on most of the fungicides and
insecticides used on plants in Queensland.

The information received in questionaires completed by
recipients of Pamphlet No. 74 has now been collated. From these
results it is obvious that this publication has been well received.

Agricultural Requirements Board

The Agricultural Requirements Board considered the claims
made by primary dealers regarding the efficacy of 1 555 preparations.
This represents a slight decrease (119) compared with the previous
equivalent year (1977-78) in the registration cycle.

The following table provides an indication of the Board’s
activities—

— 1977-78 | 1978-79 | 1979-80 | 1980-81

Pest destroyers 509 830 1195 599
Veterinary medicines 919 924 757 764
Stock foods 162 117 47 120
Fertilizers 47 43 15 36
Growth regulating

materials 37 30 38 36
TOTAL 1 674 1 944 2 052 1 555

Requests for approval of five Departmental recommendations
were also considered by the Board.

During the year, the Board requested primary dealers to with-
draw from the market place those preparations containing DDT and
recommended for use on cotton. This action followed a decision to
cancel registration of these preparations in New South>Wales from 1
July 1981. This withdrawal of the cotton recommendation will result
in use against dimple bug in apples and pears and certain pests in
bananas being the only acceptable recommendations for preparations
containing DDT.

The purpose of the inspection and associated chemical analysis
service on agricultural requirements is to provide protection to
primary producers and consumers by ensuring that agricultural
requirements offered for sale in Queensland are of an acceptable
standard, true to label guarantee and are distributed by commercial
spray operators in a responsible manner.

Inspection and sampling of agricultural requirements, as
provided for by the Agricultural Standards Act 1952-1972, continued
during the year with some modifications to existing practices. These
changes were introduced to improve the level of compliance with the
Act and its Regulations.

A major innovation was the use of the penal provisions of the
Act. Five firms were charged with offences against the Act during the
year.

The following table provides a summary of inspection activities—

ACTION ON AGRICULTURAL REQUIREMENTS OFFERED
FOR SALE IN QUEENSLAND

. Seed Pest Veterinary Stock Fertilizers
destroyers | medicines foods and limes
No. of lines sampled 1535 146 34 307 61
No. of lines that failed to
comply . 190 27 6 87 18
Action taken for non-
compliance
Lines seized 121 10 13
Quantity seized .. 2 864 kg 9 120 kg
204 L
Action taken for non-
registration
Lines seized . 20 170 2 44
Quantity seized .. 367 kg 6 420 pks 1550 kg 11 kg
102L

A system for the co-ordination of sampling activities and dis-
semination of results was introduced to improve efficiency and
effectiveness of seed inspection and sampling. This programme has
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reduced the ‘incidence of multiple sampling of lines of seed and sub-
standard seed offered for sale. Large quantities of soybean seed were
found to be sub-standard in germination and seized. Concern was
expressed that merchants might not be able to satisfy planting
demands. This problem was resolved after discussions with seed
industry representatives.

The failure on the part of some seed merchants to label lines con-
taining restricted seeds in accordance with regulations introduced in
1978 is still being tackled through an extension progrdmme. Stronger
action may be required in the future. A survey of seed held at
representative outlets was conducted to gain information on seed
quality. The most common reasons for non-compliance were the
presence of live insects and non-labelling of lines containing restricted
seeds.

Analyses of samples of pest destroyers revealed a higher level of
compliance than in the previous year. Those pest destroyers listed in
the above table as being seized because of non-registration were all pet
lines.

Increased attention was given to the Sale of unregistered
veterinary medicines which is reflected in the previous table. Most
preparations seized were pet lines and products used in the horse and
greyhound racing industries. The number of unregistered veterinary
medicines offered for sale, particularly those for pet use, is a con-
tinuing problem mainly because the manufacturers of these pre-
parations are located interstate or overseas. Closer liaison with the
Queensland primary dealers who are responsible for the registration
of these preparations could help overcome many difficulties.

In spite of the efforts made by inspectorial staff, the degree of
compliance of stock foods with label guarantees and prescribed
standards remain unsatisfactory. Use of the penal provisions of the
Act may be necessary to achieve an improvement in stock food
quality. A review of legislation in Australia relating to stock food is
currently being conducted.

The standard of fertilizers sampled during the year was very high
and less effort is now required in this area. The situation with limes,
however, was not as satisfactory although most problems could be
rectified by modification of label claims.

Assistance was provided to Commonwealth bodies monitoring
2,4,5-T for dioxin; grains and fees for aflatoxin; and dairy detergents
and sanitizers for compliance with Australian standards.

Aflatoxin B in excess of prescribed levels was found in a number
of samples of peanut by-products and in feeds in which these by-
products were used. The Peanut Marketing Board and independent
processors are attempting to overcome the problem.

The work of District Inspector Linnett in developing a three-way
divider for use in sampling agricultural requirements was noted by the
Australian Academy of Technological Sciences for listing in their
publication ‘Innovations in Australian Technology 1979-1980°.

Inspectors in most districts are becoming increasingly involved in
carrying out investigations under the Agricultural Chemical
Distribution Control Act 1966-1978, and in preparing reports on such
investigations. Other activities in this area include the examination of
candidates for restricted and unrestricted licences, as well as checking
records kept by commercial operators to ensure compliance with
prescribed requirements.

Seed Certification

The spectacular increases in areas registered for pasture seed
certification and in quantities of pasture seeds finally sealed and
labelled, reflect the outstanding success of the reconstitution and
release of Callide as a greatly superior cultivar of Rhodes grass and its
pure seed production within the seed certification scheme. Areas
registered for certified pasture seed production increased from 833 ha
in 1979-1980 to 1 320 ha in 1980-1981. Of these areas, 389 ha and
640 ha (respectively) were Callide Rhodes grass. Samford Rhodes
grass increased from 64 ha to 110 ha, Graham stylo increased from
100 ha to 158 ha and Fitzroy stylo increased from 40 ha to 66 ha. The
total quantity of pasture seeds finally labelled and sealed as certified
seed was 21 300 kg, compared with 5900 kg in 1978-1979, and
10 000 kg in 1979-1980.

Cold storage for bean seed

After discussions between the principal producer of bean seed
and the Department on the problem of maintaining germination
strength of certified bean seed held in the Burdekin district through
one or more summer seasons, that company has now installed cold
storage facilities at Brandon. This development represents a sub-
stantial improvement in the overall bean seed certification scheme as it
will allow certified stock seed to be held in good condition for several
years, thus obviating the substantial losses which occurred in past
years.

New maize hybrid

With the decline in popularity of Q1280 which had been
important in the Hybrid Maize Seed Certification Scheme in south-
east Queensland for many years, and in the absence of any new

hybrids from Queensland Agricultural College, arrangements were
made with the New South Wales Department of Agriculture to supply
parental seed for the mid season hybrid GH5004 to the certified seed
grower in the Beaudesert district.

As GH5004 had produced the highest grain yields in a
Departmental trial at Kingaroy, it is expected to enjoy a good demand
in southern Queensland. An initial area of 2.5 ha has been grown this
year for the production of certified seed of GH5004. Production from
this area will be shown in next year’s report.

Improved procedures

Procedures in the printing of certification labels and in the final
labelling and sealing of certified seed have been modified during
1980-81 to reduce the time delay between seed cleaning and eligibility
for sale as certified seed. Equipment has been provided for the
preparation of certification labels in country centres. With pasture
seeds, this saves at least 1 week’s delay between the completion of
germination testing and the attachment of certification labels.

SEED PRODUCTION
CERTIFIED AND BASIC SEED (TONNES)

— 1978 1979 1980
Hybrid maize 161 185.5 158.0
Hybrid sweet corn 0.15 .. 0.5
French beans 58 79 95.9
Navy beans 18 9 242
Oats . 1.4 8.6
Pasture 5.8 10.1 22.0
Tomato 0.03 0.37 0.08
242.98 | 285.37 | 309.28
Special mother bean
Stage A 0.8 0.2 0.1
Stage B 9.1 3.7 1.17
9.9 3.9 1.34
Approved oats (hectares accepted)
Stout 525ha | 109 ha 30 ha

Fruit and vegetable quality

Activities carried out under the fruit and vegetable inspection and
extension service benefit consumers as well as the fruit and vegetable
industry and associated industries. This is done by ensuring that fresh
fruit and vegetables offered for sale in Queensland are of an accept-
able standard and are handled, transported and stored under
conditions conducive to the maintenance of freshness and shelf life.

Inspection service. The following table is a record of action

taken under the Fruit and Vegetable Act 1947-1972 by inspectors in
the Brisbane Market, Rocklea.

Quantity seized for not complying
Commodity Number of
actions taken Packages Bins Calculated
total weight (kg)
Fruit 2 139 50 689 | 66 859 000
Vegetables 1180 29 418 | 303.5 518 000
Heavy produce 445 11 703 12.5 614 000

In addition 2 790 inspections were made of retail fruit and
vegetable outlets in Brisbane, Ipswich and the Moreton and Near
North Coast Regions. Eight hundred directions were issued in respect
to produce being offered for sale but which did not comply with the
provisions of the Act.

Regular inspections were also made of wholesale fruit and
vegetable markets and retail shops in major provincial centres and
roadside stalls in production areas.

Dry weather in late winter and spring was followed by very hot
conditions and heavy rain in the summer vegetable growing districts of
Queensland. This resulted in shortfalls of some commodities on the
local market. As a result increased supplies were drawn from southern
States to meet local demands. Similar unfavourable conditions on the
Granite Belt caused shortages in quality stonefruit and grapes while
supplies from southern States, particularly grapes, also showed the
effects of adverse weather conditions in the early part of the season.
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As a consequence, increased quantities of fruit and vegetables
were seized by Inspectors (1 991t) compared with 1979-1980
(1 413 t). Much of this produce was released for sale after sorting or
otherwise being made to comply. However, there was a significant
increase in the quantity of unsound produce destroyed.

Fruit still accounts for the greatest part of these losses which were
only slightly higher than those in 1979-1980. Rockmelons again
attracted greatest attention and with 11 387 packages seized, losses
were higher than for 1979-1980 when only 8 549 packages were seized.
Tomatoes with 6 740 packages seized also showed a substantial
increase while grapes, apricots and peaches recorded heavy losses.

Vegetables and heavy produce showed the biggest increase with
quantities seized in both lines almost double those for 1979-1980.
Cucumbers (4 048 packages), capsicums (3 820) and carrots (4 772)
are still of greatest concern and it is considered that losses could be
reduced with better atrention to post-harvest handling practices. The
increase in lettuce losses on the other hand was a direct result of hot
weather and poor quality.

In heavy produce lines, potatoes accounted for 525 t of the 614 ¢
seized. This was a 100% increase on losses recorded in 1979-1980.
Weather conditions were again the major contributing factor and
potatoes from all growing districts suffered.

During the year, inspectors tested 705 samples of fruit for
compliance with maturity standards. Samples from growers numbered
339, while the remainder (366) were samples taken by inspectors from
lines offered for sale on the Brisbane Market

FRUIT MATURITY TESTING—BRISBANE MARKET

N Growers’ Inspectors’ Total no.

Commodity samples samples of samples
tested tested failed
Mangoes .- 88 19
Plums .. 47 Nil
Rockmelons .. 72 40
Pineapples - 16 6
Citrus 117 63 75
Avocadoes 150 20 56
Grapes 72 60 32
TOTAL 339 366 228

In addition to taking action as above, inspectors gave advice and
performed associated extension tasks. Straw used for packing water-
melons going to southern markets is required to be fumigated, and 216
certificates to this effect were issued on behalf of animal health
services.

Activities under the Diseases in Plants Act saw 936 consignments
of southern stonefruit checked for Sclerotinia laxa certification
together with 714 consignments of southern grapes for Phylloxera
certification.

During the year two inspectors from the Brisbane Market and one
technologist had the opportunity to visit the Sydney and Melbourne
Markets to gain experience and knowledge of interstate inspection
procedures. Two inspectors from the Sydney Market visited Queens-
land. This interchange of knowledge and experience has proved of
great benefit to each officer concerned and will be useful in the
maintenance of uniformity of inspection procedures between States.

Extension service. The attention given to post-harvest handling
and marketing practices by this Department through the Market
Extension Service has been increased with the appointment of two
Horticultural Officers to the project. This was achieved with the
transfer of one technical position from Standards Branch to Horti-
culture Branch who now have the responsibility for co-ordinating
these post-harvest extension activities.

Standards Branch involvement in this project is now concentrated
on providing market information to growers and district extension
officers. Activities in this area have been increased. This is reflected in
the 741 ‘Infringement Notices’ and ‘Market Reports’ sent to growers
this year compared with 471 in 1979-1980. Copies of these were also
sent to district extension officers. ‘Seen in the Market’ prepared by
officers in the Market is being continued as a regular feature in the
fortnightly publication Fruit and Vegetable News.

Reports of unsatisfactory out-turn of produce sent to northern
centres from the Brisbane Market is still a major concern. A project
has now been initiated to develop and promote the adoption of better
practices in respect to cooling, handling and transporting. The aim of
the project is to minimize wastage and improve shelf life of produce in
these centres. Quality and temperature at loading are now being
monitored for some produce at the time of loading onto refrigerated
road and rail transport.

The system of rationalized packages with benefits of ease of
palletization, unitization and forced air cooling is gaining popularity
in all sections of the industry. The efforts of market officers in
promoting this system has been largely responsible for its acceptance

and usage. In conjunction with officers of Horticulture Branch, con-
siderable efforts have been directed towards the implementation of a
returnable crate for fresh produce.

Agricultural chemical distribution
control

Standards Branch services The Agricultural Chemicals
Distribution Control Board which was formed under the Agricultural
Chemicals Distribution Control Act 1966-1978. The activities of the
Board provide landholders with some protection from damage caused
by commercially distributed agricultural chemicals. Responsibilities
include the licensing of agricultural pilots and commercial weed
control operators and recommending controls on the use of agricul-
tural chemicals in the State.

Assistance is given to the owners of damaged crops and livestock
when the damage has been caused by the drifting of agricultural
chemicals from aerial spraying and of herbicides from ground
spraying. Their cases of damage are investigated under the provisions
of the Act. Crops and livestock are inspected, the records of licensed
pilots and operators are examined, inquiries are made and samples are
analysed in co-operative work by officers in various sections of the
Department. The Board considers that reports from officers and
issues statements on the findings to the owners of the damaged crops
or livestock.

Branch activities included the issue and renewal of licences for
agricultural pilots and commercial weed control operators; ensuring
that contractors held adequate security as a source of recompense in
the event of accidental damage or injury to crops or stock; the investi-
gation of such complaints; and the consideration of requests for
permits to use restricted chemicals in hazardous areas.

Licensing

During the year, 81 examinations for unrestricted Commercial
Operator’s Licences were held in 25 centres. One hundred and forty-
eight applicants for Commercial Operator’s Licences and nine for
Pilot Chemical Rating Licences were examined. From these and
earlier examinations, the following licences were issued or renewed—

119 unrestricted Commercial Operator’s Licences issued
143 restricted Commercial Operator’s Licences issued
1 038 Commercial Operator’s Licences renewed
15 Pilot Chemical Rating Licences issued
51 Pilot Chemical Rating Licences renewed.

Investigations

Forty notifications of complaint on damage were received and
investigated during the year. Five of these related to injury to
ornamental plants and shrubs growing in home gardens, 11 to
honeybees and the remainder to horticultural and agricultural crops in
south-east Queensland and coastal areas of the State. Statements of
these investigations were issued by the Board.

Permits

Nine applications for the issue of permits for the distribution of
herbicides in Hazardous Areas were received. Three of these appli-
cations were for the distribution of ester formulations of 2,4,5-T or a
mixture of ester formulations of 2,4-D and 2,4,5-T onto approxi-
mately 2 180 ha of forest in Hazardous Area No. 1. Another four
applications were for the use of ester formulations of 2,4,5-T in
Hazardous Area No. 2.

Of the remaining two applications, one related to the aerial
distribution of ester formulations of 2,4-D and 2,4,5-T from a heli-
copter onto wattle and groundsel bush growing in 8 ha of pasture in
Hazardous Area No. 1. This application was refused because the
spraying would have been an unacceptable risk to susceptible crops in
the vicinity. The other application, relating to the spraying of
regrowth of willows in certain streams in the Glengallan Shire, is still
under consideration.

Computer programme

During the year, Standards Branch staff assumed responsibility
for operating the Agricultural Chemicals Distribution Control
computer based filing system. The system continued to store
information on licence holders, licence restrictions, employers of
holders of Commercial Operator’s Licences and details of security
held by owners of distribution equipment.

In May 1980, licence holders were issued with applications for the
renewal of their Commercial Operator’s Licence on which the details
recorded on the computer file were shown and given the opportunity
to submit changes. Updated information was recorded and licence
renewals were printed by the computer for issue to licence holders.

Lists of licensed operators and related information were
produced by the programme and distributed to inspectors appointed
under the Act.
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Export supervision

The purpose of the export and inspection service is to facilitate,
on behalf of the Commonwealth, international trade by providing
information, inspection services and documentation in respect to the
Quarantine requirements of overseas countries for plants and plant
products. This service also serves to maintain the quality and demand
for Queensland plants and plant products on overseas markets by the
inspection and documentation in line with Commonwealth export
legislation.

Associated duties involve ship and container inspection before
commodities are loaded. This year 39 vessels were inspected at the
port of Brisbane and 24 vessels at Gladstone.

Empty container inspections at metropolitan container depots
totalled 1 602, of which 182 were rejected and a further 509 containers
were withdrawn pending fumigation, spraying, cleaning or repairs.

Regular inspections are carried out at the two export grain
terminals at Pinkenba and the terminal at Gladstone, to ensure that
hygiene standards are properly maintained.

Other duties include supervision of fumigation, heat treatments
and other disinfestation measures, fruit maturity determinations and
sampling of exported commodities for pesticide residues.

Cereals and coarse grains

Drought and other adverse weather conditions were responsible
for a general reduction in grain exports from the port of Brisbane. In
central Queensland, however, exports of both wheat and sorghum
from Gladstone increased slightly to 319 196 tonnes.

Total shipments of cereal and coarse grains from Queensland
were 850 312 tonnes made up of wheat 395 606 t, barley 60 816 t and
sorghum 393 890 t.

Details of shipments are—

Destination (gx};rexi;) (g)zgxlfe);) S(?;ﬁ?]:sr;l

Japan and Far East 49 053 | 14292 | 286 734
South-East Asia 249 004 | 46 524 11 851
Papua New Guinea and Pacific

Islands 32182 14 384
Near and Middle East 45 113
Russia .. 80 903
China 20 254 .
United Kingdom .. 18
TOTAL 395 606 | 60 816 [ 393 890

Othér grains and seeds

Substantial increases in exported quantities of seeds for sowing
are largely due to sales of sunflower, maize and sorghum to Taiwan,
South-East Asia and the Pacific Islands. These shipments, mainly
from the Darling Downs, increased from 25 t in 1979-80 to 346 t in
1980-81.

Carpet grass (Axonopus spp.) and Panicum maximum were again
the two main tropical pasture species exported.

A small but significant market of 9 t of tropical pasture seed was
develcped in China.

A shipment of 20 t of tea seed (Camellia sinensis) was exported
commercially from north Queensland for the first time.

Birdseed grains, peanuts, mung beans, rice and other crops for
culinary purposes were exported to traditional markets from southern
and central Queensland districts.

The macadamia nut industry continued to expand and the 160 t
exported were more than treble exports in the previous year.

Stock food consignments accompanying livestock shipments: to
overseas countries increased to 985 t.

Inspections under Export (General) Regulations and/or
Phytosanitary Certificates are summarized hereunder (in tonnes)—
Desination | Sesds | Seeds | Peanuts | Brd | Malt | Riee | Sk

U.K. and northern )

Europe 19 599 747 .. 1012
Southern Europe .. 34 R 754 .. ..
North America 113 962 34 3 .. 110
South America 109 .. .. ..
Central America 53 . . ..
New Zealand 6 .. 289 743
Papua New Guinea

and Pacific Is. 168 123 110 3712432 738 | 231
South-East Asia 177 .. .. .. .. .. 14
Far East-Japan 68 159 1018 |1703 1969 .. 492
Far East-Taiwan 61 955 2 454 .. ..
Far East-Korea .. .. .. | 1508
Far East-China 9 .. .. .. .. .. ..
Far East-others .. .. 69 .. .. 90| 248
Near & Middle East| .. .. 119 .. .- ..
Africa 11 .. .. 451 .. .. ..
TOTAL 794 2832 | 2386 (6145 {5909 | 1950 985

In addition to the above, numerous small consignments of miscel-
laneous grocery trade products totalled 156 t. These included dried
beans, peas and lentils, and other culinary items exported to Papua
New Guinea and Pacific Islands.

Other exports of significance were a gift shipment of 1 300 t of
maize to East Timor and 4 650 t of flour to Burma on behalf of the
Department of Administrative Services.

A consignment of 3 409 t of raw cotton was inspected on behalf
of the Government of the People’s Republic of China. Another
shipment of 49 t was inspected for Thailand.

Other inspections included duboisia leaves to Italy, wheat gluten
to Middle East countries and dried ginger to South Africa.

Fruit and vegetables

Citrus. Export citrus fruits were again in demand on world
markets, with the Middle East, Canada and Europe receiving the
largest quantities. Mandarins predominated with 6 749 t approxi-
mately two-thirds of the overall export total of 10 403 t of citrus.

A large shipment of 82 900 cartons of citrus was exported in July
1980 from Brisbane and was said to be the greatest quantity ever to
leave Australia in one vessel.

Apples. Because of extreme drought, sunburn and hail damage,
early expectations of a record apple export season did not eventuate.
It was only through the determination of growers, exporters and
packers that 1 212 t were shipped, compared with 979 t last year.

Two District Inspectors completed a week’s training course in
Melbourne in March 1981 on cold sterilization calibration techniques
for apple and pear shipments to the United States of America.

Pears. Approximately 333 t of pears were exported. At inspection
most were in a sound hard condition. However, some rejections were
incurred with fruit too forward and in blemished condition. There was
cause for some concern with an increase in rejectons for San Jose
Scale infestation.

Vegetables. Heavy vegetable exports increased from
approximately 893 t in 1979-80to 1 636 t in 1980-81. Light vegetable
exports increased less markedly.

The following table summarizes tonnages of fruit and vegetables
exported during 1979-80 and 1980-81—

Citrus fruits (1t90 71191:685(; é&?{gsl)
Oranges 4 346 2992
Lemons 378 169
Grapefruit 543 493
Mandarins 6 594 6 749
TOTAL citrus 11 861 10 403

Other fruit and vegetables

Apples 979 1212
Other fruit 665 718
Heavy veg. 893 1 686
Light veg. 668 875
TOTAL other fruit and vegetables 3205 4 491
TOTAL all fruit and vegetables 15 066 14 894

Plants. An increase in exports of plants was noted. A total of 303
consignments was inspected for phytosanitary requirements,
compared with 200 consignments last year.

Fumigation. Supervision of fumigation of fruit with EDB was
carried out to meet both export and interstate requirements. The
chambers situated at Clapham Junction ceased operating this year. A
small chamber was approved for use at Eagle Farm, Brisbane..

The following table lists quantities of fruit fumigated at Brisbane
and country centres—

st Fomigated (oacianes (oacases
Mangoes 34 084 45 459
Oranges 46 036 15 026
Lemons 3652 5220
Mandarins 160 368 134 148
Grapefruit 4 070 9 704
Capsicums 43 954 29 727
Rockmelons | Nil 56
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Quarantine

Sampling and inspection of imported seeds for sowing and fruit
and vegetables was carried out on behalf of Plant Quarantine Service
at the port of Brisbane.

Ryegrass seed (Lolium spp.), lucerne (Medicago spp.) and clover
(Trifolium spp.) comprised more than three-quarters of the 825 t of
seed inspected.

Citrus fruit from United States of America and onion and garlic
shipments from New Zealand represented the major fruit and
vegetables imports inspected.

Branch officers also worked closely with quarantine officers at
the ports of Townsville and Gladstone, assisting with cargo
inspections and other items subject to quarantine inspection.

Seed testing and research

The Seed Testing Service exists to provide information for
regulatory purposes and to verify seed quality for research purposes.
In addition, the service provides assistance to intending purchasers of
seed in the selection of an appropriate quality for planting. Tests on
seed submitted by an owner for his own sowing are carried out free of
charge.

The following table indicates the extent of general seed testing
carried out conjointly during the year by the Queensland Seed Testing
Station at Indooroopilly, the Seed Testing Sub-station at
Toowoomba, and the North Queensland Sub-station at Mareeba.

Samples received at Indooroopilly during the year were again pre-
dominantly pasture grass seeds, the main species being Panicum
maximum. By contrast, the Toowoomba Sub-station analysed the
bulk of cereal, birdseed and oilseed samples. The Mareeba Sub-station
handled mainly field crops.

Sources of seed samples received for analysis at the Departmental
Seed Testing Laboratories—

Source of Purity Germ. P.&G. | *Brd. | +T.T.C. Totals

Sample sd. (Samples)
Merchant 119 1176 | 4625 6 275 6 201
Farmer 12 4291 1144 .. 2 1587
Inspector 8 392 | 1351 1 200 1952
Import 119 3 15 .. .. 137
Departmental 4 48 797 .. 50 899
Other

departments 8 26 307 .. 1 342

Experimental 644 .. 50 694
TOTALS 293 2085 9911 | 134 584 13 007
*Bird seed + Tetrazolium chloride tests

Two additions to the ‘Agricultural Standards (Seeds) Regulations
of 1969’ were gazetted as follows—

® Themeda quadrivalvis (grader grass) was added to the Restricted
Weed Seeds List with a maximum of 500 seeds allowable per
kilogram

® Alternanthera philoxeroides (alligator weed) was included in the
Prohibited Weed Seeds List.

For the first time, heavy ‘ergot’ contamination is severely
affecting the buffel supplies this year. The ‘Claviceps’ in the ‘honey-
dew’ stage are now being identified and recorded on the analysis
certificate from the laboratory. The larval stage of Manparva
rhodonenia is also causing severe damage in the Banana Shire and
surrounds.

Bird seed testing by the Department has altered in that a Grain
Analysis Certificate is now issued for all seed intended for purposes
other than sowing. The Department does not accept responsibility for
the sampling of such lines of seed, with the results obtained relating
only to the sample as received by the Department.

Several amendments to the I.S.T.A. Rules, in relation to the
testing of Cenchrus, Brachiaria, Setaria, Stylosanthes, Beta, Dactylis,
Festuca, Hordeum and Oryza, were agreed upon at the I.S.T.A.
Congress held in Vienna in 1980, and these amendments are to become
effective from 1 July 1981. Of major significance is the I.S.T.A.’s
acceptance of the so-called ‘Irish’ method for buffel grass seed.

Approximately 250 Blue International Seed Sample Certificates
were issued during the year, together with 162 Orange International

Seed Lot Certificates. These numbers indicate a greater awareness by
the use of these internationally-accepted analysis certificates.

Comparative tests on French beans, navy beans and soybeans
were held between the State laboratories in Queensland, New South
Wales, Victoria and Tasmania. Mr D. Genn, of Standards Branch,
visited all laboratories during the conduct of these tests.

Variation between laboratories in terms of seedling assessment
was negligible. However, there was considerable variation in recorded
germination percentages, particularly for Tasmania, and this
variation was attributed to differences in testing techniques (especially
substrate moisture control).

Participation in various I.S.T.A. Referee Testing Programmes is
highlighted again this year. A series of germination and T.T.C.
comparative tests was conducted throughout the year, with the
Brisbane laboratory fairing extremely well once again. Of particular
significance was the T.T.C. work where endeavours are being made to
present methods used by the Branch in testing tropical grasses to the
1.S.T.A. Tetrazolium Committee for consideration. To this end, an
experienced analyst in this field, Miss Isobel Lamberth, is to attend an
I.S.T.A. T.T.C. Workshop in Oslo from June 21 to 28. Miss
Lamberth will conduct a similar workshop in Brisbane in September
to inform other Australian analysts of the latest developments in TZ
testing.

Research work included an investigation of germination in green
panic grass. Despite the occurrence of some complex interactions, it
has been found that the combination of acid scarification (15 min),
potassium nitrate without light promote germination of partially
dormant green panic seed more than any other combination.

A project by Mr S. Kwaengsopha (a Thailand student at the
University of Queensland) investigating the effect of dry heat on hard-
seededness in Leucaena leucocephala was supervised by Mr Butler.
Exposure between 70°C to 80°C for 2 to 4 hours gave the best effects.

A further project showed that acid scarification for periods of 20
to 25 min was not only more effective but had a quicker impact on
hardseededness.

Research and publications

Following dormancy problems with sunflower seed, the Research
Section had, this season, been conducting field trials at Hermitage
Research Station. Seed testing staff members have undertaken the
planting and assessing of the plots, an activity that also provides
valuable field experience for our analysts.

The Seed Testing Laboratory again was a centre of interest for
overseas, university and college study groups. University, Q.I.T. and
Gatton College students were given talks by senior members of staff
combined with practical demonstrations of the techniques of seed
testing. A number of overseas students on returning from
participation in various International Training Courses visited our
laboratory to compare testing methods with those in their homeland.

A booklet entitled Weed and Crop Seeds found in Samples
analysed during 1978 was compiled by Helen Low and printed this
year, while the Queensland Seed Testing Procedures book has been
revised and considerably expanded and is currently being printed for
distribution to all analysts.

Brisbane staff were involved in two workshops during the year.
The first, a Seed Cleaners’ Workshop, held at the Gatton Agricultural
College at Lawes, involved the participation of three senior analysts
for a half-day. Mr Genn, Mrs Fanton and Miss Low conducted
lectures and practical demonstrations in the discipline of seed testing
and also assisted the Inspectors in the practical demonstrations of seed
sampling.

The second workshop was a two-day ‘Commodity Board’
workshop, involving the Brisbane laboratory, the Barley Marketing
Board, the Wheat Board, the Navy Bean Marketing Board, the
Peanut Marketing Board, and the C.O.D. Throughout the 2 days,
lectures and practical exercises were conducted and the individuals
from the Boards were shown the latest techniques in testing their
particular commodity. Interpretation of seedling categories was of
most significance.

The workshops proved to be most successful and it is hoped that
similar workshops will be conducted on a regular basis in the futuie.

Because of a higher than usual turnover of staff, there has been a
considerable input into our internal training programme. All new seed
testing personnel undergo this intensive training. The programme has
been extended to include inspectorial staff to broaden their knowledge
of seed testing and seed quality.
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Division of Land Utilisation

THE Division of Land Utilisation has as its charter to assist the sound utilization of the State’s iand
resource. This includes, of course, the preservation, rehabilitation and subsequent maintenance of that
land. The Division also provides an agricultural engineering service to both the farming community and
the rest of the Department and has a drafting section to assnst in the production of maps and other

drawings relative to the work of the Division.

To achieve its major purpose, the Division must study the use to
which land is currently being put, its future potential and the effect of
a range of management techniques on its viability as a natural
resource. It must therefore collect information about the State’s
resources, evaluate opportunities for development based on that
information, research problems of land degradation to find practical
solutions and provide extension and farm services to put those
solutions into effect.

The Division has organized its operations into a suite of sub-
programmes. Each of these sub-programmes comprises related areas
of activity and each is a clear portion of the work which the Division
must do to achieve its goals.

Within the land use area, these sub-programmes are Land
Resource Assessment, Development Planning and Evaluation, Land
Management Research, General Soil Conservation Services and Area
of Erosion Hazard Services. This report is presented under these sub-
programme headings. Engineering Services contains two sub-
programmes, Agricultural Engineering Research and Environment
and Resources Research. These are reported together.

Implementation of soil conservation measures

A record total of 62 402 hectares of grazing and cropping land
was treated with soil conservation measures during the year,
representing a 21% increase over the area treated in 1979-80.
Emphasis was again placed on the treatment of cropping land, with
grazing land accounting for only 2% of the area treated. Record
treatment rates were achieved in both the extensive and intensive
cropping lands because of the high level of interest in soil conservation
by grain growers developing marginal cropping land in central and
southern Queensland, and cane growers developing land for
expansion along the coast. Even with these record treatment rates, the
area still requiring treatment is increasing because of continuing
development of land for cropping. Accurate data on current rates of
development of land are unavailable, but available data indicate that
an average of 64 000 ha a year has been developed for cropping over
the Jast 5 years. Some 90% of this land requires protection against soil
erosion. If this rate of development continues, it will not be possible to
control soil erosion effectively in the cropping lands of the State
without major changes to the Soil Conservation Branch programme.

The progress of treatments applied in the present cropping land
of Queensland can be shown as follows—

Treatment Required % Treated
Intensive treatment 53
Simple practices 23
Intensive cropping lands 14

In addition, there are estimated 23m ha of grazing land in
Queensland which require, as a minimum, the adoption of con-
servation grazing management practices. The development of such
practices is still in progress.

Soil Conservation Authority

The reconstituted Soil Conservation Authority met three times
during the year. Matters discussed included Project Area policy, Isis
and Gin Gin Advisory Group Committees, Advisory Committees for
Central Queensland, Condamine River diversion and project plans for
Areas of Soil Erosion Hazard.

Financial assistance to landholders

In the Areas of Soil Erosion Hazard, State Government dollar-
for-dollar grants, up to ceiling of $1,500 in the Darling Downs Areas
of Erosion Hazard and $1,000 in the Burnett Area of Erosion Hazard,
are available to landholders for measures associated with approved
soil conservation schemes. Financial assistance is also available to
local authorities for road cross drainage structures required in
approved Project Plans. During the year, grants totalling $282,396
were paid to landholders, and $33,239 were paid to two local authori-
ties on the Darling Downs.

Three landholders obtained approval for advances from the
Agricultural Bank under Section 80 of the Soil Conservation Act. The
total amount approved was $14,528, with $11,383 advanced to land-
holders on approved loans.

Liaison

The effective installation of soil conservation measures, particu-
larly run-off control structures, requires considerable discussion,
reviewing and planning with other concerned bodies. Development
planning and resource assessment similarly require consultation with
outside bodies. Officers have been constantly involved in liaison with
other Government Departments, Statutory Authorities and producer
organizations in the planning and co-ordination of soil conservation
schemes, the mitigation of soil erosion, and development projects. -

Officers provided technical advice to the Central Sugar Cane
Prices Board and the Local Assignment Committee on the suitability
of expansion or substitution land for cane growing from a soil erosion
viewpoint, and on the need for soil conservation measures to control
soil erosion. Liaison with the Land Administration Commission
resulted in Branch officers preparing a subdivision and soil con-
servation plan for 1 000 ha of Crown land suitable for sugar cane at
Mt Ossa, Mackay, and providing soil conservation requirements for
inclusion in conditions attached to the lease of Crown land at
Torbanlea for a cassava plantation.

Soil Conservation officers have been actively engaged with Mines
Department, the Queensland Graingrowers’ Association and explor-
ation companies in developing guidelines to ensure that seismic
surveys do not lead to land degradation in agricultural areas.

Soil Conservation and Agriculture Branch officers provided tech-
nical advice to the Agricultural Bank on the likely effects of soil loss
and damage on future farm production following the floods in early
1981, in relation to the Relief Loan Scheme for the Darling Downs,
Goomeri, Warwick and Stanthorpe disaster areas.

Assistance was given to the Water Quality Control Council in the
preparation of guidelines to prevent erosion and pollution from feed-
lots and quarries. Advice on run-off and soil erosion control was
provided to a number of local authorities for the preparation of town
plans and the consideration of rural subdivision. Information on
erosion hazards and control measures associated with transmission
lines was provided to electricity boards across the State. The Division
has continued its involvement in the inspection of Environmental
Impact Statements and in other assistance to Government in its
decision making.

Land resources

The huge western arid land use survey which has been in progress
for several years has been finalized. The survey covered 60m ha of
western Queensland. It is now in the reporting phase. Three of the
proposed six parts of the report have now been published.

Land resource studies in a number of other areas including the
South Burnett section of the Wide Bay Region and horticultural use
and erosion surveys in the Nambour district are nearing completion.
The report on a major land use study of the Millmerran-Moonie-Tara
area was published during the year while another such study is under
way on the eastern Darling Downs.

Sugar land use studies

Two increases in quota affecting sugar production occurred
during the year. The result was a significant expansion in assigned
area for the sugar crop overall with consequent difficulties in distri-
bution of those increases over individual mill areas. There was
concern within the industry that this expansion might take place in
areas less suitable, for a number of possible reasons, than others
might be. The Division has become involved in reporting, on request
from local committees, on the suitability of specific parcels of land
suggested for use for cane farming.

In addition, possible sites for cane expansion in more general
terms are being studied, particularly in north Queensland. As might be
expected, there are some objections being encountered in the suit-
ability of specific districts. One very obvious example of these
objections is the very serious erosion evident in the Innisfail-Cairns
district.

Work in the Maryborough area on land suitability has been
completed while studies are continuing at Mackay, Isis and Rocky
Point.
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Drought and natural disaster
administration

Moderate to severe drought conditions affected primary
producers in many areas of Queensland during 1980. Other natural
disasters affecting primary producers in early 1981 included floods in
northern Queensland.and on the Darling Downs and severe storms in
the Goomeri, Stanthorpe and Warwick districts.

The Secretariat continued to play an effective role in co-
ordinating the administration of natural disaster measures for primary
producers affected by these events. This would not have been possible
had it not been for the co-operation of personnel in other parts of the
Department and in other Departments and organizations.

Drought conditions

The drought conditions existing in most of southern Queensland
in May 1980 worsened throughout the remainder of that year.
Officially declared areas increased from 17 as at 26 May 1980 to 29 as
at 30 December 1980 and included shires in the Central Highlands and
far western areas in addition to the southern inland areas of
Queensland.

The 1980 winter season was exceptionally dry throughout most of
Queensland. These dry conditions intensified the drought conditions
caused by a very dry 1979 winter season and an exceptionally hot
summer in 1979-80.

The worst affected areas towards the end of 1980 were the
Western Downs and Border River districts, the Maranoa, Warrego
and Far South-west.

Good rain in early 1981 eased conditions considerably over most
of Queensland. Although some good falls were recorded in the
drought-affected southern areas, falls were generally scattered and
drought conditions continue to persist in this area. Other drought
affected areas, however, have now been relieved and as at 11 May
1981 the areas officially declared had decreased to 19.

The increasing severity of drought has resulted in further
extensions to the relief measures for drought affected primary
producers.

After Cabinet approval of additional measures in May 1980,
relief measures consisted of road and rail freight concessions for
movement of stock, fodder, water (including on-property cartage of
water) and essential machinery and equipment including equipment
for provision of water to drought-affected stock. In addition, a con-
cession for droving stock on stock routes and reserves was available.

Extensions to these measures introduced throughout 1980
included making the existing concessions available for horse breeders
where the horse breeding enterprise was the principal source of
income; abolishing the distance limit on movements across the State’s
border; increasing the maximum concession for fodder transported by
hired vehicles and extensions to the concessions on the transport of
machinery. In addition, a scheme was introduced to provide a con-
cession to producers who purchase fodder from a produce agency, for
the cost of transport to the agency.

Throughout 1980-81 a drought relief loan scheme has also been
operating through the Agricultural Bank. The main provisions of the
scheme are carry-on loans for primary producers and small businesses
and restocking loans.

Expenditure on available relief measures is as follows—

Expenditure

Assistance measure (30-6-80 to 30-4-81)
$)

Road transport—
Concessions on fodder, water and

stock 10,402,626
Rail transport—
Concessions on fodder and stock 1,389,840
Drought Relief Loans—
For carry-on and restocking
purposes for primary producers 10,297,845
(798 approvals)
For small businesses 267,550

(13 approvals)

During 1980-81 as drought conditions deteriorated, the rate at
which claims for road transport concessions were lodged escalated.
At the peak of the drought, the rate of inflow of claims was about
500 a week and staff numbers in the Claims Section reached a
maximum of 10 officers. Processing time has been reduced to less
than a month.

Since the start of the drought, more than 21 000 claims have been
processed, more than 16 000 being processed in 1980-81. It has been
estimated that more than 4 000 properties have received fynds
through this scheme during the current drought.

The Drought Liaison Group functioned effectively during the
year and met monthly while the severe drought conditions continued
to be experienced. Proposals resulting from discussions by this group
involved both current drought administration issues and procedures
which may be adopted in future drought relief schemes.

Proposals for future drought relief assistance included both long
term assistance designed to encourage a better long term approach to
drought and short term assistance measures.

Natural disaster administration

Flooding and severe storms between Christmas and New Year
caused losses to primary producers in the Goomeri, Warwick and
Stanthorpe areas. In all, about 180 producers incurred losses
amounting to more than $2.5m. A scheme of low interest loans was
implemented through the Agricultural Bank to assist affected farmers
to recover. At 30 April 1981, loans worth $154,568 had been approved
for 20 producers under this scheme.

A monsoonal trough over northern Queensland during the first
half of January caused heavy rain and extensive flooding in areas
north of Proserpine. It was estimated that the total value of crop
production lost was $7m and that replanting costs could be in excess
of $3m. A low interest loans scheme was introduced for eligible
farmers affected by the floods and as at 30 April 1981 loans have been
approved to seven producers worth $76,461.

Severe storms and flooding on the Darling Downs in early
February caused losses to more than 2 000 producers. The estimated
value of losses and damage was in excess of $2m and of this at least
half was for erosion damage and damage to soil conservation-works.
A scheme of low interest loans was implemented and approvals at the
end of April totalled $233,012 for 24 producers.

The terms of the low interest loans schemes implemented for the
three disasters listed above included a concessional interest rate of
7%. As a result of representations from the Queensland
Graingrowers’ Association, the rate was decreased to 5%. However,
this rate only applied where soil losses and damage were assessed as
being severe enough to substantially reduce overall production in a
future season.

General Soil Conservation Services

UNDER the General Soil Conservation Services sub-programme, soil conservation extension and
planning services are provided outside of the declared Areas of Soil Erosion Hazard on the Darling
Downs and in the Burnett. These lands account for approximately two-thirds of the non-arid lands
requiring soil conservation treatment in Queensland.

During 1980-81, this sub-programme was directed at achieving
greater levels of soil conservation activity in the cane growing and
developing grain growing areas by placing greater emphasis on group
or catchment planning and the active involvement of land users in soil
conservation planning. This sub-programme was supported by a
Statewide information services project which provides educational-
extension material on soil conservation, and technical projects which
develop conservation management practices for general application.

Land degradation incidence

Serious soil erosion occurred on the Wet Tropical Coast and parts
of the Atherton Tableland as a result of high summer rainfall. Cane
farms in the Innisfail area were the worst affected with average soil

losses of 50 to 100 t per ha, and some paddocks losing up to 500 t per
ha. Isolated damage occurred in other parts of the State as a result of
high intensity summer storms.

The area affected by soil erosion continued to increase with the
development of marginal cropping land across the State. Large areas
of land previously used for grazing were developed for extensive
cropping in the Central Highlands, Dawson~Callide Valleys, Roma
and Goondiwindi areas. The erosion situation in the Central
Highlands is aggravated by the continued cropping of sunflowers
which provide little vegetative protection against erosion.

Approval for increases of 5% and 3% in assigned cane land
during the year resulted in the further development of land on the
coastal strip for cane growing. Even though precautions were taken to
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ensure that unsuitable land was not granted assignment, most of the
new land assigned does require protection against soil erosion.

Extension

Extension activities carried out by Soil Conservation Branch staff
in this sub-programme were aimed. at creating awareness of soil
erosion problems, the need to protect marginal cropping lands at the
time of development, and the role that conservation tillage practices
can play in providing immediate soil erosion control. During.the year,
Soil Conservation Branch staff engaged in 153 group extension
activities and prepared 86 published items in relation to the above
objectives.

General awareness material on soil conservation for both farmers
and the general community was produced by the information services
project. Major emphasis was placed on the production of educational
material for use by school children, including a project kit relating to
land degradation in the Bremer Catchment in the Moreton Region, a
pamphlet entitled “To conserve our Soil’. A soil erosion feature in the
simulated helicopter ride exhibit was prepared by the Department for
the Brisbane and Toowoomba Royal National Association Shows.
Information booklets on land use planning in the Moreton Region,
and the use of solodic soils on the Eastern and Western Downs of
Queensland were produced for distribution to farmers.

The potential role of conservation cropping practices in providing
immediate soil erosion control, in addition to water and energy con-
servation considerations, has emphasized the need for greater land-
holder adoption of these practices. To assist landholders in over-
coming practical difficulties with these practices, Soil Conservation
and Agriculture Branch officers embarked on a major conservation
cropping extension project in the grain growing areas of the State.
This project will focus on the use of pilot farms to demonstrate con-
servation cropping practices resulting from research and development
activities in this field.

Land-user involvement

Landholder interest in soil conservation in non-statutory areas
was considerably higher during the year than in the previous years, as
shown in the following table—

LANDHOLDER REQUESTS FOR SOIL CONSERVATION
SERVICE IN NON-STATUTORY AREAS DURING 1979-80

AND 1980-81
Requests for service
Year Property Visits New Co-operators
Initial Follow up
1979-80 497 1611 2 666 234
1980-81 700 2 089 3 440 307

The 41% increase in initial inquiries was attributable to the
development of marginal cropping lands, together with the expansion
in the sugar industry. When combined with the 30% increase in
requests from existing co-operators, the inquiry rate confirms a
growing concern in rural industries for the conservation of the soil
resource. Soil Conservation Branch officers carried out 29% more
property visits in the non-statutory areas than in the previous year,
resulting in a similar increase in the number of landholders imple-
menting their first soil conservation measures.

Considerable concern about soil erosion and interest in soil con-
servation was displayed by industry and local community groups in
areas covered by this sub-programme. The Central Highlands Branch
of the Queensland Graingrowers’ Association formed a Soil
Conservation Committee to liaise with Soil Conservation officers on
the soil conservation programme needs in their area. The formation of
a similar committee was initiated by the Dawson-Callide branch of
the Association.

Following a previous request from the Atherton Shire Council for
the preparation of soil conservation schemes in its shire, the land-
owners of the Cherry Creek catchment formed a Catchment
Committee and requested that a poll be conducted to determine the
level of support for the constitution of the catchment as a soil con-
servation project area.

Interest in the development of a catchment soil conservation plan
was expressed by landowners in a catchment at Billa Billa, following
an approach by the Waggamba Shire Council. Landowners in the
Mackey Creek Catchment, near Gordonvale, also expressed interest in
developing an overall catchment plan to overcome erosion, flooding
and drainage problems in this 4 600 ha catchment.

Development of soil conservation measures

Soil Conservation Branch staff were actively engaged in projects
designed to identify and develop practical conservation management
practices to complement or substitute for traditional soil conservation
works. A joint Departmental-Industry review of surface management

research in Queensland supported the need for major emphasis on the
development of conservation cropping practices. Current objectives
include the development of practical techniques for zero tillage in
cracking clay soils, and for increasing the reliability of wheat cropping
in the Central Highlands. The development of a conservation
cropping system for the red soils of the South Burnett was largely
completed, and the system will now become the subject of an
extension project in that region.

As a result of development work carried out in the co-ordinated
soil and water conservation project in previous years, a report was
prepared on the ways for incorporating water harvesting technigues in
soil conservation plans. Other development projects investigated the
soil conservation management requirements of horticultural lands in
south-east Queensland, and the peanut lands of the Atherton
Tableland.

Soil Conservation officers prepared interim specifications for soil
conservation measures for the soils of the Mackay and
Monto-Mundubbera districts, and assisted in the preparation of a
soils base for farm planning in the Roma, Wandoan, Mackay and
Biloela districts, as part of the soil conservation field manual project.

A controlled gradient surveying target was developed for use in
surveying graded lines for the location of contour banks in extensive
cropping land. The electronic control device for the target was
developed jointly by Soil Conservation Branch and Engineering
Services Section officers, and promises to increase greatly the effec-
tiveness of Branch officers in laying out soil conservation measures.

Soil conservation planning

During the year, whole-farm plans were issued for 63 farms with
a total area of 37 288 ha. These plans contained maps showing for
each land unit its agricultural capability, limitations and management
requirements, and recommended type of use.

Although “individual farm plans accounted for most of the
planning carried out by Soil Conservation Branch, there has been
increasing acceptance of the need for planning on a sub-catchment
level, in order to overcome problems of co-ordination of run-off.
Planning activity in a number of sub-catchments initiated in the
previous year was continued during the year and further activity
commenced in additional areas.

The planning of the Boonah-Kalbar horticultural areas was
adopted as a Regional Extension project, and information collected
on soils, land use, slope categories, main run-off distribution and land
ownership for three sub-catchments with a total area of 4 500 ha.

A general soil conservation plan for the 2 500 ha catchment of
Cherry Creek on the Atherton Tableland was prepared for the
information of landowners before a project area poll was conducted
during May 1981.

Following an investigation of the agricultural suitability of
2 500 ha of Crown land at Mt Ossa, Mackay, Soil Conservation
Branch staff identified 1 000 ha as suitable for cane growing and
prepared subdivision and soil conservation plans for the area for use
by the Land Administration Commission in leasing the land to cane
growers. Similar plans were also prepared for 150 ha of land at
Royston Park in the same district.

Soil conservation implementation

Soil Conservation Branch officers carried out the final design and
location of soil conservation measures on 44 460 ha during the year,
as shown in the following table. The implementation of these
measures was carried out by landholders.

SUMMARY OF SOIL CONSERVATION TREATMENT NEEDS
AND PROGRESS FOR CROPPING LANDS IN THE GENERAL .
SOIL CONSERVATION SERVICES SUB-PROGRAMME

Extensive cropping lands Intensive cropping
Cat.1* | Cat 1t lands

Area requiring protection

(ha) 909 000 | 450 000 135 000
Area treated in 1980-81

(ha) 40 905 1 843 1712
Progressive total area

treated (at May 1981)

(ha) 468 539 | 110 945 15 626

*Category I land needs intensive treatment with contour banks,
contour strip cropping or contour grass strips for long-term
cultivation.

tCategory 11 land can be safely cultivated with simple practices of
strip cropping and contour cultivation.

Most of the area treated during the year was extensive cropping
land in central and southern Queensland, in particular the developing
cropping lands in the Central Highlands. The intensive cropping land
treated was almost exclusively cane land.
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Areas of Erosion Hazard Services

THE statutory soil conservation sub-programme operates in declared Areas of Soil Erosion Hazard
under the terms of the Soil Conservation Act 1965-1980.

The Darling Downs Shires of Wambo, Chinchilla, Jondaryan,
Millmerran, Pittsworth, Allora, Clifton, Rosalie, Cambooya, Crows
Nest and Glengallan and the Isis and Gin Gin cane growing areas are
declared as Areas of Soil Erosion Hazard.

Although the declared Areas contain only one-third of the non-
arid lands requiring protection-against soil erosion in Queensland,
their agricultural importance, combined with their serious erosion
problems, make these areas the highest priority for protection.

This sub-programme concentrated during 1980-81 on main-
taining the level of project planning activity in the Darling Downs
Areas of Soil Erosion Hazard, expanding the project planning activity
in the Burnett Areas of Erosion Hazard, increasing the rate of imple-
mentation by farmers of soil conservation measures specified in
approved Project Plans and having Advisory Group Committees
formed in all declared Areas of Erosion Hazard.

Land degradation incidence

For the second year in succession, the Darling Downs suffered
severe erosion and flooding following widespread, heavy rainfall over
a 5-day period in February. A total of 220 000 ha was affected, with
some fallow land being eroded to depths of 40 cm, crops being
destroyed by floodwaters or silt deposits, farm dams failing because
of the high run-off, roads and railway lines being damaged, and the
town of Dalby suffering severe flooding and damage to property.

Direct damage to crops, soil conservation works and fences on
the 2 400 affected farms amounted to an estimated $2.2m, with an
unquantified effect on future productivity of the land following the
loss of fertile topsoil. The total damage to local authority and govern-
ment facilities was estimated at $3.6m, without considering the
damage to private property in the town of Dalby.

These losses emphasize the need for farmers, local authorities and
government departments to work together to develop and implement
conservation management plans for whole catchments to reduce the
damage from such events in the future.

Development of soil conservation measures

Soil Conservation Branch officers used the above floods to assess
the performance of soil conservation measures on valley floors and
flood plains under extreme rainfall and run-off conditions. Soil
erosion was considerably reduced where farmers were practising strip
cropping by growing summer and winter crops in alternating strips at
right angles to flood flows across flood plains or creek flats.

Of the summer crops being grown at the time, sorghum was more
effective than sunflowers in reducing the velocity of flood flows, and
thus reducing soil erosion. The advantages of keeping crop residues
anchored in the soil by tillage, of removing and levelling old fence
lines, and of slashing grass along roadsides and fencelines were
apparent. Where any of these had not been done, flood waters were
diverted and concentrated, causing considerable damage.

The observations made during this erosion survey will be used to
refine the specifications for soil conservation measures being imple-
mented on the Darling Downs. Interim specifications for soil.
conservation measures for the Clifton district were prepared following
a similar survey conducted during the previous year and interim soils
bases prepared for the Gin Gin and Isis areas. This information will be
included in field manuals for those districts. A final draft of the field
manual for the Crows Nest district was prepared during the year.

Extension

Within the statutory sub-programme extension activities in the
grain-growing areas concentrated on the need to maintain soil con-
servation works and implement conservation tillage practices, and in
the cane-growing areas concentrated on the need to protect newly
developed marginal cropping land at the time of development. In
carrying out these extension objectives, Soil Conservation Branch
officers engaged in 66 group extension activities and prepared 27
published items. A pictorial report was published on the flood damage
on the Darling Downs and the effectiveness of soil conservation
measures in controlling run-off and erosion under such conditions.

Two major soil conservation field days were held on the Darling
Downs during the year.

The first was held in the Cambooya district in September to mark
the payment of $1m to landholders in the Darling Downs Areas of
Erosion Hazard as dollar-for-dollar grants for the implementation of

approved soil conservation measures. The Minister for Primary
Industries presented the one-millionth-dollar cheque to the landholder
concerned during the day’s proceedings. The field day emphasized the
need for whole farm and catchment planning to include soil and water
conservation together with crop and animal management
considerations. .

The second field day was held at the conclusion of a soil
conservation competition organized by the Southern Downs Soil
Conservation Advisory Group Committee to identify the farmer in the
southern downs area who had achieved the highest level of land
management. A Clifton farmer won the competition, and the field day
was held on his property in March in order to describe his soil
conservation programme to other farmers.

Land-user involvement

Landholder requests for soil conservation service in Areas of Soil
Erosion Hazard showed a major increase in interest in soil
conservation, particularly from landholders with no previous soil con-
servation experience. Information on landholder interest in soil con-
servation during 1979-80 and 1980-81 is summarized in the following
table—

LANDHOLDER REQUESTS FOR SOIL CONSERVATION
SERVICE IN THE AREAS OF SOIL EROSION HAZARD
DURING 1979-80 AND 1980-81

Requests for service

Year Property visits New Co-operators
Initial Follow up

1979-80 140 1776 4 031 136

1980-81 236 1951 4418 186

The large increase in the number of new inquiries is largely
attributable to increased landholder concern following the severe
storms in the Clifton area in February 1980, and the flooding in the
Dalby area in February 1981. Increased interest was also evident in the
Burnett cane lands following the expansion onto marginal cropping
land by the sugar industry.

Because of the pre-existing high level of interest, soil conservation
officers were fully committed and could only increase the number of
property visits during the year by 10%. Even so, some 80% of the
initial requests resulted in farmers implementing soil conservation
measures for the first time and so becoming new co-operators.

Advisory Group Committees comprising landholder and local
authority representatives provide advice to the Soil Conservation
Authority on the development and implementation of soil con-
servation programmes in declared Areas of Soil Erosion Hazard. Four
advisory committees have been operating on the Darling Downs since
1978 and have assisted the Authority by considering landholder
objections, investigating landholder concerns, recommending on con-
tentious issues involving landholders, and on project planning
priorities.

The Isis Advisory Group Committee was established during the
year to represent landholders, the local authority and the Isis Sugar
Mill in the Isis Area of Soil Erosion Hazard. The formation of an
Advisory Group Committee for the Gin Gin Area of Erosion Hazard
was also initiated during the year.

Soil conservation planning

During the year, six project plans covering 8 642 ha and
involving 82 landholders on the Darling Downs were prepared and
advertised and four Project Plans advertised during 1979-80 were
approved. In addition, 265 provisional Project Plans were prepared
covering 36 984 ha on the Darling Downs and in the Burnett cane
lands, and involving 256 farms. Soil Conservation planning was
completed for the area to be affected by stage 2 of the
Cordalba-Gregory River tramway extension from the Isis Central
Mill, Childers.

Potential sites for 20 farm dams with a total estimated storage
capacity of 1 300 ML were identified in 11 Project Plan areas on the
Darling Downs, as part of the Co-ordinated Soil and Water
Conservation project.

The planning of strip cropping layouts on the Darling Downs was
impeded by the lack of detailed topographic information needed for
planning low sloping areas.




140

Soil conservation implementation

The final design and setting out of soil conservation measures
specified in Provisional Project Plans or Project Plans was carried out
by Soil Conservation officers, with the construction of these measures
being the landholders’ responsibility. A total area of 16 987 ha was
treated with soil conservation measures in declared Areas of Soil
Erosion Hazard during the year, as shown in the following table—

SUMMARY OF SOIL CONSERVATION TREATMENT NEEDS
AND PROGRESS IN DECLARED AREAS OF SOIL EROSION
HAZARD IN QUEENSLAND

Extensive cropping lands
— Intensive cropping
Cat. 1 Cat. 11 lands

Area requiring protection

(ha) 333 000 | 358 000 27 000
Area treated in 1980-81

(ha) 10 683 51373 931
Progressive total area

treated (at May 1981)

(ha) 190 522 | 75310 6 792

The area treated in the extensive cropping lands represents a 30%
increase over the area treated in 1979-80, which is completely
attributable to the implementation of 5 373 ha of strip cropping on
the valley floors and flood plains of the Darling Downs following
flooding in 1980 and 1981. The area of intensive cropping land treated
during the year was 90% greater than in the previous year, largely as a
result of the awareness of the need for soil conservation measures
generated through extension activities during the expansion of cane
assignments.

Financial assistance to landusers

In the Areas of Soil Erosion Hazard, dollar-for-dollar grants, up
to a ceiling of $1,500 on the Darling Downs and $1,000 in the Burnett,
are available to landholders for the implementation of measures
associated with approved soil conservation schemes.

Grants totalling $282,396 were paid to 312 landholders during the
year for 1 176 km of contour banks, 77 km of diversion banks, and
153 km of waterways constructed at a total cost of $571,669. This
brings the total grants paid to landholders since the scheme began in
1974 to $1,285,992. In addition, $33,239 were paid under Section 58
of the Soil Conservation Act 1965-1980 to two local authorities for
road cross drainage structures required in approved Project Plans in
Areas of Soil Erosion Hazard.

Land Management Research

THE aims of the land management research programme are to determine the extent and significance of
land degradation in Queensland, to describe the mechanisms involved in this degradation, and to
develop and extend practical management systems to ensure land productivity and stability.

Soil erosion by water is the major cause of land degradation in
the State, accounting for 98% of the degradation in cultivated lands
and 75% in grazing lands. The land management research programme
is therefore directed almost completely at soil erosion by water.
Research is carried out in two main streams: land degradation, and
land management investigations.

Within the land degradation investigations, the erosion research
programme has been developed considerably in recent years. Two
broad levels of research have been followed: those where artificial rain
is used under controlled or selected conditions; and those where
natural rainfall is used under managed field conditions.

In addition to soil characteristics, topography and climatic
factors, management of lands and crops plays a major role in deter-
mining the level of erosion. The land management investigations are
aimed at evaluating existing practices and developing of guidelines
and techniques for stable land use.

As a result of a review of the Departmental surface management
research programme another two important projects are planned. One
project will be established in the Emerald area on black earth soils
with the aim of studying the effects of stubble and surface tilth on run-
off and soil erosion under both summer and winter cropping regimes.

In the other project, the next phase of the studies on the small
experimental catchments on Brigalow Research Station near Theodore
will be implemented. These will assess the effects of developing virgin
land for pasture and cropping on run-off, soil erosion, soil salinity
and soil nutrients. Another important consequence of the review was
the establishment of a modelling group whose main objectives are to
develop and integrate models of crop growth, soil water, run-off and
soil erosion.

Erosion research

Techniques used to predict soil loss in Queensland such as the
Universal Soil Loss Equation were developed overseas. However, as
soil loss predictions or estimates are specific for soils, climates, slopes
and local management practices, practical methods developed under
Queensland conditions are urgently needed.

An understanding of the erosion processes, together with the
effects of management practices on these processes, is needed for the
development of these techniques.

Water erosion processes are being studied under controlled
conditions using a small field rotating disc rainfall simulator, a large
mobile rainulator and an indoor rainulator.

The infiltration characteristics of some Darling Downs soils were
studjed using a rotating disc rainfall simulator. Infiltration rates, run-
off and sediment loads (as affected by surface cover), antecedent
moisture content and rainfall intensity were measured.

Preliminary results have shown that surface cover maintains high
infiltration rates in swelling clay soils by preventing surface sealing.
Once surface sealing has occurred, infiltration is low even if the
rainfall rate is reduced.

After 80 min of rain, infiltration into straw mulched soil was four
times that into bare soil. While constant infiltration rate for the bare
plot was reached only after 30 min of rain, infiltration rate in the
mulched plot was still reducing after 80 min.

When the soil surface was covered with straw high antecedent
moisture content increased run-off substantially. Even so, run-off
from a bare and dry soil was even greater.

These preliminary results are encouraging and further study on
the infiltration rates as affected by the above factors will be extended
to the major soil types of the region.

A method for determining Plant Available Water Capacity
(PAWC) of soils has been developed. Measurements on selected soils
of the Darling Downs range from 7.1 to 9.3 cm for solodics up to 21.6
to 25.6 cm for krasnozems.

Using these data models to estimate the PAWC of soils by using
either the electrical conductivity of the profile or their morphological
profile properties have been developed. The electrical conductivity
profile model reliably estimated the PAWC for black earths, grey,
brown and red clays. The morphological profile models reliably
estimated PAWC for black earths and grey, brown and red clays. On
the other hand, these models are not valid for solodized-solonetz and
solodic soils. These techniques provide a useful, rapid appraisal of the
PAWC of most soils in that region.

The large mobile rainulator was used to study the effects of slope
length, tillage orientation and surface tilth on run-off and erosion in
two clay soils on the Darling Downs, a black earth (Irving) and a
krasnozem. While total run-off and soil loss were not affected by
slope lengths on an Irving clay, increase in slope length resulted in
heavy soil loss in the krasnozem.

Tillage orientation had an important effect on soil erosion.
Ploughing across the slope substantially reduced total soil loss by
delaying run-off and decreasing total run-off volume. This effect was
observed on all slope lengths on both soils. Tillage orientation had no
effect on sediment concentration in both soils. On the other hand, a
marked difference in sediment concentration was found between sheet
and rill erosion in both soils.

Soil erodibility values derived from these varied with slope length
and the rainfall event for each soil type. In addition, the properties of
soil sediment (aggregate density in particular) appeared to have a large
effect on sediment concentration. This finding suggests that a simple
laboratory method could be developed to derive soil erodibility values
for these soils.

In areas where stubble is grazed, the benefits from zero tillage are
likely to be very minimal. On an Irving clay under bare zero till
conditions, surface sealing and run-off started very quickly resulting
on a higher rate of sheet erosion and a similar rate of rill erosion to
ploughed surfaces. Erosion control benefits from zero tillage on this
soil appears to be entirely due to the maintenance of a good stubble
cover.
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In conjunction with the two field rainfall simulators, an indoor
rainulator is being used to study the effects of soil properties and
surface covers on the infiltration rates of various soils under
laboratory conditions.

Field studies under natural rainfall conditions have been used
mainly to study the effects of various crop and residue covers, soil
tilth and soil moisture on run-off and associated soil erosion. These
studies have been established on horticulture, cropping and grazing
lands.

Soil erosion on sugar-cane farms near Mackay has been investi-
gated. Slopes ranged from 2.9% to 8.3% and surface soil textures
from fine sand to a sandy clay loam. Rates of soil movement ranged
from 50 to 220 t per ha over one wet season which is far in excess of
the ‘acceptable’ rate (12.5 t per ha) for long-term productivity. Sandy
soils appeared to be more erodible than loams. Fallow cane fields are
often subjected to severe erosion in the summer months, especially
during cyclonic periods. To reduce this risk a planting and cutting
strategy that can maximize crop cover during this period needs to be
developed.

Land slopes, and especially the form of slope, have an over-riding
effect on soil movement in pineapple rows. An increase in canopy
cover of the pineapple crop was shown to reduce the level of soil loss
dramatically.

The benefits of stubble retention on crop yield, soil moisture
retention and soil loss reduction have continued to be evident in grain
cropping on two major Darling Downs soils. In one black earth soil,
wheat yields produced under stubble burnt, stubble incorporated,
stubble mulched and zero till conditions were 1.5, 1.8, 1.9 and 2.0 t
per ha respectively. At the same time, soil losses during those fallow
treatments were 150, 5, 2 and O t per ha.

In the 1980 wheat crop, a significant yield reduction (400 kg per
ha) was recorded in plots where stubble had been removed. This was
due mostly to increased run-off and reduced fallow moisture
accumulation. In economic terms, the use of bare fallow compared
with stubble mulching in the 1979-80 season resulted in a loss of
approximately $70 per ha ($40 for loss in wheat yield, $30 for
maintaining and repairing damaged structures). In addition, the loss
in long-term productivity and soil nutrients as a result of soil loss must
be added.

Soil erosion in cultivated areas in central Queensland has been
recognized as the major limitation to future stability of crop
production. In the Central Highlands alone, 184 000 ha require soil
conservation measures and the total area could rise to more than im
ha in the future. The broad base graded banks, presently being
recommended, are expensive and do not by themselves reduce soil loss
to an acceptable level.

Estimates of potential soil losses for a range of crops and
cropping systems in the Central Highlands indicate that the
combination of banks and surface cover is probably the most practical
method of achieving erosion control.

Results to date indicate that reduction in vegetative cover by
grazing animals has consistently produced higher run-off coefficients
in relation to peak rainfall intensities than those from ungrazed
catchments. Measurements using erosion pins revealed that greater
soil movement occurs within the grazed catchment than the ungrazed
one and is affected by the type of cover.

The importance of trees in agricultural ecosystems, particularly
their benefits for maintaining stability of landscapes, is only just being
realized by the farming community. The over-clearing of many areas
is now leading to problems of soil salinity and erosion. However, little
information is available on the balance between tree density and
pasture productivity for the major communities. A knowledge of the
effects clearing has on soil loss, productivity and soil process is needed
to effectively use this important management practice and maintain
future productivity. A joint trial with the Woodland Ecology Group
of C.S.I.R.O. has been initiated to study these processes.

In addition to studies on small plots and contour bays, erosion
patterns of whole catchments must be understood so that economic
and stable land use management can be developed for the whole
catchment.

Run-off and soil loss from two upland catchments in the eastern
Darling Downs have been monitored in the last 4 years. Two more
catchments were instrumented last year. In central Queensland, run-
off monitoring began in 1965 and soil loss in 1979 on three small
catchments located at Brigalow Research Station. The objectives of
this. study were to determine rainfall-run-off relationships for
‘brigalow” soils for use in the design of soil and water conservation
structures in cropping and pasture lands. Sufficient run-off records
have now been obtained to permit catchment calibration. In view of
the emergence of salinity and productivity problems in some parts of
the brigalow region, the programme will be expanded to include
consideration of these aspects.

Salinity

Dryland salinity in Queensland is being assessed with
identification to date of approximately 8 000 ha affected by seepage
salting, and 590 000 ha affected by scalding. This assessment is part
of the co-ordinated Australia-wide assessment and a final Australian
report should be published this year. Detailed investigations on
dryland salinity are in progress on selected sites in the Bremer-Lockyer
areas and in central Queensland.

At present, more than half of the lands affected by seepage
salting in Queensland occur within a 50 km radius from
Rockhampton. This area is the worst affected part of the State and a
network of piezometers has been established:at Barmoya and Tanby in
the Rockhampton area to measure changes in groundwater levels with
time and changes in vegetative cover.

The aim of this detailed work is to obtain data for local extension
on the causes of salting and remedial measures which may be applied.
Salt-susceptible lands which will require special land management will
also be delineated. These data will form the basis for formulating
preventive measures against salinization in central Queensland.

In the Bremer-Lockyer, it has been found that clearing of 50% or
more of a sub-catchment in this region can initiate salting within a
susceptible sub-catchment. Valley floors with poor quality
groundwater at shallow depth, and poor drainage, are particularly
susceptible to salting when cleared. The source of salts is saline
groundwater (4 000 p.p.m. T.D.S.) supplied from sandstone aquifers
discharging into alluvia. The salt source is virtually infinite. There are
variations in quality and supply of groundwater, and there is potential
for using better quality waters by preventing them from reaching the
poorer quality groundwater. The affected areas are spreading at an
average rate of between 5% and 10% a year. Over-grazing or
cultivation of susceptible areas hastens development of bare scalded
areas.

Management practice evaluation

A successful soil conservation programme relies on control
measures working in situations for which they were designed. These
soil conservation practices must therefore be continually monitored to
examine their performance. Techniques for monitoring the
performance of soil conservation measures are currently being field
tested. In addition, evaluation surveys for waterways and strip
cropping have been completed.

Erosion surveys have been used to record the effectiveness of
structures and the amount of soil movement in an area after a major
rainfall event. The technique provides a means of rapidly and
accurately assessing the performance of structures and practices.

Erosion reports were compiled jointly by Soil Conservation
Research and Field Services officers on the severe storm events for the
period 26 January 1980 to 5 February 1980 (Clifton, Cambooya and
Pittsworth Shires) and for the period 6 February 1981 to 7 February
1981 (eastern Darling Downs).

The survey showed that, in general, structures built to design
specifications and properly maintained did not fail. Some design
specifications, however, were not adequate. Reduced tillage
techniques and maintenance of stubble cover are necessary to reduce
run-off and soil loss. Such a reduction in run-off and soil loss also
reduces pressures on and reduces the maintenance requirements of the
drainage network. Land levelling should be undertaken to remove old
depression lines and thus reduce siltation induced bank failure.

The effectiveness of strip cropping practices and waterways on a
regional and State basis has been examined. On the whole, current
strip cropping practices are working effectively. The system can be
improved, however, by using narrower strip widths than are currently
employed, stricter crop rotation and better stubble mianagement, and
by eliminating obstructions to uniform water flow. Waterway failures
generally appear to be associated with inadequate design
specifications, poor construction methods, farmers’ reluctance to
establish effective vegetative cover and poor maintenance.

Farm planning for soil conservation requires a clear definition of
specifications for soil conservation measures and conservation
management systems. Field manuals are being prepared to provide
resource bases for farm planning, specifications for soil conservation
structures and agronomic and conservation management systems.
This should lead to standardization of soil conservation practices,
continuity of design specifications across regions of the State and
provision of management systems for further erosion protection.

Conservation practices development

A high proportion of waterway failure in Queensland can be
attributed to either the lack of effective grass cover or the use of
unsuitable species. Considerable effort has been expended on selecting
suitable species and on methods of establishing and maintaining an
effective grass cover.
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Among the species tested so far, Indian blue grass (Bothriochloa
pertusa) has been the most promising species. It has most of the
desirable characteristics needed for waterway and land stabilization:
fast spreading, excellent rooting from nodes, drought tolerance, fairly
unpalatable to stock, established by seed, good seeding and, most
importantly, it will grow on a wide range of soil types and fertility
levels, ranging from-fertile alluvials and black earths to badly eroded
podzolic soils.

Results to date also show that Indian blue grass can be either
established on bare soil or with grass mulch and when irrigation is
available a cover crop such as Japanese millet can also be sown with it
to give early protection from erosion. It was also found that, when

properly established and maintained, waterways planted with Indian
blue grass can receive contour bank discharge within 12 months.

The primary role of the vegetative cover in farm waterways is to
reduce water flow velocity. The retardance category of cover depends
on the combined effects of density, stiffness and height of the sward
to water flow.

Work has also begun on the use of flowering shrubs to beautify
recently stabilized slopes of industrial sites and road cuttings. More
practical methods of establishing these shrubs are being investigated.
Preliminary results also show that Leucaena leucocephala seedlings
can be established on the badly eroded old cane farms near Childers.

Land Resource Assessment

THE development of sound land use policies and project planning can be achieved only if the basic
land resources are adequately documented. It is only when these data are available that conflict
between the various industries for iand can be resolved rationally.

Competition for land continues to escalate, particularly on the
coastal and sub-coastal regions. Cropping industries are seeking
expansion, the mining industry and related infrastructure continue to
grow, urban development is spreading and public demands for more
recreation reserves and National Parks continue to mount, while other
industries such as grazing and forestry are endeavouring to maintain
their present position. All these are legitimate land uses.

One of the prime aims of this area of work is to supply advice
based on the evaluation of resource data so that valuable or
potentially useful agricultural lands are maintained to ensure long-
term stability and growth potential for rural industries. The level of
detail of data required by various industries differs and so land use
studies are structured to the requirements of the industry.

The objectives of land resource assessment are to collect soil and
land use information for planning purposes, to identify prime
agricultural land, to assess potential uses of land and indicate suitable
management systems and to establish a basis for monitoring pasture
conditions.

Intensive land use studies are confined mainly to the cropping
lands of the coastal region. They usually have a specific crop
orientation and are published at a scale of 1:50 000 or less. This
enables use at the farm level by soil conservation officers or other
people interested in farm planning. These studies not only delineate
land suitable for future crop expansion but highlight areas currently
being used which are considered unsuitable for crop production due to
various limitations.

Semi-intensive land use studies are carried out in the sub-coastal
regions supporting both mixed farming and grazing. These data are
compiled at scales of approximately 1:100 000 and are usually
published at a scale of 1:250 000. These studies supply information
for the recognition of agricultural management units which have their
own characteristic soil conservation requirements and management
strategies.

The extensive grazing land studies are restricted to the semi-arid
and arid lands of western Queensland. They are compiled at a scale of
1:250 000 and published at- 1:500 000 or 1:1 000 000. The western
grazing lands are used for sheep and wool production and beef cattle
production. These studies provide guidelines for long-term, safe
management of these fragile lands and indicate safe stocking
parameters for the land systems identified. The interplay of social and
economic factors at times over-ride these guidelines and land
degradation results. Dispute concerning the size of adequate living
areas in the semi-arid lands of Queensland is one such example.

All these studies are in demand by various industry organizations
Local Authorities and Government Departments who have a
commitment to maintaining these lands in a highly productive and
stable state.

Sugar industry land use studies

The aim of resource studies in sugar-cane growing areas is to
map, classify and describe land suitable for sugar-cane production
which is readily accessible to a mill. The identification of suitable
lands assists in minimizing the risk of losing this land to other
industries or urban development and ensures growth potential for the
future. These studies also identify currently assigned areas considered
unsuitable for sugar-cane production and the measures that can be
initiated to reallocate such assigned areas to suitable areas in order to
give stability to the industry and continued high production..
Recommendations are also made on alternative uses for land
considered unsuitable for cane production. Such options range from
horticultural tree crops to forestry and grazing.

Northern district. One of the most important issues which has
been undertaken was to carry out a reconnaissance inspection of a
number of ‘conflict’ areas considered to be suitable for sugar-cane

expansion. The most serious land use issues facing this group are the
serious soil erosion occurring in the Innisfail to Cairns area, the
serious flooding problem associated with catchment land use and
limited amount of land available for expansion in the area north of
Tully.

When the issue of available land for expansion is considered,
three areas in north Queensland are worth further investigation. These
are the Herbert River district, the Cardwell to Tully area and the
Tablelands from Julatten in the north to Milla Milla in the south.

At the same time, reconnaissance studies of the Atherton
Tableland and the upper Murray and Tully River valleys are taking
place to assess the suitability of information for use in land evaluation
and to plan future requirements for surveys for this region.

Central district. The objectives of this study are to map and
describe those areas and their relative suitability for sugar-cane
production in the Mackay district.

Achievements have included the mapping of the north coast
section (45 000 ha) and of land north of the Pioneer River
(55 000 ha). Fifty-five soil profile classes were decided and current
cane assignment map completion field work in 100 000 ha south of
the Pioneer River was undertaken.

The survey team reports regularly to the Mackay Land Use
Committee made up of growers, millers and Local Authority
representatives.

This study is the first of ‘new technique’ projects which will
utilize automated data processing techniques more fully. The resource
data have been used extensively in the design of 40 ha farms in the Mt.
Ossa area. These new farms will be released with land tenure
covenants covering land management practices for soil erosion
control. The main land use problems concern erosion of half this
portion, while salinity, sodicity, drainage and flooding problems
make up the remainder.

Evaluation of land in the Plane Creek Mill Area has also
commenced with photo-interpretation, farmer discussions and field
work in soils recognition.

Southern district. Maryborough. A land suitability study of the
steep, stony and eroded assigned land in the Maryborough mill area,
commenced in 1978 at the request of the Queensland Canegrowers’
Council and the Maryborough District Canegrowers’ Executive, has
been completed.

The number of farms considered eligible for assignment transfer
were: Hervey Bay 10 farms, Bauple 10, Yerra-Pilerwa 8.

The local sugar industry is promoting an investigation into the
potential use of the vacant Crown land north of Maryborough to
relocate the interested farmers who do not presently have sufficient
available land for substitution of current production areas. As grower
interest in the proposal at this stage is low, the Mill Suppliers’
Committee has requested a detailed investigation of the soils and
potential use of the vacant Crown land north of Maryborough to
will form the basis of a feasibility study of a fully planned farm
development scheme. A land use and management plan for the
development of soil and water resources will be prepared.

Isis. The suitability of land for sugar-cane production within a
50 km radius of the Isis mill is being studied. The study area is
approximately 208 000 ha in extent.

The objectives are to compile a report and produce maps at
1:50 000 which assess suitability of both assigned and unassigned
lands for sugar-cane production and provide a basis for future
development.

Considerable progress has been made, including mapping of
currently assigned land, collation of area data, much of the interpret-
ation of aerial photography, zoning of steep lands with sugar potential
and commencement of field work.
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Rocky Point. Requests to extend the suitability study area of 1979
to re-evaluate certain areas have been received. A sugar-cane land
suitability map of 2 850 ha of land, extending from the Coomera
River north to the original study area, has been completed. Some
640 ha of land were considered suitable for sugar-cane production. A
detajled re-evaluation of 920 ha of land on Woogoompa Island
indicates a gross area of 390 ha are suitable for “sugar-cane
production.

Horticultural land use studies

Horticultural production in the Near North Coast Region is
affected by increasing subdivision of prime horticulture lands and
inappropriate land use.

Since 1979, a study has been conducted into horticultural land
suitability in the region. It aims at determining the potential for
improved horticultural production, the current and potential
degradation problem and the land management practices necessary to
combat degradation and maintain production.

The project involves both a pilot survey of 92 farms (9% of the
total) and the mapping of land suitability for horticulture use.

The study area covers the eastern sections of Marpochy,
Landsborough and Caboolture Shires, an area of approximately
2 700 km?. Preliminary results of the farm survey show that of the 132
pineapple management units assessed 64% exhibited serious erosion
while only one unit exhibited no erosion. Seriously affected areas
included the Monteville-Mapleton basalt plateaux, (100% of units
eroded), the Palmwoods red earths (74% of units eroded) and the
Caboolture yellow podzolics (54% of units eroded).

Of the 91 units under tree crops assessed 27.5% exhibited serious
erosion while 28.6% exhibited no erosion. At the same time, 62% of
units under plantation crops showed serious degradation.

On this basis, the Near North Coast Region requires amendments
to 4 618 ha of seriously eroded horticultural land and 3 453 ha of
slightly eroded land.

Erosion of waterways is common, often because of inadequate
design, poor maintenance and neglect. Of 197 waterways assessed, 132
were bare and 103 of these were seriously eroded.

One hundred and thirty-seven roadways were bare (82% of which
were badly eroded) of the 339 assessed.

Preliminary discussions have been held with the three Local
Authorities concerning the benefits of the mapping to their land use
planning. The draft map of the Maroochy Shire area has been given to
the town planning consultants preparing new statutory and strategic
plans for the Shire and the suitability data incorporated into the plan.

Further discussions on strategies for prime land will be held with
the Local Authorities as the mapping progresses and these prime
lands are defined in each area. Continued analysis of the survey results
will proceed during the next 12 months to determine the actual land
management practices necessary to control erosion.

Agricultural land use studies

Wide Bay-Burnett. Already this region contributes significantly
to the gross value of Queensland’s rural production (approximately
13%) and expansion and development of rural industries is
continuing. Most of the prime agricultural lands are currently being
cropped and expansion onto marginal lands is occurring at an
increasing rate. The grazing industry is endeavouring to increase
production by clearing or thinning timber and the use of improved
pasture species to supplement existing native pastures. Detailed data
on the resources of the region were not available before 1978 and the
results of new management strategies and continued development
could not be predicted accurately. This situation is now being
rectified. The region, comprising about 6m ha, is being mapped in a
number of stages.

In the South Burnett, investigation of land. resources was
completed during the year. The area covers some 1 064 000 ha and
was mapped into 65 discrete units on the basis of geology,
topography, soils and vegetation. Within these 65 mapping units,
some 273 component land units were recognized and described.

Approximately 27% of the area (286 700 ha) is suitable for
continuous agriculture. Some 8% of the area is cultivated and
potential exists for expansion of cultivation on the more marginal
soils. Land degradation is not a major problem in the area as 80% of
those cultivated lands requiring soil conservation measures are now
protected and conservation cropping techniques are gaining
acceptance.

In excess of 70% of the area (770 000 ha) is primarily pastoral
land. Some 15 000 ha of this in the Boondooma-Proston and Wigton
areas are suited to fine stem stylo. A large potential exists for the
introduction of other improved pastures in the remaining pastoral
areas. Land degradation occurs to a limited extent in the grazing
lands.

Saline outbreaks affect some 500 ha and are mainly associated
with cleared or cultivated land on deeply weathered rocks, in
particular, the lateritized basalts.

Land management needs for the area include:
¢ selective timber regrowth control;

e continued protection of cultivated lands by soil conservation
measures and cropping techniques;

e correct siting of roads and associated drainage works;

® destocking of badly degraded pastoral areas;

¢ adjustment of stocking rates to pasture levels;

e increased internal fencing to assist in pasture management;

e the addition of legumes to native pastures to lift production; and
e revegetation of landslip areas.

Land resource survey of the Central Burnett began this year. The
region includes the shires of Mundubbera, Gayndah and Biggenden
and represents some 82 000 ha. Some 180 soil profiles have been
described, field work is complete for the Gayndah and Biggenden
Shires and a current land use map is nearing completion.

In the North Burnett, surveys of land resources commenced in
1980. They cover 1 143 000 ha in the shires of Eidsvold, Monto and
Mt. Perry. After description of 100 soil profiles, field work in the
south western sector has been completed.

Field work is about to commence in the Wide Bay and South Port
Curtis areas.

The eastern and western Darling Downs are important grain-
producing areas. In many cases, the limitations of the soil resource are
not recognized and land degradation is occurring. Studies are being
undertaken to describe the soil resources of the area to define their
potential, their limitations and management requirements to minimize
further degradation

Western Darling Downs. The land use study for the Millmerran-
Moonie-Tara area was published in 1981. The survey describes in
detail the agricultural land resources of the region which covers some
972 500 ha. Eight major soil groups were identified which were
subdivided into 38 sub-groups on the basis of morphological
properties that affect agricultural use. The soils were then grouped
into 23 Agricultural Management Units which are unique groups, each
with its own soil conservation and agricultural management
requirements. The management requirements were defined for the
Agricultural Management Units.

The study revealed that 307 100 ha were suitable for cropping, of
which 90 200 required intensive soil conservation measures, and that
167 800 ha were suitable for improved pasture establishment. The
remaining 497 600 ha were suitable for native pasture and forestry
production with some potential for improved pasture production
when economic conditions permit. Of this area suitable for native
pasture production, 284 500 ha occur on slopes and extreme care with
management is required to prevent degradation.

Eastern Darling Downs. A current survey being undertaken will
provide detailed resource information for the Brigalow-Belah
Walloon Land Resource Area. The soils are being studied in three
representative areas : Moola, Acland and Millmerran. This study will
provide recommendations on the agricultural and soil conservation
management requirements of the important Agricultural Management
Units. These recommendations will apply directly to some 110 000 ha
of land on the eastern Darling Downs.

Grazing land use studies

The Western Arid Region Land Use Study (WARLUS) aimed to
map and describe the land resources of 60m ha in western
Queensland’s semi-arid and arid zones to provide information on land
types needed to formulate land management policy.

The field studies have been finalized and maps are available for
all areas. It has been a huge task. Some 230 land systems and 550 land
units have been described. The study is being reported in six parts.
Three of these have now been published and the other three are in
various stages of preparation.

The section covering 10m ha in central south-western Queensland
was published this year. It indicates that most of the land is stable and
productive and must be maintained in an acceptable condition if a
stable pastoral industry is to continue. The alluvial plains are subject
to over-grazing and degradation by scalding and species change. The
mulga lands are sensitive areas. If adequate ground cover and tree
densities are not maintained these lands are subject to degradation by
erosion, nutrient decline and weed encroachment.

The report indicates a need for further biological research to
formulate long-term management programmes and a need for careful
management of both Mitchell grass pastures and mulga lands so as to
optimize returns. It also suggests the gazettal of National Parks or
other reserves to preserve representative plant and animal
communities.

The demand for these reports continues to escalate. Major users
include grazing organizations, local authorities and Government
departments committed to ensuring that rural industries continue to
flourish.
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The study identified a problem of land degradation of some
western lands, particularly hard mulga lands and alluvial frontage
country. Permanent monitor sites have been established with regular
photographic studies and biomass yield measurements being taken.

Attempts are being made to rclate these measurements with
Landsat photography. Preliminary studies in the Paroo region with
low-level colour and infra-red photography investigating woody weed
infestations indicate that timing of photography in relation to rainfall
and growth flushes offers the best chances of success.

A map showing 17 resource regions in south-west Queensland has
been published. A resource region is a geographic area in which
properties have a similar mixture of land types, similar rainfall
patterns, a relatively uniform enterprise type and similar management
options.

Preparation of management plans for a number of properties has
indicated that 80% of the managers were receptive to advice offered
and their awarenes: of land degradation was increased substantially.
Most would like to rest or rehabilitate degraded areas but have
insufficient financial flexibility. More than half the properties studied
had areas of country badly affected by woody weeds or soil erosion. A
need for a co-ordinated long term programme combining improved
drought assistance policies, adequate living area standards and
extension programmes (including property plans) was shown.

Land resource methodology

A preliminary investigation of the potential of the Japanese
Geostationary Meteorological Satellite as an indicator of rangeland
conditions and drought status has been undertaken. This satellite
transmits imagery including temperature data from the land surface.

Major land types can be identified and smaller areas within these
need field investigation. Areas affected by rainfall can be delineated
when the rainfall events are distinct in both time and area. The
information is cheap and readily available and has potential as an aid
to broad scale assessment of land degradation in arid areas.

Computing

The Government’s Area of Soil Erosion Hazard programme
currently involves some 3 000 landowners within the Darling Downs
and this number is expected to rise to 5 000 in the future. A computer-
based information system (ASEHIS) has been developed to record
works required, works completed and subsidies paid for each
landowner, to monitor the implementation and cost of the soil
conservation works and to provide information for planning future
schemes.

The WARIS software page is a general purpose system for
processing land resource data. This package is now used throughout
Australia. Internally the system has been used in the Mackay Cane
Land Use Study to sort and extract data on a map unit basis.

A survey (BRAS) uses the units of the Atlas of Australian Soils as
a basis for recording such data as unit area and its adaptation to
certain crops and pastures. Programmes have been written to calculate
the gress, net and modified potential area of each crop and pasture
species on map unit and shire bases.

The purchase of a computerized digitizer will allow calculation of
areas of each map unit and any label point given the co-ordinates and
positions of the four corners of the map. This information will be
stored by the computer and merged with resource data collected for
the map units. The combined data file can then be processed by
conventional means such as by use of the WARIS package.

Development Planning and Evaluation

THIS section seeks to apply resource data, obtained by the Land Resource Section, to the planning of
specific agricultural land use developments. Such information is more effectively employed in the
initiation and early implementation of land development.

Irrigation land evaluation

A central theme is the retention of an adequate supply of prime
agricultural land, with potential for irrigation, to meet the food, fibre
and energy needs of the future. This requires not only recognition of
the resources themselves, but an assessment of their suitability to
fulfill the various needs, and knowledge of the management practices
which prevent undue erosion and degradation.

The major programme covers investigation of and feasibility
studies for new irrigation projects. Today, most water supplies are
fully committed, while new important demands on water resources are
still emerging from both the agricultural and non agricultural sectors.
Allocation of these scarce water resources among the various users
requires knowledge of location and timing of present and future
needs. Only through better management of both water and land
resources will effective use be made of the water allocated to the
agricultural sector.

Irrigation investigations

South-east Queensland water resources assessment. This
interdepartmental study area is approximately 88 000 km?, extending
from Maryborough south to the New South Wales border, and from
the near coastal islands west to about 150° east longitude. The study is
attempting to identify the size and timing of water needs for the next
10 to 20 years. The needs of agriculture, mining, power generation,
industrial and urban requirements will be explored.

The main objectives will be to identify the areas of prime
agricultural land, the future land uses and their water requirements
and investigate efficiencies of water use for agricultural production.

Lower Mary River. Farm planning for the scheme by local Soil
Conservation officers aims at ensuring that soil conservation and
irrigation requirements are jointly considered in this new area.

Proserpine River. Over recent years, the QWRC received
submissions calling for the construction of a dam on the Proserpine
River to mitigate the effects of both flooding and short-falls of water
on rural and urban areas. A dam would provide an assured supply for
urban and agricultural needs with a spare capacity for possible mining
and industrial purposes.

An assessment of the response to irrigation on an annual basis
was undertaken. The result showed a small response of between 5 and
8t per 100 mm of irrigation on average. However, this figure is
distorted due to climatic conditions in the period examined. A more
recent assessment is that a long-term response to irrigation of 30 t per
ha per 100 mm would result. The long term rainfall records indicate
that an irrigation requirement of 300 mm a year on 80% of total gross
assignment will be required.

The Gap Dam site. The Gap Dam site is located 80 km upstream
from Rockhampton on the Fitzroy River. It is envisaged that water
from the dam would be used for a new power station, oil shale mining
and agriculture.

A reconnaissance investigation found there were a maximum of
30 000 ha of land suitable for irrigation by gravity from the dam site.
However, this figure would be substantially reduced if the attitudes
and capabilities of the local landholders were taken into account. In
addition three separate areas, ranging in size from 1 000 to 4 000 ha,
occur in areas separated from the major tract of suitable land. These
areas may not be included in any planned scheme.

Regional and catchment planning

The 134 Local Authorities in Queensland are responsible for land
use zoning and have a major involvement in planning within their
shires. The development of town plans (which also cover rural areas)
involves consideration of natural resources. Pressures to develop first
class agricultural lands to urban and other purposes are high. Liaison
of officers from this section with the Local Authorities enables
resource data and Statewide planning experience to be implemented
through Town Plans.

Town planning. The Local Authorities in Queensland have been
delegated the major responsibility for land use planning. While Local
Authorities are aware of the agricultural land within their boundaries,
their view is often very parochial. The Branch seeks to present a wider
perspective and concern about the loss of prime agricultural land and
subdivision in rural land.

During the year, six draft town planning schemes (Peak Downs,
Kolan, Chinchilla and Rosalie Shires and Logan and Gold Coast
cities) were examined. Two specific surveys for Beaudesert Shire in
areas where their town plan was being challenged by subdividers were
conducted. Maroochy Shire recently commissioned town planning
consultants to prepare new strategic and statutory town plans. These
plans have incorporated the results of two land suitability studies.

In addition, officers have been involved with providing guidelines
on levels of subdivision north of the Daintree River and in feasibility
studies for a new railway line through the Lockyer Valley to avoid
unnecessary incursions into prime agricultural lands.

Farm dam survey. A farm dam survey was conducted in the West
Moreton and Darling Downs Regions to evaluate the various water
harvesting techniques used and identify the best method for
intensively farmed areas.

As a rule, the large dams provided the highest return on capital.
However, this was due to the fact that water from the larger dams is
used on high value crops and these dams have the largest safety
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margin in dry years. The builders of these structures were also found
to have more capital available and so were able to match the capital
cost with better distribution equipment.

A work sheet has been developed to assist farmers in making
decisions on construction of such water storages. The work sheet is a
simple guide which ensures that a farmer takes into account the
characteristics of the proposed site, the reliability of supply and the
cost of the irrigation project in terms of the probable return from
irrigation.

Cooktown-Daintree. A draft land use classification and map for
the Cooktown-Daintree study has been prepared but this will not be
finalized until further information on the area is obtained from
Forestry.

Bremer-Lockyer. The Bremer and Lockyer Study reports were
released in 1979.

It is now the usual practice for advice to farmers on matters such
as stocking rate, pasture improvement and fertilizer application to be
tailored to the land units. This has led to a more conservative and
appropriate level of management on lands now being more intensively
developed.

A secondary school student project, based on the Bremer
Catchment, has been written for Senior geography students. The
project, which is part of the ‘Man and his Environment’ section of the
curriculum, will be made available to schools in the Brisbane and
surrounding areas.

Environmental impact assessment

The Branch assesses the agricultural land use aspects of
Environmental Impact Studies (EIS) undertaken for major
development projects in Queensland. The submissions from
Development Planning Branch and from other Branches are collated
and forwarded to the Co-Ordinator-General’s Department where they
are combined with all other submissions, and then presented to the
relevant Minister for decision.

Proposals examined during the year included a coal project at
Collinsville and an aluminium smelter at Goodwood. At the same
time, guidelines for EIS studies were prepared for an oil shale
extraction plant near Proserpine and a coking plant in Gladstone.

The manner in which the development organizations are now

seeking advice and guidelines at an early stage is particularly pleasing.
A number of such mining companies is co-operating fully and these

are investigating methods which will leave the land in a more’

productive stage than it may be at present.

Water supply catchments

Prime sites for major water supply catchments are becoming rare
in Australia and there is a need to protect these sites against erosion
and pollution.

Land resource and land degradation surveys were conducted over
the resumed area for Wivenhoe Dam and recommendations for land
ownership and management of this area were made. It was suggested
that land other than the present resumed area might be acquired for
catchment protection purposes. The interdepartmental committee
report incorporating these studies should be published early in 1982.

Land development

Cassava land. The development of markets and the energy crisis
has led to increased interest in growing new and exotic crops in the
State. The section attempts to locate suitable lands and develop
management practices specific to each crop. This is in order to.
maximize efficiency of production and reduce expansion of cropping
onto poor and erodible soils and to manage the lands to minimize
degradation.

A private company interested in developing a cassava processing
industry has been investigating the potential of various areas in
Queensland for cassava growing. So far, this work has concentrated
on the reliable 1 000 mm rainfall belt. Experience indicates that the
available lands investigated have considerable limitations in soil types.

A large area of suitable soils (14 000 ha) occurs in the Bowen-
Broken Rivers Basin. However, this area is in the rain shadow of the
Clarke Range, with an average rainfall of about 600 mm, and appears
to be too dry for rain-grown cassava production. Major moisture
deficiencies occur in the critical spring and early summer period.

A climatic analysis based on weekly rainfall was undertaken to
assess the requirements for supplementary irrigation.

Officers also reported on the suitability of land at Torbanlea for
cassava production.

Land management conditions. As a result of contact with this
Department, the Central Sugar Cane Prices Board has strengthened its
policy of not assigning unsuitable land for cane growing. The soil
conservation needs of newly assigned land are noted on the assign-
ment conditions. The Land Administration Commission has also
included soil conservation conditions on leasehold land where it is
being developed for cultivation.

In Ingham, the land adjacent to watercourses has been designated
as esplanades which remain under the control of the local authority.
This should prevent clearing these ecologically important areas during
subsequent cane assignment expansions.

Engineering Services

ENGINEERING Services Section has three principal functions: to provide technical services to those
Branches of the Department requiring specialist engineering advice, to undertake research and
development, and to provide an extension and advisory service for primary producers who seek

guidance in engineering matters.

The Section operates four major work areas:

1. Agricultural Engineering Research and Development, within which
research, development and modifications of machinery are
carried out so as to meet the needs of Departmental Research
officers and farming industry groups;

2. Environmental and Resources Research, within which studies of
engineering operations which might minimize the effect of
farming practices on the environment are carried out and within
which more efficient use of energy resources are studied;

3. Farm Organisation-Operations Management, where studies are
made to assist in relatively simple machines and buildings which
affect the operations of properties; and

4. Information Services, which provide media and field day support
to extension in engineering matters. These subjects of course
overlap considerably.

An engineer was appointed during the year to Biloela to service
the Dawson-Callide area of central Queensland. The loss of three
experienced engineers by resignation has caused some projects to fall
behind schedule.

Workshop facilities and activities

The workshop in Toowoomba is now well equipped for its
purposes with a wide range of machines and equipment and skilled
staff. The appointment of an electronics technician to the workshop
group will contribute constructively to the team effort in these days of
sophisticated electronic equipment.

Agricultural engineering research

Engineering effort this year has been channelled heavily into the
area of farm machinery development and use. Special machinery
requests from Departmental research workers have been lower than

usual, no doubt because many of the basic needs have been met and
funds to develop more sophisticated machinery have not been
available.

The tractor-implement matching project is considered to be of
great importance in the light of increased cost of machinery, rises in
fuel prices, and fears for future fuel availability. Many farm
machinery units are ill-matched because information to assist in this
important area of decision making is not available. Collection,
collation and distribution of this data are therefore important.
Collection to date has enabled information on tractive efficiency to be
explained to particular farmers and this advice has enabled some of
them to improve their particular usage/systems and to reduce fuel
consumption up to 20%.

An engineer has been included in a group of officers who will
compile a handbook on spray application technology. Wastage of fuel
and chemicals, unnecessary water application, uneven chemical
distribution, poor control and unnecessary residues all result from
incorrect and inefficient spray application. The handbook is at least a
first step in studying spray technology and it is expected to provide
much useful information for extension officers.

Within this area of spray applications, a machine called a
‘Towermister’ was fabricated for use in citrus orchards. This unit has
been shown to produce superior coverage and is at present being tested
in the Gayndah and Mundubbera citrus areas.

Following trials at Biloela further modifications were made to a
pea viner being developed for bean seed harvesting before it was used
in the Burdekin area. Results have been most satisfactory and high
quality commercial seed has been produced. This virtually completes
the engineering aspects of the Reserve Bank’s Rural Credits funded
project.
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The modified pea viner has since been sold by tender to a
Burdekin bean seed grower. It is hoped, however, to monitor the
future performance of this machine. A Victorian company evaluated
our work with the pea viner and modified to our specification a
similar machine for their bean seed harvesting. They have since
reported good production capacity and Ligh seed germination results.

The evaluation of a number of systems and of different materials
for use in these various systems formed the major work carried out in
a project covering equipment selection and management for grain and
feed handling. Use was made of information obtained from farmers’
experiences.

As a result of this work, a booklet and extension articles,
including design proposals for on-farm storage, have been produced.

A drier was also designed, for use in research into cattle ration
protein levels when cassava is included. After modifications to
improve airflow and enable better product handling, the chipped
cassava drier is now operating efficiently.

Miscellaneous projects included the following—

Further data have been collected on seed metering and delivery
equipment and is being incorporated in a technical paper.

Work with the soil conservationists involved with minimum
tillage experiments included the addition of unit planters to their
planting machines for more accurate sorghum sowing. Precision
metering units make planting devices more suitable for both summer
and winter planting.

A sheep conveyor has been designed and constructed for use in
trial work associated with insecticide spraying and chemical de-
fleecing applications. A mobile power unit to provide the power for
the conveyor and sprayer has been designed so that the composite
equipment can be demonstrated in the field.

A prototype on-farm peanut curing unit, incorporating an
electronically operated controller which features energy conservation
practices as well as controlling the temperature and humidity of
heated air and the moisture uptake, has been constructed for
demonstrations at field days as part of the engineering input to a
project seeking to develop the north Queensland peanut industry.

A more consistently reliable drawbar dynamometer has been
developed for studying the matching of tractor and implement. This
development was the result of an upgrading in strain gauge technology
which was demonstrated to one of our engineers who attended a
workshop in Sydney.

A study has been carried out for Soil Conservation Branch
regarding the feasibility of adopting a selective sprayer to detect and
spray weeds in stubble. Several selections are available but all are
expensive and require major modifications for field use. Such a
project will be a long term one.

Work has proceeded in the development of a prototype drop roll
sizer aimed at more efficiently sizing and grading fruit of different
shapes. Liaison is continuing with commercial suppliers of electronic
colour sorters towards the development for future use of their product
when incorporated with Drop Roll Sizers.

A prototype bulk bin with capacity greater than 200 kg has been
constructed for testing in a revolutionary materials handling approach
to fruit and vegetable wholesaling and retailing.

Investigation into minimizing draft requirements for tillage tools
while still producing a satisfactory seedbed is in progress.

The design has commenced of the electronic circuitry for use as a
recorder in which force readings are related to depth of penetration of
a standard cone into soil. The results are stored in a memory bank.

This recording cone penetrometer will accurately and reliably gauge
soil density.

An hydraulically operated fresh bean picker, similar to a
commercial unit but suitable for attachment and operation from a
farm tractor, has been designed and constructed for the use of
researchers to enable them to evaluate new fresh bean varieties
developed for mechanical harvesting.

A blower insect collector was designed for use by Entomology
Branch officers.

Engineering advice was given on feed mills and their installation
at the new Animal Husbandry Research Farm at Mutdapilly and the
new Poultry Research Farm at Redlands.

Environmental and resources research

A greenhouse for ornamental production designed for low cost
erection and operation has been constructed at Redlands Horticultural
Research Station. The materials used included pipe frame, fibreglass
roof sheeting, bubble plastic for walls. A black plastic curtained day-
length control chamber has been erected within the greenhouse.

As the greenhouse is now being used, the performance of both the
main structure and the control chamber will be monitored during the
next year. The design is such that the greenhouse may be extended
should growers wish to adopt it commercially.

An hydraulically powered and operated soil sampling machine
has completed its trials and although a more diligent approach to
safety and stability is required of the operator, the unit’s performance
is meeting the high specification demands set for it.

Excellent work in housing and waste disposal for intensive animal
industries paused because of the resignation of the experienced
engineer involved.

Farm organization-operations management

To enable their suitability to be gauged for wider distribution, a
set of calibration cards was prepared for a particular spraying
machine specifying the nozzle size and spray pressure, the speed over
the ground, and the amounts of chemicals and water to be mixed for
each spraying activity. Additional information including details of
calibration checks, time to empty tank and area covered will provide
continuous checks of sprayer performance. The value of this
approach is being assessed.

Several items of commercial spraying equipment for use in
herbicide application have been examined and their approval for use
recommended. The performance of a prototype commercial mister
was recorded during trials in two areas.

The following items were also completed: design of a special bolt-
on three-point linkage arrangement for a tractor; design of a bean
windrower; design of a bean cutter (harvester); design of a trailer re-
build, and improvement to seed placement for the plot planter at
Biloela Research Station; design of a major modification to a blade
plough for experiments in Emerald area; designs for three farm
buildings for machinery cover and produce protection; design and
manufacture of a plot planter for Agriculture Branch officers at
Emerald.

Information services

In its belief that agricultural engineering developments should be
documented and information made available for advisory and
extension purposes, the Section has published 14 technical papers for
distribution. It has also contributed 16 articles for farmer workshops
and seminars and 12 extension publications. It has also been heavily
involved in two major engineering-oriented field days.

Manufacturers have been advised of data obtained from field and
laboratory testing of machinery and of its interpretation.

Drafting Services

THE Drafting Section prepares maps depicting land resources and plans to accompany reports
submitted by the Division of Land Utilisation. It also draws farm plans and provides for associated

needs for Soil Conservation Branch.

In addition, the Section provides a service, limited by staff and
finance available, for other Divisions of the Department with drafting
and mapping activities. Agriculture, Botany and Agricultural
Chemistry Branches in particular draw on this service.

The resource maps produced by Drafting Section now cover
important areas of Queensland and are used intensively throughout
the State. There has been good co-operation between Drafting officers
and resource surveyors in the production of resource maps so that a
range of map types is available to cater for different user needs. This
has been made even more useful by the inclusion of map references in
resource data files.

Time spent on different areas of work within Drafting Section
varies, particularly with the size of some individual projects and the
amount of time required to complete them. This year 60% of time was
spent on land resource mapping (mostly for Development Planning
officers) and 40% on technical services drafting. Last year, about half
the time was spent in each area. Some large projects in land resource
mapping have been handled, however, during this year.

Technical services drafting work included soil conservation
planning; covers, diagrams and figures for reports and technical
bulletins; colour proofing, general drafting and photographic work.

Major projects handled in land resource mapping included:
sections of the Western Arid Region Land Use Studies; Western Arid
Properties; Burnett Resource Assessment—South Burnett Area;
Mackay Cane Growing Area; Eastern Darling Downs; Maryborough
Strip Lands; Emerald Irrigation Area for Agricultural Chemistry
Branch; Broad Resource Assessments for Agriculture Branch;
Proserpine Lowlands for Agricultural Chemistry Branch.

Some new computerized equipment for drafting and mapping
should assist considerably with the output of the Section once it is
fully installed and organized. There is a great and growing interest in
land use, including conservation of soil, throughout the community
and the Section would like to be able to help more in the production of
material which makes this visible and more easily understandable.
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