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NUTRITION PRACTICES IN AUSTRALIA AND
HOW THE AVOMAN SOFTWARE ADDRESSES THE ISSUES
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Queensland Horticulture Institute, Nambour, Queensland, Australia

Background
Avocados in Australia are grown commercially in the tropics of north Queensland, the subtrop-

ics of southeast Queensland/northern New South Wales, the dry Mediterranean climate of
inland South Australia/Victoria and the cool moist climate of coastal southwest West Australia.
The geographical diversity of the industry translates into a wide range of growing conditions.
North Queensland for example has volcanic derived leached acid soils and experiences high
summer rainfall while South Australia has alkaline marine sediment soils and a dry climate
with winter rainfall. Naturally, nutrition needs differ for each set of conditions.

Nutritional practices

The main production area is in the subtropical area of coastal Queensland and New South
Wales. Soils here are generally light in texture with an acid pH and are leached and infertile.
Virgin soils require the application of most elements. Once established, nitrogen, potassium
and boron must be applied regularly as maintenance dressings. Several of the soil types are
phosphorus fixing and therefore require regular applications of this element as well.

Traditionally all of the nitrogen, phosphorus and potassium has been applied in three or four
applications in autumn following the natural fruit drop of large fruit in mid to late summer.
There is a trend now to split annual rates into more frequently applied light doses. This ten-
dency as well as high labor costs and more efficient fertilizer use have led to widespread
adoption of fertigation.

The growing environment of the subtropical area is conducive to excessive vegetative growth,
for this reason nitrogen rates and timing must be carefully managed to avoid a suppressive
effect on fruiting.

In recent times the role of calcium in determining fruit quality is getting more attention. Some
growers are experimenting with injecting a suspension of finely ground gypsum into the irriga-
tion in an attempt to improve calcium uptake.

Zinc and boron are common deficiencies and correction requires careful consideration of rele-
vant factors. Boron toxicity from excessive application is not uncommon especially on very
light soils. Relatively high rates of boron are required throughout the growing season and
must be applied to the ground to get sufficient quantities into the tree. Responses to foliar bo-
ron sprays have only been shown where leaf boron levels are below 30 ppm and are only rec-
ommended to supplement rather than replace soil-applied boron. Relatively high rates of zinc
are often required to overcome deficiencies and soil fixation, application within a narrow band
in the drip line has been found to be more effective than broadcasting.

Growers are encouraged to take annual leaf tissue samples for nutrient analysis each year in
autumn and a soil sample at least every two or three years primarily to test pH and calcium
and magnesium levels. There is increasing interest in taking a second leaf test during the
season, this will be done about midsummer once the spring leaf flush has matured. Optimum
nutrient levels need to be established for this time of the year.



Why the AVOMAN project was initiated
In 1992, the Australian avocado industry listed problems of low orchard productivity and irregu-
lar fruit quality among its research and development priorities. Despite the fact that the Aus-

tralian avocado industry had been well serviced by research programs, only limited adoption of
subsequent technology had been observed.

One of the aims of the AVOMAN orchard management software was to improve orchard pro-
ductivity and fruit quality by providing appropriate plant nutrition rates and timing for any avo-
cado-growing environment in the country. AVOMAN brings to the growers’ fingertips a means
to derive highly customized recommendations for each block of trees. The recommendations
are supplemented with over 500 pages of information in the help files (see Fig. 1). AVOMAN
also provides a comprehensive recording and reporting facility that is valuable for enterprise
management and the increasing need for food safety and quality assurance systems.

Figure 1. Example of a help file on zinc in AVOMAN.
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Zinc deficiency

Y
Zinc deficiency is quite common in avocados in Australia. 'Edrancl'is the most sensitive variety and can be used as an j
indicator tree in the orchard. The first sign of zinc deficiency is the production of smaller leaves on new growth. ellowing
{chlarosis) dewvelops between the leaf veins and in the more adwvanced cases the internodes are shortened (1), Fruitfrom zinc
deficient trees tend to be smaller and rounder in shape than fruitfrorm normal trees of the same variety.

Should you check the zinc deficiency box in block observations window?

If there are any visual symptoms of zinc deficiency on your block you should check this box. Your leaf analysis will also show you

whetheryou are likely to see visual symptoms or not. [fyour leaf lesel is less than 40 mgikg of zine check carefully for signs of
zinc deficiency.

See Plate 109 in "Avocadao Pests and Disorders", Queensland Departrnent of Primary Industries Information Series publication
number Gl 90073 (1351).

Reference:
Lahaw, E. & Kadman, A (1980). Avocado Ferilisation. International Potash Institute Bulletin Ma. 6.

For more information on zinc, click one of the following topics.

|

How the AVOMAN nutrition recommendations were developed
In order to develop the recommendations, the factors that influence each element’s effective
supply to the plant were established and reviewed. The software was developed to account
for each of the factors and to adjust the rate according to the magnitude and effect of each.
For example, the issues considered by the software to derive a zinc recommendation illus-
trated in Figure 1 are: o leaf zinc level

¢ soil zinc level

e soil pH

34



e soil texture
e s0il phosphorus level
¢ soil organic matter level

The most up-to-date research was sought and incorporated into the recommendations. The
process required collaboration from soil chemists, agricultural chemists, horticulturists, con-
sultants and growers. Three software prototypes were issued during the life of the six-year
development project and each issue was tested by between 100 and 250 growers. The rec-
ommendations were also subject to field-testing. It is the intention of the development team to
update the software with refinements to the nutrition recommendations from time to time.

How the grower uses AVOMAN to derive nutrition recommendations

To receive recommendations the grower must first provide certain basic information about
each management unit (block) of trees in their orchard. This is easily entered by choosing ap-
propriate options from drop down lists for such properties as soil texture, variety, rootstock and
root rot status. Data such as tree size and leaf and soil analysis results are also entered. The
AVOMAN program uses the details of each block in combination with expert knowledge to de-
rive highly customized recommendations (right hand side of Fig. 2).

It is up to the grower which fertilizer and method (such as broadcast or fertigation) to choose to
satisfy a recommendation (left hand side of Fig. 2). The grower can also alter the interval be-
tween nutrient applications. The software includes a database of commonly used fertilizers
that it will refer to; growers can add products to the database at any time and keep details
such as prices up to date. In the case of NPK recommendations the user can opt to get the
software to find the most appropriate NPK fertilizer from the database to satisfy the ratio of
NPK recommended. The software will keep track of amounts and costs of fertilizers used and
will derive comprehensive reports.

= Fertilizer [Special Avocado TE mix] reminder set for 2370871999
Information Reportz Youwr Rates  Misturez  Toolz  Close
r"l f’l thl -I-|—|r/‘| Sfl 1af1 | Job Summary | Fertiiser | Past and Disease | Block Summary |
Date |23IEISI1 993 @ Element hth | Aug | Aug | Sep | Sep | Sep | Sep | Oct Oct
CﬁtEgDrYIFer‘tiliser j Wk 35 36 37 34 349 40 41 42
[T vourrate: | Bed 163
Method IE'“:'E"':":EIST j Hitrogen App | 1.78
Procuct ISpeciaI Avocado TE mix j I il Bal | 015 -1.83
Rate Lnits Per Req | 0.39 033
I q00 Igrams j Itree j Phnsphurus_: Lpop | 034
N (i Ba |-005 034
hatch INF‘K vI Product | Best Ratel e Req | 216 218
Coszt 077 free Potassium app | 2.04
I il Bal |-012 216
Req
lock Detsil Job Statu Cultar® App
[ Multiple blocks ™ Done ill Ba
[T Recurring reminder
™ 2pply to part block | Reminder _'\ NP K & Cultar 4B and Zn jFe, Mn and Cu {Ca, Mg, pH and 5/

Figure 2. Example of a nutrient recommendation screen showing a fertilizer and rate
that AVOMAN has chosen to best match the nitrogen, phosphorus and potassium re-
quirements for week 35.
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The timing for the recommendations is determined by phenological events rather than by cal-
endar. A phenological cycle is chosen by the user to represent the block and this is used by
the software to determine the timing of the recommendations. An example is shown in Figure
3. It can be adjusted at any time to reflect changes in the occurrence of a phenological event;
each point on the graph can be moved earlier or later with the computer mouse. Cycles are
retained for comparison between seasons.

Summary
Within the last few years a much greater awareness of the importance of boron has developed

and appropriate rates are now being used with the help of the AVOMAN software. Fertigation
is becoming widely used and with it lighter doses of fertilizers are applied more frequently.
Calcium is starting to receive research interest with respect to its role in fruit quality and how to
raise its level in the fruit. More frequent monitoring of leaf nutrient levels is being pursued.

The first commercial version of the AVOMAN software was released in September 1998 and
one-year later growers producing more than half the national crop had purchased a copy.
Several growers have already reported improvements in tree health and plant nutrient levels.

= AYOMAN Growth Cycles =l E
Beport Copy Yiew Help Close
| | > | w]#] =] @undo | Grownoyeet of2 Start at budl break in | 1999

a0 Display | End in I 2000

These growth cycles are used to determine the timing of recommendations in the 'Operations' section.  K.eep them up to date by
clicking and dragging points on the cycle to reflect the actual timing of growth eventz in the block for the selected year,
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Figure 3. Example of a phenological cycle in AVOMAN, the point highlighted by the
cursor indicates the peak of the second leaf flush. The date (and thus position) of each
point can be easily updated by the user.
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