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From the GM
Recap and outlook for the 2010 season
It’s very pleasing to report that the quality of the 2010 season NIS has been
very good - although overall crop size this year is down on last year. The
quality of the NIS received by MPC coupled with significant cost reductions
achieved by the factory allowed us to combat any negative effect of the
small crop on NIS prices.
Overall a world kernel shortage has seen an increase in prices and allowed
us to complete sales earlier than predicted. This has enabled us to double
our September NIS progress payment.

Increased NIS price
I am pleased to confirm, once again, MPC is expecting to increase our NIS
price later this year. It’s still too early to confirm the exact increase but I am
confident shareholders will be pleased with the outcome. We still expect to
pay to notional price by Christmas this year as we have in the last two years.
Processing will be 99% complete by the end of September but we
will continue to receive NIS past that point. We will restart the factory
later in the year to finish processing NIS received past September. We
encourage growers to get all remaining NIS to us as quickly as possible
to help maintain quality and reduce processing costs, so we can pack the
remaining kernel so desperately required in the market.

2011 outlook
The 2011 outlook is good although kernel prices are near their limits in
many markets due to the strong Australian dollar and it would be unwise
to increase prices much further. See the Marketing Report for more details.
With this in mind it would be prudent to expect only small increases in
NIS prices next year. Any large movement could precipitate a return to low
prices and none of us want that.

New Bundaberg processing and marketing companies

changes are very significant for MPC and the industry, and we expect our
shareholders will see major benefits from them over the coming years.

More tonnage through factory provides better returns
I take this opportunity to re-emphasise that increasing the tonnage
processed by the factory significantly increases grower returns. This year
our growers will receive very good NIS prices compared to the majority of
growers in the industry and they will have been paid sooner than most.
Yet this will have occurred in a year when we have processed a relatively
small amount of NIS and sold a relatively small amount of kernel. Had we
secured another 3,000t of NIS our price would have been approximately
$0.15/kg higher.
So I hope you can see delivering your entire crop to us and encouraging
your friends, neighbours and other growers to deliver to us can add
significantly to your bottom line (as well as theirs).

MPC grower website
We are developing a new section on our website for our growers. The
site will contain information that will help you run your business. It will
include information on growing macadamias, best practice, interpretation
and commentary on research that growers will find useful, information on
what other MPC growers are doing, up to date market information, and a
host of other useful tips and information for growers. We also aim to give
you online access to your consignment data. The website will also provide
shareholders with the ability to comment and discuss issues relevant to
them.
If you have any features that you would like to see on the grower section
of the MPC website please contact Kevin Quinlan and discuss your ideas
with him.
Larry McHugh
General Manager

Preparation in establishing the new processing company in Bundaberg
and the associated marketing company is proceeding well. We still expect
the marketing company to be in operation for the 2011 season and
the new factory is due to be fitted-out towards the end of 2011. These
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Factory Operations – with Steven Lee

Marketing

Cracking is coming to a close which is one of the earliest finishes in
many years. The good quality of NIS has continued right throughout
the season and when combined with our factory changes have
produced record processing rates. This means reduced labour
requirements and a lower cost of production and more money to pay
for your crop. A good result all round.

International marketing efforts are proving successful in increasing
demand and awareness for macadamia nuts as a premium product,
however with tight supply and rising prices there are warning signs
ahead.

We’ve just completed our first organic processing run, all of the organic
kernel is committed for sale, in fact we’ve got people knocking on our
doors for more !!

Relative humidity silo controller launch
Controlling drying in macadamia silos has been an issue for many years
with considerable research undertaken in the field.
Some early research recommended installing a system that monitored the
Relative Humidity (RH) of air outside and inside the silo and operating fans
when there was drying potential in the air, as the minimum standard. The
problem has been that the controllers available are high priced. MPC has
observed that losses in silo’s with normal control over when fans operate
can result in losses as high as 6% Reject Kernel Recovery when delivered to
the factory.
To help our shareholders overcome this problem and others MPC has
developed our own silo aeration controller for sale to shareholders. The
controller uses sensors inside and outside the silo to monitor temperature
and humidity conditions and it will turn your silo fan on when conditions
are favorable for drying. This new systems is programmable to prevent
excessive heat build-up when drying conditions are unfavorable. We’ll be
taking orders for these units in November to give you plenty of time to
have them installed (by a licensed electrician) prior to next years harvest.
The system is designed so that you will need one controller per silo
with an estimated cost of $900 + GST. We are working on a bulk buying
discount price.
Testing has shown that this controller will reduce the moisture content of
your NIS faster than using a time clock controller on your silos or manually
turning fans on or off. This is because the system utilises available time
when air conditions are right to turn the fan on and start drying. This
allows you to store your NIS for a shorter periods and maximise your
quality.

MPC awarded Government grant
MPC has recently been awarded a $1.76 million grant under the Regional
Food Producers Innovation and Productivity Program run by the
Department of Agriculture, Fisheries and Forestry to assist with developing
our Macadamia Sheller. We have already built a prototype machine to
prove the effectiveness of the technique and we are now working on a
production prototype for reliability testing.

Shell fired boiler
During the year we undertook a feasibility study on the potential
installation of a shell fired boiler to produce heat to substitute for our
current LPG drying. The project identified a reasonably short payback
period but also identified that we lacked some vital information on our
energy usage patterns. We have been collecting this data over the last few
months and are now working with suppliers on a detailed design.

New products launched earlier this year in Australia have recorded
excellent sales. The biscuit segment has experienced growth through the
new Goodman Fielder cookies being distributed nationally in all major
supermarket chains.
Meanwhile, customers who have launched new macadamia products in
the Middle East and Asia have also experienced good sales. They have
indicated that more macadamia kernel will be required to sustain the initial
successful launch.
In the Asian market, our marketing campaign, in conjunction with the
AMS, highlighting the health benefits of eating macadamia nuts, is proving
successful in positioning macadamias as a premium product. It is also
helping boost awareness of Australian kernel. For instance, in Japan for
the first time ‘Australia’ appeared more often as a key word associated with
macadamias than ‘Hawaii’, due to high profile activities undertaken in April.
In Europe the industry has commissioned the setting up of a database of
multinationals and manufacturers of nut and snack products who have the
potential to launch new products containing macadamias. The information
collected will allow us to target these companies and communicate with
relevant marketing and health messages.
While the increase in demand and awareness is good, there are two factors
that could impact on prices down the track. For the last few years the
industry has been selling more kernel than it produced in that year. This
year unlike previous seasons there isn’t any carryover kernel to top up
supply. That means there isn’t going to be enough kernel to supply
all market requirements. This situation is made worse by the small crop
this year.
Secondly we are seeing a soaring Aussie dollar – currently at a two-year
high against the US dollar, putting pressure on already high international
prices for macadamia kernel. That is likely to affect returns for our kernel in
key export markets in Europe, the Middle East and the US.
Next year products will be removed from the supermarket shelves if
we cannot supply enough kernel to keep them there, and/or if the
manufacturers and retailers cannot make enough money out of them.
A big crop next year would help relieve the situation, however a small
crop next year followed by a big one the year after could be disastrous for
prices if not managed.

Don’t panic
The key difference between now and five years ago is that we are keenly
aware of this situation and are working on the necessary fixes to try and
avoid long periods of low prices. The key elements of the plan are
• Concentrate on keeping major products on the supermarket shelf
• Work closely with end users and help them through kernel shortages
and assist them to increase demand rapidly when we have big crops or
when demand is low
• Prepare new markets to cope with increasing supply
• Be ready to promote hard and spend significant money if demand falls
• Introduce longer term NIS and kernel contracts
• Develop stronger marketing entities in the industry to help with
implementing the above points throughtout the world.
Be in no doubt, growers, processors, manufacturers and retailers all want
stability but to get it we all have to work together and we all have to
understand what needs to be done.
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Supply Chain Managers Update
Fungicide update
Earlier this month the APVMA approved the registration of Cabrio® for husk
spot control in macadamias. The approval was given late in the season and
as a result there is little stock currently available at local resellers.
Cabrio® belongs to a group of fungicides called strobulirins. These
fungicides operate very differently to a traditional fungicide. Traditional
fungicides generally work by killing a fungus, where as a strobulurin works
by stopping a fungus from being able to germinate and grow on the husk.
This mode of action makes the timing of applications and good coverage
critical for success. It also means the timeframe between applications must
be carefully managed to ensure that the developing nutlet is protected.
The Cabrio® label provides information on the timing of applications and
frequency.
If used correctly, strobilurin based fungicides have been found to be
extremely useful and provide tremendous benefit.
If you would like further information, please contact Kevin Quinlan to
discuss this issue.

Buying Group drives value
The MPC Buying Group is up and running again for the 2010/11 season.
Prices offered are good and MPC believes this initiative is helping keep
other suppliers prices down. If any grower would to know more about the
MPC Buying Group, contact Jim Patch on 02 6624 3900.

Upcoming Course and Field Days
2010 MPC Farm Chemical Users Re-accreditation Course
A half day course will be conducted again this year as a service to MPC
shareholders and their staff who need to update their farm chemical users
qualification in 2010.
Date: 		
Venue:
Time: 		
Trainer:
Cost: 		
RSVP: 		
		
		

Wednesday 10 November, 2010.
MPC Factory Board Room
8.30am to 12.30pm
Phil Harvey from TAFE Wollongbar Campus
$120.00 payable to TAFE NSW
to Tracey at MPC on 02 66243900 by Friday 29th October (Notes
for the course have to be sent to participants from TAFE). More 		
information - contact Jim Patch at MPC on 66 256309.

MPC growers enjoying a BBQ lunch at the end of the field day

Steam weeding
The Field Day started with a demonstration of steam weeding by Karen
Muir from Weedtechnics. (www.weedtechnics.com).
Steam weeding causes plant cells to rupture and die. It is a contact control
method that only kills the parts of the plants it contacts. Therefore to
get good control, it is best to target young weeds and initially frequent
applications are necessary.
The steam for the applicator is generated by a diesel powered boiler. The
boiler demonstrated uses 9.0L of diesel /hour. Travel speed is determined
by the height of the growth being sprayed, with the initial application
applied at approximately 1.5km/hr. Once into a program, this can be
increased to 6km/hr.
Delivery of the steam for weeding can be carried out manually using a
steam lance or mechanically with a circular applicator or a combination of
fixed lance and circular applicator (see photos below and over the page).
The circular applicator is designed to allow it to revolve around tree trunks
and thus completely eradicate all weeds and grass from between the
trunk area.
The steam has an immediate effect on the appearance of the grass and
weeds in that they appear blackened by the heating effect of the steam.
It was explained that the steam heat has very little effect on the beneficial
micro/macro organisms within the soil as the heat from the steam doesn’t
penetrate into the soil unless the weeder remains in the one spot for a
long period of time.

Field day report
Covering exposed roots and improving soil health – an
alternative approach
More than 60 people attended the MPC field day on September 8th at
Lance Emery’s farm. The focus of the day was on the work Lance has
undertaken to improve his orchards sustainability by using green waste
mulch and compost to cover exposed roots. This has improved soil health,
provided erosion control and given a good orchard harvesting surface.
This day featured demonstrations of a steam weeder, an alternative to
herbicide use, and three different machines available for spreading mulch
and compost.

Karen Muir from Weedtechnics showing how the steam weeder works
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In the first year, Lance spread chicken litter and then the recycled material
over the top by hand. After seeing the results of putting this material
down, he then purchased a Wallaby Spreader to make spreading easier.
The material was not ideal and was difficult to spread with the spreader.
To overcome this problem, Lance initially thought of a double conveyor
design but was convinced by a machinery manufacturer to install a pair
of spinners to the end of the spreaders conveyor system. This allowed him
to place the material exactly where he wanted it along the trunk line of
the trees. The draw back was that it was a slow process. Today Lance is still
working on modifications to the spreader, to make it run faster.

The steam weeder using the circular applicator

There was an unexpected benefit from the placement of the mulch
down the tree row, with the mulch material acting as a barrier to water
movement sideways, slowing surface water runoff on side slopes. Mobile
silt was caught by the mounds and actually built up on the tree row.
From this work Lance now has a mound down his tree rows which was
described by someone as a “hard sponge” – you can squeeze the material
but when you try to pull it apart it won’t separate easily due to the large
number of roots in it.

Long grass in a tree row treated two weeks before the field day

Lance Emery discussing his method of soil health improvement using
mulch under his trees

A section of a tree row with long grass was treated two weeks prior to the
field day and the results were viewed on the day. The demonstration area
showed the steam weeder had a good result in knocking the grass down.
To improve the result, a follow-up application would be ideal. For the best
results the weeder needs to be used frequently initially to counter the
regrowth of weeds and grass from viable plant systems that remain in the
soil.

Lance now uses annual applications of about 20.0kg of chicken litter and
15 kg mulch per tree which continues to create a low mound of rich dark
soil across the tree root system. When the surface is disturbed, surface
feeder roots become very obvious. This soil abounds with life and earth
worms are very easy to find.

The steam weeder appears to be a useful method for controlling grass and
weeds in a macadamia orchard and with some modification to improve
the application system for macadamia orchards could be a valuable tool.

Lance Emery’s story

Lance has found since starting this system his orchard production has
stabilised. “I can now expect no more than about a 5.0t variation in my
crop from one season to the next and I think it is because my trees are
continually being fed with nutrients from the decomposing mulch and
chicken litter and they don’t get stressed easily”.

Lance is an inventive farmer prepared to think outside the square. He’s
developed some innovative orchard practices to improve soil health and
soil erosion control.

Husk is used in areas of the orchard where the trees look like they may
need a bit extra nutrition or on individual trees that are not doing as well
as others.

Lance’s results are dramatic – no exposed roots, a fibrous root system that
binds the soil and mulch together, a surface that is easy to harvest from
and a high microbial diversity in the soil. His orchard practices are a credit
to Lance’s hard work, dedication and love of his farm.

No chemical fertilizer
Most people are surprised upon seeing Lance’s healthy trees when he
tells them he hasn’t used chemical fertiliser (excluding trace elements and
agricultural lime) for nineteen years.
“In 2004 I started to work on a problem in my orchard that resulted from
‘stem flow’ washing the soil out from between the trunks of the trees within the tree row. This erosion exposed the trees surface roots and made
harvesting difficult with nuts being lost in the trench between the trees
and caught under the tree roots” said Lance.
Lance thought he might be able to fill this trench in with recycled organic
material and turn the trench into a mound. After searching around for a
viable source of material, Lance found a good supply at his local council.

Trees continually fed with nutrients

Diversion drains a key part
The installation of diversion drains throughout the orchard has also been
a major part of Lance’s work to overcome soil erosion. These drains serve
2 purposes – to carry the bulk of the surface water away from a tree block
– and to stop water entering another block in the orchard. These drains
have helped prevent damage from occurring when there are heavy rainfall
events.
Limb removal is carried out across the farm to allow the regrowth of grass
on the orchard floor to reduce soil erosion. In the oldest block of trees,
they have now regrown to a point that the grass has retreated to all but
the best lit areas in the block.
As a result, Lance is now preparing to remove every second tree in
every second row of this block. He has prepared for this operation by
experimenting with ringbarking the trees that he intends to remove,
hoping that they might crop well once more before loosing their leaves.
Lance see the loss of leaves from the trees to be removed as making the
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trees easier to handle when they are cut down and a bonus to the biomass
that will be left behind in the orchard.

For Sale

There are also many other different ideas and innovations that Lance has
undertaken on his farm. All of these have been aimed at improving the
farms sustainability, both financially and environmentally. It is a credit to
him and something he should be tremendously proud of.

KUBOTA Orchard Tractor M3070
77 HP 4WD ROPS – 5000 hours - Very Good condition. Extras
include:-Front mounted articulated arm, Duel wheels on rear, Nut
sweeper and blower, Orchard canopy. Price $17,900.00 incl. GST.
Lance with his modified Wallaby spreader

Phone Brian on (02) 6629 5156

Spotting bugs in macadamias
Kevin Quinlan, Supply Chain Manager – NIS, MPC, Craig Maddox I&I NSW,
Centre for Tropical Horticulture.
Ruth Huwer I&I NSW, Centre for Tropical Horticulture
This article provides a brief overview of the management of spotting
bugs (Amblypelta spp.) in macadamias, including the identification of
the pest, the types of damage caused and the control strategies used.

Key points are:
• adult spotting bugs can feed on fully mature nuts, as they secrete
enzymes when feeding that allows them to penetrate the shell;
One of the newly constructed diversion drains following tree removal prior
to revegetation

Spreading demonstrations
Bill Johnson from Precision Mulch Spreading (0428159624) and Shaun
Stead from East Coast Spreaders ((02) 66888065 www.eastcoastspreaders.
com.au ) demonstrated their very efficient spreaders at the field day. Each
machine showed that mulch spreading can be carried out quickly and
efficiently with the desired quantity of mulch being placed where it is
required.
MPC would like to thank Lance Emery and Ina Stockdale for hosting and
Lance for presenting at the field day. MPC also thanks Bill Johnson and
Shaun Stead for their participation in demonstrating their efficient means
of spreading mulch. Thanks also to Karen Muir from Weedtechnics for
demonstrating the steam weeder. A special thanks to Ina for her work in
feeding the masses and Brooke McLean for her culinary skill with the BBQ!

• late season damage often does not show up on macadamia shell, but
the kernel has been damaged. This late season damage is often called
“blind stings”;
• a good monitoring program is critical allowing you to determine when
there is activity occurring in your orchard and apply control strategies as
needed;
• spotting bugs will continue to feed in an orchard until there isn’t any
food available or a more appealing food source emerges;
• you only need small numbers of spotting bugs to have significant
amounts of damage;
• the aim of a spotting bug management program is to reduce the
population early in the season, so numbers do not build later in the
season.

Introduction
Spotting Bug is the general name used to describe the fruit-spotting bug
(Amblypelta nitida) and the banana-spotting bug (A. lutescens lutescens).
Both of these insects attack a wide variety of horticultural crops, including
avocado, custard apples, lychee, mango, passionfruit and pecans, as well
as many native and ornamental fruit and nuts. Spotting bugs are not the
only bug species that attack macadamia but they are the most perennial
problem in all growing areas.
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Research by Industry and Investment NSW (I&I NSW) at the Centre for
Tropical Horticulture (CTH) Alstonville, over several seasons and on several
crops, has been able to link chemicals in flowers with movement of female
fruit spotting bugs. These chemicals are known as “semio-chemicals
or karimones” and they signal to the adult bug populations that the
macadamias are about to develop nutlets. This is very important as the
semio-chemcials allow the spotting bugs to know that if they now enter
a macadamia orchard and lay eggs, food for their developing nymphs will
be plentiful.

Spotting Bug feeding on Murraya paniculata berries NSW (courtesy I&I NSW)

What do they look like?

Eggs have been collected in spring from the flowers of many crops,
including mango, lychee, and avocado but none more than macadamia.
As very few eggs are laid, a small number of spotting bugs can do
considerable damage. This makes an effective monitoring program a
crucial part of spotting bug management.

Adult spotting bugs are yellow-green-brown in colour and about 15mm
long. There are 5 nymph stages (called instars), with the early stages
being ant-like, orange-brown in colour and with prominent antennae.
Later stages are greener in colour and have wing buds. A distinctive
feature of the nymphs is that the second last joint of the antenna is black
and flattened. It is rare to see spotting bugs in trees, as both adults and
nymphs are very alert and if they fear being seen they will hide behind
fruit or leaves. They also have the ability to drop down to the ground
quickly to avoid being found.

Eggs of fruit spotting bug laid on early stage macadamia florets August/
September 2009 at CTH Alstonville (courtesy I&I NSW)

Life cycle stages of fruit spotting bug nymphs and adults. From Macadamia
problem solver and bug identifier © The State of Queensland, (2003)

January
All spotting bugs
have developed
into adults. These
adults are highly
mobile and start
to move around
macadamia trees
in search of food.
December
Adults and
nymphs feed
on developing
nutlets
November
Adults and
nymphs feed
on developing
nutlets

Banana spotting bug nymph. From Macadamia problem solver and bug
identifier © The State of Queensland, (2003)

When are they present?
Most damage to macadamias occurs between September and February,
with some of the thinner shelled and later varieties being attacked all year
if spotting bug is left unmanaged. Spotting bugs are able to penetrate fully
hardened shells due to the long stylet (microfine syringe like feeding tube)
and powerful enzymes they release while feeding. This late damage can
show up as a ‘blind sting’, as you can not see the damage on the outside
of the shell but the kernel is damaged. Blind stings are difficult for growers
and processors to detect until after the shell is cracked.

October
Spotting bugs
lay eggs on
macadamia
flowers,
leaves and
bark crevices.
Adults and
nymphs feed
on developing
nutlets

February
Adults continue
to feed on nuts.

March
Macadamia
nuts fall and
spotting bugs
start moving to
alternative food
sources

Typical FSB Cycle for
Macadamias (if not managed) Note the months indicated for
a particular activity can change
based on weather conditions
and crop stage

September
Macadamia
flowers open
and release
chemicals.
These chemcials
are smelt by
Spotting bugs
and they use
this as a trigger
to move to a
macadamia
orchard

August
Macadamias
start to develop
flower racemes

April
Macadamia
nuts fall and
spotting bugs
start moving to
alternative food
sources

May
Spotting
bugs feed on
alternative food
sources
June
Spotting
bugs feed on
alternative food
sources
July
Spotting
bugs feed on
alternative food
sources

Typical fruit spotting bug cycle for macadamias. Note the months indicated
for a particular active can vary depending upon seasonal weather
conditions and crop growth stages.
The aim of spotting bug management is to reduce the population
pressure early in the season. This reduces the number of eggs that hatch
and the number of adults and nymphs available to damage your crop.
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There are two to three generations of spotting bug during the macadamia
nut development. The first egg laying usually occurs in August/September
and the second in October/November, with it taking approximately 42
days for a spotting bug to develop from an egg to an adult.
Once an adult, spotting bugs can live for up to six months. During the
main summer period the adult bugs are far more mobile in the orchard
and can invade and leave areas quickly. As a few spotting bugs can do
considerable damage, this makes breaking their breeding and feeding
cycles crucial.
Normally two applications of a registered insecticide 4 weeks apart during
the spring build up and one just prior to Christmas removes the threat
for the older Hawaiian varieties. However when poor nutset occurs in the
September flowering we often get a season with summer and/or autumn
flowering (like 2010) which can immediately start another cycle for the
spotting bug. This virtually keeps them in the macadamia orchard all year
resulting in higher damage.
Once adult spotting bugs enter your orchard (or are bred in your orchard)
they will not move onto another crop until the food source dries up (i.e.
nuts start to fall at harvest) or they find an alternative food source that is
more attractive.

Sectioned nut showing lesions on the inside of the husk (nut removed)

If your early season management stops the nymphs from maturing and
the adults from reproducing and feeding, you will reduce the potential
for late season damage, which is very difficult to see or remove from your
nut in shell (NIS). Good monitoring is crucial to ensure you detect any
populations of spotting bug and so apply control strategies only
when necessary.

What does the damage look like?
Damage caused by fruitspotting bug depends upon the stage of
development of the nuts. I&I NSW carried out a series of experiments
between 1997- 2005 at CTH Alstonville, where they caged macadamia nut
racemes for an entire season. Fruit spotting bugs were released into the
cages at different stages of the season, to ensure nut damage.
This series of experiments showed that all early season damaged nutlets
basically dropped from the raceme up to November. After this time nuts
continued to be damaged but less and less fell off the tree. The visible
symptoms of damage follow this same pattern, with less and less damage
obvious until late in the season spotting bug damage is only visible in
the kernel. There are also occasions where small nymphs feed only on the
husks. The following photos show the damage caused at different stages
of development.

Sectioned developing nut showing damage to soft shell and developing
kernel

Typical fruit spotting bug damage symptoms
All images on this page form Macadamia problem solver and bug
identifier© The State of Queensland, (2003)

Shell damage

Spots on a young nut.

Kernel damage
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Caged racemes from 344 and A16 trees with fruit spotting bug introduced for a weeks feeding during the month labeled. January feeding on both varieties
left dark welts in the forming shell, March feeding still visible in the kernel but not on the shell. (courtesy I&I NSW).

Can spotting bugs feed on fully mature nuts?
Unfortunately yes. Due to the long proboscis (feeding tube) that fruit
spotting bugs have and the secretions they exude from it, they can
penetrate fully mature nuts. In some orchards they attack late in the
season (January to early February) and damage the kernel.
The damage does not show up on the outside of the shell, but the kernel
is damaged. This makes it difficult to remove these damaged nuts on a
sorting table. (see opposite).
Green vegetable bug (Nezara viridula) is also able to feed on mature
nuts, although it will not usually breed in the crop (like fruitspotting bug).
Green vegetable bug has even been found to feed on dropped nut if left
unmanaged. Green vegetable bug invade from pasture legumes, soybean
or passionfruit crops and also have many weed hosts (especially black
berry nightshade). It is much easier to control if the weed management is
good on your farm. This damage also does not show up on the outside of
the shell.
Both types of bugs have the potential to make significant proportions of
the crop worthless quickly, and as a result, careful monitoring is required
to determine if late season bug activity is present in your orchard so that
appropriate control strategies can be carried out.

Fruit spotting bug feeding directly through the shell to create a blind sting (left)
(courtesy I&I NSW). and the typical blind sting damage found in macadamias
(right). Note the absence of damage on the shell (courtesy MPC).

Are there variety preferences?
Research at CTH Alstonville has found that there are varietal differences in
the levels of fruit spotting bug damage found. Generally, thinner shelled
varieties have been found to suffer higher levels of damage than thicker
shelled varieties. This means that you’re monitoring and control strategies
may need to be different for particular varieties, especially late in the
season. In thin shelled varieties, if spotting bug is not controlled, crop
losses over 80% per tree are not uncommon, with an average of around
30-50% being observed most years.
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Monitoring and action levels
A small number of adult and nymphs can do a lot of damage. This makes
monitoring and timely control strategies crucial for spotting bugs. It is best
to monitor trees from all areas of the orchard, but it is important to pay
particular attention to trees adjacent to bushland and ‘known hotspots’.
Experienced scouts and many researchers have found that spotting bugs
will infest the same areas consistently each year. Most orchards tend to
have these areas, but only good spatial crop records will provide this
information.
The conventional approach is to look for green fallen nuts with internal
fresh damage. From December onwards it is important to collect nuts from
the tree for damage, as nuts damaged from this time onwards will not be
aborted.
The current protocol is as follows:,
Early in the season, sample at least 10 freshly fallen nuts from each tree
(and from December onwards sample nuts from the tree). The number
of trees examined will vary, but you need to ensure you sample enough
trees to determine if spotting bugs are present or absent. One option is
to monitor 10 trees in known hotspots and then examine trees randomly
across the remainder of the block. You must ensure a minimum of 35 trees
are monitored in this arrangement.

Sectioned nut showing lesion on inside of husk (nut removed)

To monitor for damage, cut open the nut and separate the husk, shell and
kernel. Examine each part for damage. Spotting bug damage appears as
a brown lesion on the inside of the husk. There may also be crinkled areas
on the developing shell or the kernel is shrunken. The following photos
show some typical damage symptoms seen while monitoring.

Some typical damage symptoms seen while monitoring

Nut with glucose rich exudates on the surface that appears after fruit
spotting bug feeding
Note figure above shows the glucose rich exudates which osmotically
flows to the surface of the nut after the fruitspotting bug has fed on the
macadamia nutlet (courtesy I&I NSW). (Other images from Macadamia
problem solver and bug identifier © The State of Queensland, (2003)).

Control Options
Sectioned nut showing damage to the soft shell and developing kernel

Unfortunately there aren’t any effective bio-control agents commercially
available, but research work has commenced into this area. The aim of the
research work is to reduce our dependence on chemical control for this
pest.

Chemical Control
The currently registered chemicals for the control of fruit spotting bugs
are shown in the table over (correct as of 22nd September 2010). Please
note that the listing of a chemical here does not mean that MPC or I&I
NSW endorses its use or recommends the product. All users of agricultural
chemicals must be trained and all applications must be made in
accordance with label directions.

Spots on a young green nutlet
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Currently Registered chemicals for spotting bug(s) control.
Chemical

Critical use comments

Acephate
(i.e. Orthene®)

Broad spectrum organophosphate, should
not be used at flowering. (not compatible
with Trichogramma wasps (Mactrix).

Azinphos-methyl
(i.e. Gusathion®)

Broad spectrum organophosphate,
should not be used at flowering. Best
used as part of a bulldock resistance
management program (not compatible
with Trichogramma wasps (Mactrix).

Beta-cyfluthrin
(i.e. Bulldock®)

Only 2 applications per season of Bulldock
should be made.
Should not be used at flowering (1 spray is
compatible with Trichogramma wasp use
(Mactrix).

Where can I access further information?
The following is a list of information sources:

Macadamia Growers Handbook
This reference book contains a large amount of information on all aspects
of macadamia production. The section on spotting bugs is very useful.

Macadamia problem solver and bug identifier
This book contains high quality photos and information regarding the
identification of nearly all problems encountered in a macadamia orchard.

BioResources Pty Ltd
This website provides information on the new research project
investigating the feasibility of a range of parasites for fruit spotting bug.
There are some excellent photos on this website. www.bioresources.com.
au/FSBbiocontrol
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Endosulfan
(i.e. Thiodan®)
Methidathion
(i.e. Supracide®)

Methidation is a broad-spectrum
insecticide and should be used sparingly
not compatible with Trichogramma wasps
(Mactrix).

Trichlorfon
(i.e. Lepidex®)

Trichlorfon suffers from alkaline hydrolysis.
If using this product ensure you add a
buffering solution to your tank (eg LI700).

What about biological control?
There are some known predators and parasitoids of spotting bugs.
Unfortunately there aren’t any effective biological control agents
commercially available, but research has commenced into this area. The
aim of the research is to find a way to establish both parasitoids/predators
for the adult and nymphal stages and also the eggs.
A multi facetted approach to spotting bug management will be the
topic of future research and a proposal is currently being developed with
a number of horticultural industries. This project will look at a range of
issues surrounding bio-control, including the mass rearing of a range of
egg parasitoids and adult and nymph predators that are known to attack
spotting bug (or potentially attack them) but haven’t been successfully
reared in large numbers.
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As a precursor to this project, a small Voluntary Contribution (VC) project
is being undertaken by Bio-resources PTY LTD to look at mass rearing
systems for fruit spotting bug. Mass rearing spotting bugs is crucial
because many of the known parasitoids are spotting bug specific. To
be able to rear the parasitoids in large enough numbers for release into
orchards, you therefore need a good supply of spotting bugs. Spotting
bug has proven difficult to rear in captivity and so this project will look to
find ways to improve this situation.

Disclaimer
The contents of this publication are subject to copyright and may not be reproduced
in any form without written permission from Macadamia Processing Co. Limited. The
publication is intended to provide general information only, and while all care has been
taken to ensure that the information contained in this publication is true and accurate,
no responsibility or liability is accepted by Macadamia Processing Co. Limited or its staff
for any claim which may arise from any person acting in reliance on the information set
out in this publication.
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