WESTERN AUSTRALIA AVOCADO STUDY GROUP
Minutes from 3 meeting; held at Rose Farm (property owned by KinGandy and
managed by Rod and Sue Bamess), at Jardee near Manyp
10:00 am till 3:30 pm, Wednesday 24 Sep 2008

Aim of project
“Make Australian avocado production more internationally competitive”

Main topic of the day
“Soil health”

Present: (56 + 5)

Growers Kim Gandy (property owner), Tom, Faye & Tim Baokise, Rod, Sue & Mark
Bamess, Paul & Maria Bidwell, Kevin Bligh, Jonathaatting, Neil & Russell Delroy, Rob
Demitriu, Vin & Liz Farrell, Jennie Franceschi, PRiWendy French, Ken & Robert
Gwynne, Alan & Wendy Harvey, Murray Hegney, Eugé&ngosh Henningheim, George &
Stewart Ipsen, Simon & Sue Keast, Phillip Lawe-[@ayKane & Travis Luzny, Shane
Magistro, Adam, Jan & Phil Minchin, Tony Mulligakaren Payne, Jamie Patton, Harry &
Steve Poole, Dave Pottinger, Andrew Pound, AndreattSJon Simpson, Kim Skoss, Leslie
Stackhouse & Sheila, Richard Stuart-Williams, Rboynlinson, Linda Viviers (Landmark),
Tom Wilkinson, Charlie, Garry & Luke Williams

From Department of Agriculture and Food West Austira Alec McCarthy, Cengiz Erol
(WA avocado industry development officer), Mark \tiéan and Bob Paulin

From Queensland Department of Primary Industries Bisheries Simon Newett

it /

Mark Whitten demonstrating various aspects of lsedlth monitoring

'Whilst every care has been taken in preparing thes e minutes, Queensland
DPI&F accepts no responsibility for decisions or ac tions taken as a result of
any data, information, statement or advice, express  ed or implied, contained in
these minutes. The views and recommendations of th e speakers are not
necessarily endorsed or supported by Queensland DPI &F."




PROGRAM

Agenda

- Registration and morning tea
Welcome and outline of the day - Alec McCarthy
Update on industry issues — Jennie Franceschi, B@drd member for WA
‘Understanding the basics of soil health’ — Mark ithém
‘Use of mulch and compost to improve soil healttiBeb Paulin
‘Basics of how to evaluate soil health’ — Mark Vit
LUNCH
Overview of Rose Farm, followed by farm walk and kealth evaluation exercises -
Rod Bamess and Mark Whitten
‘Discussion of possible theories to explain thd thrap and subsequent fruit sunburn
issue in WA’ — Simon Newett, DPI&F Queensland
Opportunities to develop avocado orchard topicth&ur— Alec McCarthy
Identification of topic for next meeting — Simon Uett
Evaluation of the day

INDUSTRY ISSUES — JENNIE FRANCESCHI
Jennie attended the AAL AGM which was held in Na@theensland recently. At this
meeting as promised she raised biennial beariaa éssue for the WA growers.

Jennie said that wholesalers were now contributifigmation to Infocado. Infocado is
about collecting and providing accurate marketrimi@tion to enable appropriate marketing
and promotional activities to be timed when realyded for maximum benefit. Jennie
again encouraged growers to join AAL and to take ipalnfocado.

The NZ industry wants to contribute funds to theaado promotional effort in Australia.

Jennie said that Australia had signed a ‘Free Tragieement with Chile (in July this year)
which could make it easier for Chile to export aawas into Australia. Their main harvest
period occurs in winter and spring (same hemispasmas). The Australian authorities
would still have to undertake an Import Risk Asgesst to ascertain whether there are any
guarantine issues to prevent avocados from Chifggbmported into Australia but given
that Chile has a very low level of avocado pestsdiseases there is a low likelihood that
imported fruit could be prevented from coming iAastralia for quarantine reasons.

This scenario is one of the reasons why this S&rdyip project is being conducted — viz. to
raise our levels of orchard productivity and fraisality in order to compete successfully
with potential imports from low labour cost couesi (Refer to the ‘Aim of the project’ at
the top of the first page of these minutes).

The high prices in Australia this year are dueangé part to the successful Australian
industry marketing program plus the cool chain weiilkk Note: a recent consumer survey
(conducted by AAL) showed that the consumer clearéfers fruit that has reached a Dry
Matter level of at least 23%.

AAL is starting to work on a single desk avocadpa@x organisation for Australia. In order
to ease the pressure on the domestic Australiakantirere will be a focus to export fruit
harvested here over the winter period which is winest of the Australian volume hits the
market.



‘UNDERSTANDING THE BASICS OF SOIL HEALTH’
Mark Whitten, WA Dept of Ag and Food

Please refer to copy of Mark’s MS Powerpoint presentation for

Here are some additional notes to emphasize partiseopresentation.
What is soil health? Here are some definitions:

‘A measure or snapshot of the soil’s ability tdifuls required function for its intended land

use'.

‘Soil health in agricultural ecosystems is indicatey a living dynamic ecology providing the
needs for healthy plants’.

‘Soil health is an assessment of the ability obihte meet its range of ecosystem functions
as appropriate to its environment.’

The soil health umbrella

A
- R

Structure

Organic carbon !

Cation exchange capacity (a measure of the sdillgyato retain cation nutrients, i.e.
calcium, magnesium, potassium ...)
Microbe activity !

Water holding capacity

Soil types i

Soil pH

Soil biology 5

Nutrition
Drainage/aeration

—/

Who is responsible for soil health?
Everyone is really but the main person is you fénmer.

The soil health model has three components:

1. Physical

2. Chemical

3. Biological
The old model used to view the 3 main componergarsg¢ely but today they are viewed
more holistically as being interlinked.



Plant “WANTS” consist of:
Water

Air

Nutrients

Temperature

Sunlight

Having healthy soils means that plants have eas®#ss to many of these needs, viz. water,
air (for the root system) and nutrients becausétnesoils receive, store and transmit them
better through superior soil structure. A welustured soil has well defined soil aggregates
(also known as “crumb structure”) which give it@wen pore structure with the consistency
of crumbly chocolate cake. The open pores prosiee for air and water.

In acompacted soilthese open pores have largely been lost (“squasheaf it), for

example a compacted soil will contain only about®¢&olume of available water

compared with an uncompacted ‘ideal’ soil whichlWwdve about 15% available water. The
bulk density of a compacted soil may be arounddn#ies per cubic metre whereas the same
soil type in an uncompacted state will have a higksity of about 1 tonne per cubic metre.

The microbial biomass of a soil is like tage of a needléhrough which all nutrients must
pass to be available to plants.

One should be careful not meask soil health problemswith chemicals. One can draw an
analogy between soil health and human health Heoe example a burnt out West Coast
Eagles team will ‘mask’ their problems with paitiéis and bandages which may get them
through the short term but this approach is naiasusble. Similarly a burnt out soil can be
“propped up” with heavy doses of fertilisers andtprdes but this will not produce a
sustainable long term solution.

Biological depletion of a soil is characterisedabgtecline in organic matter, biomass,
biological activity and biodiversity. With a dewé in biodiversity and a subsequent upset in
the balance, some harmful organisms e.g. rootrl@sgmnatode, which were always present
but in small numbers, can become a pest.

COMPOST AND MULCHING IN AVOCADO PRODUCTION
Bob Paulin, WA Dept of Ag and Food

Please refer to copy of Bob’s MS Powerpoint presentation for

Here are some additional notes or notes to emphasazts of the presentation.
Bob used to be based in Manjimup and work withah@cado industry.

He went to Israel a few years ago to look at watenagement and found that they were
focussing on soil organic matter.

The soil is so much more than simply somethingaadthe plant up in. When Bob first
started working in the Department the focus wakohking at pests and diseases individually
but people have now realised that if you focusmproving soil health then many pests and
diseases start to disappear. Pests and diseasbe veewed as having a role to get rid of
weak and unsuitable species and specimens.
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How do we start to improve soil health?

Building and maintaining organic matter levels ur goils is a good start. The addition of
compost to the soil adds carbon in the form of hsimidumus is the glue that provides
structure for the foodweb of bacteria, protozoagfuearthworms, arthropods etc. The
foodweb is fed by soil carbon. There are more manganisms present in a handful of soil
than there are people on earth. To improve sailtheve need to ensure regular additions of
carbon to the soil — this can be provided by aggsagrd, addition of compost or mulch etc.
We need to change our management strategies tevadiis.

Composting
The composting process requires oxygen (i.e. maisigloobic), water, a source of carbon and
nitrogen (in the correct ratio) and the temperahgeds to be managed.

The composting process needs to be managed toeethstiit is aerobic, does not get too dry
or too wet, the carbon:nitrogen ratio is optimurd #me temperature reaches about 65°C
(below 70 °C but above 50 °C). The good thindpa tost disease organisms and weed
seeds are killed above about 50 °C but beneficggmsms survive till about 65 °C.

“No other process manages all risks associated wikusing organic materials”.

In Europe they have a problem with too much nitrogetering the river systems and
groundwater. One of the solutions lies in comp@sbecause in composts nitrogen is tied up
and not washed out by irrigation or rain.

Composting:
1. Stabilises nutrients
2. Manages pests, diseases and weed seeds
3. Degrades anti-biotics and biotoxins
4. If well managed does not contribute to non-biogeaidon emissions

_—
Different levels of
maturity are
required for
different purposes.

Suitable
compost
maturity for
avocado

Tembneratiire

Pasteurisat

L

> 2
Davs
Characteristics of good quality compost
C:N ratio of less than 20
N drawdown index of more than 0.5
Nitrate:Ammonium ratio of more than 0.14

! Composts should not be confused with manuredatter do not have stabilised nutrients.
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In a trial in the Perth area, the result of theitaoial of 60 cubic metres/ha of compost to
coarse sandy soils over a period of 2% years wédlaw/s (similar or better results could be
expected from heavier soils):

Soil property Result

Cation exchange capacity CEC (a measurgeMassive increase (from 2.7 to 8.3)

the potential fertility of the soil)

Bulk density Decrease (i.e. lighter soil with mare
spaces)

Organic carbon Increase (from 0.5 to 0.9)

Volumetric water holding capacity Increase fromtdd4

Soil pH (in water) Increase from 5.9 to 7*

Total organic nitrogen content Increased from 6@%H& to 1580 (in top
30cm soil)

* Note: for avocados the desired soil pH (wate.i5— lower pHs suppre®hytophthoraroot rot. An
exception is where soil manganese levels exceedt @0dppm in which case the desired pH (water)3s 6.

Nutrients were also made more available to plantee order of 20 to 60% for N, P & K.
Composts allow better use of nutrients.

Mulches
Mulches should not be confused with composts. Kkksausually consist of uncomposted
organic materials (but may include inorganic maisji The purpose and benefits of
applying them may include:
- Weed control

Shading the soil

Reducing evaporation from soil surface

Improving water penetration into soil

Long term improvement of soil organic matter (if@ganic material is used)

General improvement in soil environment (especibyn shading soil, better soil

moisture and long term organic matter improvement)

Mulches need to be ....

Free of weeds and diseases

Have a Carbon:Nitrogen ratio of less than 30. figleof nitrogen drawdown by the mulch
from the soil increases as the C:N ratio increa3éwe carbon material in the mulch requires
a certain amount nitrogen to breakdown, so if thermasufficient N in the mulch material
(i.e. it has a very high C:N ratio) it will ‘rob’itnogen from the soil, this is referred to as the
‘nitrogen drawdown’. The N will eventually be alsile again to the plants but in the
meantime it can cause a temporary nitrogen defigien

Note: 5 to 10 cubic metres/ha of mulch lightly eallinto bare soil will reduce erosion and
run off.

Question: Is using bad compost worse than not using any?

Answer: Best to go to a reputable supplier and ask tasgeecification sheet which should
include the C:N ratio and N content. The Australiiandard AS4454 only specifies that the
compost is free of pests, diseases and weed seeds.

Question: What do mulches cost these days?



Answer: A big range, but around $20 per cubic metre plussport. If possible best to
grow your own, e.g. if possible allow coarse stemsgecies to grow in the interow then
periodically cut it with a slasher that throws thigpings under the tree row.

Question: What is the difference between ‘active carbord amactive carbon’?
Answer: Bio-char is the active one; the carbon piece®hhgusands of pores which can
retain organisms, water, nutrients etc.

Question: If compost has chicken manure in it, will it haavehloride problem?
Answer: Not necessarily but chloride leaches away vesylyeanyway so is unlikely to
contain high levels of chloride in it once you ltse

Question: If the compost contains high levels of phosplsatbat an issue?

Answer: The phosphate in the compost should be relatstalyle however it will

eventually be released and if this is in surpluthéoneeds of the crop and soil then it will be
a problem.

Question: What happens if the compost dries out?

Answer: It depends on the stage it has reached in th@asiing process, in the maturation
phase this is OK as drying out will simply arrdst tomposting process, once re-hydrated
the process will take up again where it left oMiso, you don’t want the process to go too far
anyway before using it (refer to the compostingcpss graph above for the best stage for
avocado).Note however that if the composting process iswartaged properly in the
thermophylic stage (e.g. insufficient moisturentitecan catch fire!

There are many salesmen selling ‘good bugs’ (beiaéfinicro-organisms) for your soil —
but in most cases they're already present in tiiesd simply need organic matter (e.g.
compost) to feed on.




‘MANAGING YOUR SOIL’

Mark Whitten, WA Dept of Ag and Food

Please refer to the second of Mark’

s MS Powerpoint presentation for

Here are some additional

notes to emphasize pditiseopresentation.

Old business mantrdif you can’t measure it, you can’t manage it".

The 1st secret is to watch what happens, be awaréak for changes!

The 2nd secret is to work out the reason behindhl@ge and adapt your management.

Indicators of soil health

/v PLAN \
REVIEW DO
\ CHECK ‘j

The various indicators can be divided into thrd&edent groups:

Chemical

Biological Physical

Indicator

Suggested simple way to measure

Soil pH

Hand held pH meter

Electric conductance (EC

l)Hand held conductivity meter

Organic matter

Put soil in jar with de-ionised fidlisd) water and shake it —
whatever floats on top is organic matter

Ground cover

Examine a representative quadrantoefingl and estimate the ¢
occupied by ground cover

Soil invertebrates

Spread a shovel full on a sbeblack plastic, spread it out and

sort through it making a note of insects etc

Soil texture

Perform the ‘ribbon test’ (see below)

Soil structure

Dig out an undisturbed block of ¢sdy top 20cm) and break
apart with your hands — examine and feel the cramlzture

Soil compaction

Push a penetrometer into the sailgauge how difficult (or
easy) this is to do — this can simply be a seatfdmeavy gauge
wire. Should be done when soil is at field capacit

Infiltration Push a 20 cm length of pipe (e.g. wehiigid plastic type) about
1cm into the soil then fill it with water and tinh@w long it
takes to soak in

Soil erosion Establish a plank side-on across arakdirainage line and note

how much silt accumulates on its uphill side aféen/irrigation

Presence of degradation

With the use of descriptioraps and/or photographs of the
same area over a period of time, establish chaihgesnay have

taken place




Ribbon test

Take a small handful of the soil to be tested @mlave any stones. Slowly wet the soil up,
kneading it thoroughly until you have a ball oflgbat is moist but not wet and sticky. Note
the feel of the moist soil as you knead it. Holdihg ball of moist soil in your hand,
gradually press out a ribbon or tongue of the Isgilveen your thumb and bent forefinger.
Note how long the ribbon extends before it bre&epeat this several times and you will
find that the ribbon breaks off into fairly congist lengths. Now try rolling the soil into rods
and if this is possible try bending this rod intaray. Now use the following table to find out
which soil texture you have.

Soil texture | Feel Ribbon length| Rod and ring test
Sand Does not stick together, has|aJnder 15mm Will not roll into rods,
gritty feel breaks easily
Sandy loam| Sticks together, friable, has| 15 to 25mm Will not roll into rods,
gritty feel breaks easily
Loam Sticks together, friable, sand 25mm Will not roll into rods,
grains cannot be felt breaks easily
Clay loam Sandy grains cannot be felt,| 25 to 50mm Rolls into a rod, but cannot
but soil can be moulded be turned into a ring
without cracking
Clay Can be moulded, the heavier Over 50mm Rolls into a rod easily, ca
the clay the stiffer it is be turned into a ring
without a lot of cracking

2l
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“...an open pore structure with the consistency ohaboly chocolate



OVERVIEW OF ORCHARD AND FARM WALK

The Bamess'’s took over the lease on this farm 12tinsoago, which is currently owned by

Kim Gandy. It has 1800 three to five year old adxtrees at a spacing of 8xém (208/ha)
on 9 ha. The property also has an avocado nu(sseiyg Zutano and Reed as rootstocks)

and 16 ha of stonefruit.

The avocados are growing on old potato ground aradrasult som¥erticillium wilt occurs
from time to time in the avocados, this causegittagh of individual branches from time to
time. Garden weevils can also be a problem.

Last year the oldest 1000 trees bore their firgh@nd 1200-1500 trays were harvested.
Some windburn was observed on the leaves as wstiras leaf burn. Chloride in the
fertiliser was suggested as a possible cause ¢é@iburn in combination with some root
rot. Mr Williams who has an orchard 5km from tleean near Denmark said that he had
some leaf burn too and that it was worse on Welainrootstocks compared with on Reed
rootstocks.

In the field Mark Whitten demonstrated some ofgbé health tests that you can do in your
own orchard.

pH test

A sample of soil from the top 15cm of soil was gig\fusing approximately 2mm screen to
remove all ‘stone’ component) and a portion offther particles were shaken up with a
calcium chloride (CaG) solution (in the proportions of 1 part soil:5 {gasolution). A hand
held ‘stick’ pH meter was used to measure the pthefliquid. The result was a pH (CaCl

of 6.3, this equates roughly to a pH of 7.1 in wat@he pH of a solution measured in
calcium chloride is about 0.8 units less than wimerasured in water). This is a very high pH
for avocado — the ‘ideal’ pH (water) recommendedafeocado is 5.5 (water) which is a
compromise between a pH 3 to get maximum suppresgiavocado root rot and pH 6.5 to
get maximum availability of plant nutrients should be noted that WA loamy soils can have
high levels of aluminium and manganese, so togoldwan create issues, WA tends to aim
for about 5.5 pH (Cag@) in a further compromise.

Sieving top soil (left) to get fine particles tandoict a pH test (right) using a handheld

Electrical conductance

The preparation was similar to that for the pH sl it was attempted using a hand held
conductivity meter, however an unexpectedly higidneg was the result and we realised that
we had used the calcium chloride solution instdaslader — this explained the very high
reading! No de-ionised (distilled) water was atdhavhich is required to conduct this test

properly.
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Groundcover

A quadrant was thrown at random onto the orcharak fl Alec had a home-made one simply
made using a wire coat hanger pulled open so amke an open square shape. The ground
cover within the quadrant was examined for % otigdxover.

A guadrant has been
thrown into the interow
sward and a note made of
the plant species growing
within the quadrant and
the % ground cover

Invertebrates

A sample of the top 15cm of soil was removed froeground and spread out on a sheet of
black plastic to sift through and get an idea efithvertebrates living within the sample.

This would include earth worms and insects.

About to sift through the soil
on the black plastic sheet — a
larger piece of plastic might

Soil texture

A ribbon test was performed (see guidelines abtivdetermine the texture of the top soil.
In this case it was decided that it was a sandyloasandy clay loam. For avocados it is
essential to know your soil texture in order to kvout appropriate boron recommendations.
It is also important to know for general nutritiand irrigation purposes.

Kneading a sample
of topsoil with
water to feel the
texture and prior to
pressing out a
ribbon and
performing the ‘rod
and ring’ test to
help determine th
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Soil compaction

Using both the spring loaded (bought) penetrometdrthe home-made heavy gauge wire
penetrometer it was found that the there was aafawunt of compaction in the wheel track
down the interow but less in the tree row itséfmethod of relieving compaction using an
implement called a ‘groundhog’ was discussed —ithissed every year by an avocado
grower in the Bundaberg area.

The penetrometer is pushed into the
soil to get an idea of the soll
compaction level — avocado roots
have a high requirement for oxygen
and a steady supply of moisture — it
is more difficult for avocado roots to
get these requirements from a
compacted soil. Avocados in
compacted soils are more
susceptible to Phytophthora root rot

for the same reasot

The Groundhog is an implement manufactured in Ni¢lwtelieves compaction, aerates,
cultivates and renovates. The unique patentedd@sggn aerates the soil through a
cultivation action in the ground. As well as leayim void for air and moisture penetration,
the tine-action shatters the ground between thestthereby producing a soil structure well
suited to new root growth, while providing air, rsinire and fertiliser to the roots through
improved capillary action. The Groundhog consadta rugged tubular steel frame which
incorporates a weight box, and tined rollers seébibearing blocks which can be offset. The
rollers are ground driven and penetration is detered by the addition of weight. It can be
used in place of an aerator, rotovator, rotary hosltivator and roller.

Paul Bidwell uses an elevated work platform fokpig that has a long reach so that it does
not need to drive over the undertree feeder raa.aGome growers use ‘turf tyres’ on their
tractors to minimise compaction. Keeping out éield after rain also reduces compaction.
Keeping trees pruned to allow light into the intgrarea allows an interow sward to grow
which benefits the soil in a number of ways inchglkeeping the soil open, adding organic
matter and reducing erosion.

Water infiltration

A short length of piping was pushed about 1cm theaground and then filled with water.
The time it took for the water to infiltrate thellsmas noted. (NB strictly speaking this
should normally be done by watering the sample greaight before so that the soil is at
field capacity at the time the test is conducted).

Pouring the water into a section of
pipe pushed far enough into the soll
for the water not to escape (except
via the soil) — the time it takes for the
water to drain away will give an
idea of the infiltration rate
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LEAF DROP AND SUNBURN ISSUE — Simon Newett

A discussion was held on the leaf drop and sunlssure raised at the previous workshop.
Simon had been in touch with Tony Whiley and agroists from other parts of the world
where avocados are grown in Mediterranean clintategscuss the issue. Their suggestions
are listed in the table below. A discussion wadd gth the group.

Please also refer to copy of Simon’s MS Powerpoint

Avocado Possible explanation
agronomist/specialist
Dr Tony Whiley Phytophthora root rot
(Australia) - Feeder roots reduced Phytophthoran autumn so when

water demand soars at flowering time there areenotigh
roots to supply the canopy with moisture.

Alejandro Palma Insufficient irrigation in previous summer.
(Chile)* - Used to have the same problem.

Insufficient water in summer raises levels of stresrmones
(e.g. abscisins) and leads to leaf drop at flovgetime.

Udi Gafni (Israel)* Irrlgatlons too infrequent during summer

Also used to have the same problem until abouteHssy
ago, especially in heavier soil types.

Used to irrigate only once or twice per week (summe
This resulted in feeder roots developing deep (R6rY).

In the rainy season this deeper level became s$atl€a
non-aerated so many of the feeder roots died.

So when water demand soared at flowering there nare
enough roots to supply the canopy & this resultechassive
leaf drop

They now irrigate small amounts often (3 to 6 tipes day,
i.e. ‘Pulse’ irrigations) to keep the 0-20cm zoneishand
encourage a shallow feeder root system.

Now leaf drop at flowering is rare.

(Udi acknowledges he hasn’t seen the problem infifés

hand).
Ben Faber Phytophthoraroot rot
(California)* - “Re-foliation is a real problem with root rot, casize the

fruit and put on leaves when there’s no moistureviihg
through the roots”.

X, Mediterranean climate

Discussion

Growers mentioned that there were three differenasons:
Leaf drop that occurs befoflowering
Leaf drop that occurs aftowering
Leaf drop that occurs both befard afterflowering

50% of growers present said they had some forraaifdrop.
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Question:
How can you tell the difference betwehytophthoraaffected roots and those just dying
back naturally e.g. during flowering when resouraesdrawn away from the roots?

Answer:

Phytophthoraaffected roots will snap or break since the pagimogts the root cortex and
vascular strands that run through the core ofdlé rWith natural root attrition (through
either dehydration or resource reallocation) theesodecays but vascular strands remain
intact hence the root won't easily break even tioitigpoks brown and shrivelled. These
must also be distinguished from older roots thakehauberised i.e. developed a brown
woody exterior cover — these roots are not sulbgeetther root rot or natural attrition.

He

Characteristics of roots affected by Phytophtharatrrot
Dark brown/black
Plump
Brittle and therefore snap when bent.

Avocado feeder roots showing symptoms of Phytophtioot rot

Characteristics of roots dying back from a disttiba of resources to other parts of the tree
Dark brown/black
Shrivelled
Bend when bent

NOTE: WE PLAN TO PUT TOGETHER AN ILLUSTRATED ONE PA GE GUIDE
TO HELP GROWERS TELL THE DIFFERENCE BETWEEN DIEBACK OF
FEEDER ROOTS DUE TO ROOT ROT, AND DIEBACK FROM RE-A LLOCATION
OF RESOURCES TO OTHER PARTS OF THE TREE.
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Question: What length of stress in summer is required tsedhbe spring leaf drop?
Answer: Not known

Comment: A grower reported that the amount of leaf droprfrois trees has reduced since
changing over from just one sprinkler per treeno.t

Comment: A grower in Albany using trickle (water supplylisited) has minimal leaf drop
with Hass, but with Reed it is more common, thoogheach year. He tends to get a bad
leaf drop every 3 or 4 years, so it seems thaetyaend season have some impact.

Comment: Increasing irrigation during summer on sand dudls reduced the level of leaf
drop.

Question: Healthy roots have been observed in autumn undgthlyerees. Then when
feeder roots have been re-checked just at the ohsdteavy flowering in early spring
(before actual flowering) there are no roots teéen. Is this the effect of the 'drain on
carbohydrates' from the developing flowers?

Answer: Yes, most likely.

Question: When does this resources drain and root loss occur?
Answer: When there is a strong demand on resources by péner of the tree - refer to the
phenological cycle to work this out.

Question: What is a good moisture level at which to irrigaseindicated by tensiometers?
Answer: 20 centibars (CB) or kilopascals (kP) seemsaarable upper level to use in a
loamy soll, less in a very sandy soil.

There was a general consensus from growers préisenit does appear that the leaf drop is
indeed related to root loss - just some questia@r bew and when the root loss occurs.
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NEXT MEETING

When: May 2009
Time: 10 am
Where: To be advised

Main topic:  Rootstocks

Topics raised and votes recorded

Topic raised Votes
Rootstocks 23
Growing organically 22

Phenology with respect to hormone levels| 18
and relation to the environment

Strategies to maximise carbohydrate levels 7
(biennial bearing)

Environmental management accreditation | 1
systems
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APPENDICES & ATTACHMENTS
Grower feedback from the meeting
AVOMAN and AVOINFO order form
MS PowerPoint presentations:

o0 Understanding soil health | — Mark Whitten
Understanding soil health 1l — Mark Whitten
Understanding soil health 11l — Mark Whitten
Compost & mulching in avocado production — Bob Raul
Theories for WA leaf drop/sunburn problem — Simawett

o O OO0
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Horticulturist

Department of Agriculture and Food WA
PO Box 1231, Bunbury WA 6231

Email: amccarthy@agric.wa.gov.au
Phone: 08-9780 6273 Fax: 08-9780 6136
Mob: 0429 372545

Cengiz Erol

Avocado Development Officer
Department of Agriculture and Food WA
PO Box 1231, Bunbury WA 6231
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Email: cerol@agric.wa.gov.au
Phone: 08 9780 6233 Fax: 08 9780 6136
Mob: 0437 051470
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GROWER FEEDBACK — West Australia (Soil Health 24/0908)

Your current farm practice:

1. Do you CURRENTLY mulgiour avocado trees? YEB NO 3

If so what type of mulch do you use?
- Oaten straw
Variety — always in addition — the inter row sward-trees
Barley straw, wood chips, mowing, inter row
Jarrah bark mulch
Barley straw
Straw, blue gum chips
Old pinebark
Old trees self mulched

2. How often do you get soil analysignefor your orchard?
EVERY 1-2YEARS EVERY 3-5 YEARS DON'T DO ONEO

3. Do you know your soil's Cation Balarkcg.e.% Ca:Mg:K:Na) YES® NO 2

4. 1s your soil's exchangeable sodiless than 5meq/100g?
DON'T KNOW 8 YES1 NO 1

5.Roughly what % of your orchard floor is bare s@ie. not coverded by mulch or low growing
vegetation eg grass)?

LESS THAN 10%6 10% TO 30% 3 MORE THAN 30%1

6. What measures do you take to reduce soil cotiop&c

€)) Avoid machinery use after rain YES NO 1

(b) Avoid running cherry pickers over the undereteeea YESS8 NO 1 NA 2

(© Other (give brief description)
Small tractor — fat tyres
Increasing microbiology
Maintaining good microbial diversity
Turf tyres on tractors
Use light tractor & equipment

7. Are you aware of both the surfemed the subsurface péf your soil? YES NO4

8. What do you do to manage your soif?pH
Mulch
CaCO;
The tree (healthy) tends to set its own pH
Lime
Nothing
Dolomite
Lime
Lime when necessary
Don't use acid fert, use lime
Lime and gypsum
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9. Are you aware of the organic matter/carbon leng/our soil? YES3 NO 3

10. Do you actively work to increase or maintaiuyorganic carbon levél YES9 NO 1

11. Do you regularly check for active and healthgt growtH? YES9 NO 2

Today’s workshop:

1. How useful did you find this workshop? Please eitble most appropriate description.

NOT O FAIRLY USEFUL1 USEFUL3 VERY USEFUL 6 EXTREMELY USEFUL 1

2. List the 3 most useful things that we did today whg?

- Bob Paulin speaking, talk to other growers-look abther orchards, Simon.
Actively seeing monitoring activities, health soiinfo, love the compost, great to
hear about leaf drop.

Leaf drop issue — very topical, compost & mulching so obvious.

Compost, Queensland experience, soil health.

Compost info, grower interaction.

Informative talks on health covering wide range, iication of importance of
biological component.

Learned about compost, did a practical soil analysi

Understanding soils better, field walk, group discasion on leaf drop.

Soil analysis-given guidelines for assessment, Fanvalk-my trees are pretty
good, Interaction.

Practical examination of orchard soil

Mulch discussion

Leaf matters and solutions

3. Did you feel able to participate? Please cinslest appropriate description.
NO  ALITTLE SOME 2 MANY CHANCES 4 EVERY CHANCE 3

4. Have you established new contacts today andldrideneficial discussions with others?
YES9 NO O

5. Have you learnt something new about avocadoymtiah and/or fruit quality today
YES8 NO 1

6. Has what you learnt today made you question gawent farm practices? YE8 NO 1

7. Do you think, from what you learnt today, yoll miake a change to your farm practice?
YES6 NO 1

If yes briefly describe:
- More compost, understand soil & leaf drop
Put more carbon into the ground
Handling less permeable soils
More monitoring of soil conditions, physical tests
Retain low growth vegetation and practice green mauring and mulch
improvement

8. In running the day, what could we do better?
Keep trying
Get to the point first in the morning, microphone for audience
Get more people to stay longer by having presentatn after lunch

| don’t know, sorry — pretty good
Spend more time on practical aspects
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9. Any other comments:

Very useful & appreciated

Good interspersing of speakers, rolled on nicely, ost interesting
Good workshop series

A pleasant and beneficial day

Minutes of last meeting

1.

Did you receive minutes of the last meeting?
YES7 NO2

Did you read them?
YES6 NOL1 (been away & insufficient time to date-still sigion my desk)

What did you like about them?
Information (I was away & missed it).
Clear and precise.
Easy to read.
Lots of info.
| did not attend the meeting so they gave informatin on what took place.
Well presented and very readable

Any suggestions to improve them?
Keep on trying!! They are very good.
More detalil.
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