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Hive biosecurity

Bee and hive threats

The Australian honey bee industry 
currently faces several key biosecurity 
threats. The highest threat is considered 
to be Varroa mite (V. destructor and V. 
jacobsoni), which is carried on Asian and 
European honey bees in countries to the 
immediate north (Papua New Guinea) 
and east of Australia (New Zealand). More 
information can be found in the fact sheet 
included in this manual. The Asian honey 
bee is capable of not only carrying the 
Varroa mite but is also a very aggressive 
competitor.

Varroa mites feed on both adult and 
broodbees, weakening them and 
spreading bee pathogens within the 
colony. Infestation ultimately results in 
deformed bees, early death of individual 
bees and slow death of the honey bee 
colony unless control measures are 
applied. Other threats include:

•	Tracheal mite: Infestations result in sick 
bees that do not work as hard or live as 
long as healthy bees. The mite spreads 
from bee to bee, hive to hive and is 
difficult to detect.

•	Tropilaelaps clarae mite: This parasite 
causes brood death or shortened 
life span for any bees that survive to 
adulthood.

•	The application of biosecurity measures 
also addresses pests already established 
in Australia, such as the Small hive 
beetle, American foulbrood and the 
European foulbrood of honey bees.

Good hive biosecurity practices minimise 
the risk of new pest introductions to the 
Australian honey bee industry. These 
measures provide benefits to beekeepers 
and protect the honey and pollination-
dependant industries.

There are a number of bee and hive pests 
that are currently not in Australia. They 
could have serious impacts on the honey 
bee industry if they were to become 
established. Many of these pests are 
prevalent in neighbouring countries.

The Australian Honey Bee Industry 
Council (AHBIC), as the peak industry 
body has a focus on protecting 
beekeepers and their hives through 
sound biosecurity practices. 

For more information visit
www.farmbiosecurity.com.au
www.honeybee.org.au
or call 02 9221 0911.

If you see any unusual signs of pests 
in your bees call the Emergency 
Animal Disease Watch Hotline on 
1800 675 888.
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Increasing hive biosecurity

Beekeepers should:
•	Check the health of any bees 

purchased (get a vendor declaration to 
define the health status).

•	Consider hive placement, and what 
pests might be at a new location.

•	Specifically check for Varroa mite, 
Tracheal mite and Asian honey bee. 

•	Position hives to limit the transfer of 
pests from hive to hive.

•	Consider the stress placed on bees 
that are regularly moved.

•	Avoid placing hives in proximity of 
rubbish tips or where birds are fed 
honey.

•	Avoid the placement of hives near 
abandoned hives or abandoned 
orchards.

•	Avoid the contact of livestock with the 
hives.

•	Regularly inspect bees for unusual 
behaviour.

•	Isolate captured swarms for six months 
to ensure they are healthy and free from 
pests.

Almond producers and beekeepers 
should:
•	Ensure all orchard and hive equipment 

has been cleaned between uses.
•	Wash and disinfect hands when moving 

between hives.
•	Ensure boots and clothing are free 

from plant material, soil, insects and 
other pests before entering and leaving 
orchards or handling hives.

•	Minimise the number of people that visit 
the hives.

•	Prevent vehicles from driving in close 
proximity of the hives. 

•	Secure honey stores and equipment so 
robbing bees cannot gain access.

•	Report anything unusual to the 
Emergency Animal Disease Watch 
Hotline on 1800 675 888.
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Fact sheet

Almond leaf scorch (ALS)

What is it?

Xylella fastidiosa can infect almond and cause 
leaf scorch (also called ‘golden death’). Other 
strains infect grapes (Pierce’s Disease), citrus 
(variegated chlorosis), peach, pecans, plums, 
and some perennial ornamentals trees. No 
strains of this bacterium are present in Australia.

This bacterial pathogen is spread through grafting 
or by sap-feeding (xylem) insect vectors (such 
as spittlebugs, sharpshooters and leafhoppers). 
Vectors pick up the bacterium by feeding on 
infected plants.

It is possible that natural vectors of this 
pathogen may exist in Australia, but the most 
efficient vector overseas (Glassy-winged 
sharpshooter; GWSS) is not currently found in 
Australia – and needs to be kept out. Green 
and red-headed sharpshooters are also proven 
vectors of the almond strain overseas.

What to look for?

Look for both the symptoms and the presence 
of sharpshooter or spittlebug vectors. These 
potential vectors are large enough to see with 
the naked eye.

Where is it found?

This pest occurs in North and South America, Europe and the Mediterranean and infects a variety 
of plant species. Winter severity affects bacterial and vector survival. Australian winters in all zones 
would allow both to persist.

Almond leaf scorch symptoms showing zonate pattern 

Marginal scorching of leaves
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GWSS and other sharpshooter eggs may be 
laid on a wide range of plants and therefore any 
imported host plant material needs thorough 
inspection.

Almond leaf scorch symptoms first develop as 
‘burn and bleaching’ at the leaf tip and margins. 
They progress towards the mid rib and leaf 
base, leaving zones of necrotic tissue and a 
golden band between the part of the leaf still 
green and the scorched area. Unlike salt burn, 
almond leaf scorch symptoms are not uniform 
along the leaf margin. Even when dead, the 
ALS-affected leaves stay attached until Autumn. 
Infected trees are stunted, less productive, have 
reduced terminal growth and may also bloom 
and leaf out later than healthy trees.

Green or red streaks or spindle-shaped lesions 
on leaf petioles and midribs of new leaves.

What is the best protection for  
my orchard?

Ensure windbreaks and neighbouring 
ornamentals are not preferred hosts of either the 
bacterium or its vectors. Some reservoir hosts 
do not develop symptoms.

Inspect in-coming plant material thoroughly for 
any symptoms or egg masses. Keep delivery, 
label and health status testing records. If a range 
of cultivar/rootstock combinations are received, 
keep a field map of their planting. This assists 
traceability to nurseries, should an incursion 
occur.

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests so you can 
tell if you see something different.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.

Leaf scorch symptoms on pecan trees

Young pecan tree showing leaf symptoms

Leaf scorch symptoms on pecan trees
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Fact sheet

Glassy-winged sharpshooter (GWSS)

What is it?

This leafhopper causes direct damage through 
its feeding activities and excrement ‘showers’. 
However, the greatest threat associated with 
this pest is as the highly efficient vector of Xylella 
fastidiosa, which causes Almond leaf scorch. 
It is a strong flier and can travel large distances 
directly or as a hitchhiker on plant material. 

GWSS feeds and reproduces on a wide range 
of host plants, most of which can be infected 
by the pathogenic bacterium. The bacterium is 
delivered into the water conducting tissues of 
the host plants through the piercing and sucking 
feeding action of GWSS.

What to look for?

Adult GWSS are 13-14 mm long and easily seen 
with the naked eye. They are dark brown-black 
with yellow dots on head and body (thorax). 
Their wings are translucent with reddish veins. 

‘Clutches’ of up to 27 eggs are laid on 
the underside of leaves in a side-by-side 
arrangement. Eggs are deposited just under the 
leaf surface giving a blister-like appearance. Egg 
masses on imported plant material (especially 
ornamentals) are a significant threat.  

Egg mass ready to hatch

Adult GWSS
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Where is it found?

GWSS is found in eastern and western USA and in Mexico. Recently the GWSS has been detected in 
a number of new locations, including the neighbouring countries of Tahiti and the Cook Islands.tissue or 
fruit peel.



Crepe myrtles and many other commercial 
and ornamental woody and annual plants 
may harbour the insect. Commercial hosts like 
almonds, citrus and grapes would be threatened 
if GWSS became established, particularly if it 
carries Xylella fastidiosa.

What is the best protection for my 
orchard?

Limit unnecessary movement of landscape and 
commercial plant material in leaf. Thoroughly 
inspect plant material introduced to your orchard 
and residential surrounds for egg masses and 
insects. Dispose of all orchard waste plant 
material appropriately, through deep burial, 
burning or hot composting.

Report neglected orchards and feral almonds to 
your local department of primary industry.

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests and insects 
that inhabit vegetation neighbouring your almond 
orchard so you can tell if you see something 
different.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.

Adult GWSS

Adult GWSS

Adult GWSS
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Fact sheet

Hyperplastic canker

What is it?

Hyperplastic canker is a disease caused by the 
bacterium Pseudomonas amygdali. Primary 
hosts of this bacterium are almonds and peach. 
Infection affects branches and twigs of the host 
plant and results in tree decline.

Short distance spread of the pest occurs from 
active cankers during wind and rain. 

What to look for?

Symptoms of Hyperplastic canker infection 
can be detected from leaf emergence. Infected 
trees have swollen bark around leaf scars 
and wounds. As the symptoms progress, 
a longitudinal crack develops in the swollen 
bark. These cankers look like the bark has 
been peeled back to show discoloured wood 
beneath.

Where is it found?

Hyperplastic canker is currently found only in the European countries of Greece, Afghanistan  
and Turkey.
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Check for soft, rough tissue at the margins 
of cankers. If there are multiple cankers they 
can girdle shoots. The buds in cankers will not 
develop so affected trees generally have little 
foliage. There are no specific leaf symptoms, 
however infected trees decline because of the 
lack of new growth.

Non-pareil shows some tolerance to this pest, 
so detection inspections should focus on other 
cultivars.

What is the best protection for my 
orchard?

Use clean planting material from a known source 
that utilises high health and hygiene strategies. 
Additional protection can be obtained for visually 
checking for cankers in all planting material 
before use.

Protect scars and wounds on tree stems and 
leaves to reduce the chance of infection.

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests so you can 
tell if you see something different.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.
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Fact sheet

Phomopsis canker

What is it?

Phomopsis canker (caused by the fungus 
Phomopsis amygdali) attacks almonds, peach 
and apricot. Infection results in lesions on limbs 
and wilted, yellow leaves.

Rain and warm temperatures during autumn 
promotes infections and the Australian almond 
production districts have suitable conditions 
to allow establishment of this pest if it were 
introduced. Spread of the fungus occurs through 
infected planting material.

Infected almond trees require additional 
treatments and pruning. Summer, autumn and 
spring chemical treatments are currently used in 
Europe, but none are fully effective in managing 
the fungus.

What to look for?

Symptoms of Phomopsis canker can be first 
detected in early spring. On affected limbs there 
may be dark, elliptical lesions visible around or 
near the buds. By late spring, a toxin produced 
by the fungus will cause leaves to wilt and turn 
yellow. New growth may die and by summer 
the lesions become sunken cankers that may 
have black dots (fruiting body of fungus) in their 
centre.

Phomopsis cankers and twig blights in peach

Phomopsis cankers and twig blights in peach
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Where is it found?

This fungus occurs in Europe, the Mediterranean, South America, and in the USA.  



Infected hulls turn grey-brown and have 
shrivelled nuts inside.

What is the best protection for my 
orchard?

Use clean planting material from a known source 
that utilises high health and hygiene strategies. 

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests so you can 
tell if you see something different.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.

Phomopsis cankers and twig blights in peach

Phomopsis cankers and twig blights in peach
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Fact sheet

Almond seed wasp

What is it?

The Almond seed wasp (Eurytoma amygdali) is 
capable of infecting up to 80% of almond crops, 
resulting in reductions in both yield and quality of 
the crop. 

This pest is difficult to control and if it were to 
become established in Australia there would 
be considerable additional management 
costs incurred for re-shaking orchards each 
year, monitoring, trapping and insecticidal 
applications. Organophosphates have not been 
successful in controlling the pest in Europe.The 
adults mate and lay eggs in the young, 

What to look for?

In Europe, the Almond seed wasp has one 
generation per year, with larvae overwintering in 
mummies. The adults emerge in spring through 
a tiny circular exit hole in the mummies. These 
holes are the best evidence of the presence of 
this pest.

Emergence of Eurytoma amygdali Female from an almond
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Female Eurytoma amygdali ovipositing in an almond
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Where is it found?

The wasp is currently found in Europe, Asia, North America and the Middle East. It is thought to 
have originated in Asia and it arrived in France in 1980 where it has had a significant impact on their 
almond crops. 



Larva of Eurytoma amygdali inside the almond

Larva of Eurytoma amygdalis, found in an almond in winter
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The adults mate and lay eggs in the young, 
developing, green fruit. Larvae of this wasp 
remain in that fruit and are therefore protected 
from applied contact insecticide sprays. They 
eat the developing nuts. 

What is the best protection for my 
orchard?

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests so you can 
tell if you see something different.

Inspect all mummies and remove as many as 
possible following harvest. Neglected orchards 
and feral almonds should be reported to your 
local department of primary industries.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.



Naval orangeworm (NOW)

What is it?

Navel orangeworm (Amyelois transitella) is a 
major moth pest wherever it is established. 
It attacks the nuts of almond, pistachio, 
macadamia and walnut, as well as citrus. 

NOW larvae reduce yield through consuming 
the nut meat. The larvae also leave frass and 
webbing behind and the damage increases the 
likelihood of infection by aflatoxin-producing 
fungi, which further reduce quality and food 
safety. As NOW larvae are concealed within 
the shell, nuts-in-shell can continue to be spoilt 
post-harvest.

What to look for?

NOW larvae overwinter in mummy nuts left on 
the trees or on the ground. In spring, moths 
emerge and lay the first pink to orange eggs on 
or near other ‘sticktight’ nuts on the tree. Eggs 
may also be laid on new crop nuts after hull 
split. The larvae bore into the nuts or kernels 
damaged by sunburn or other pests.

Fact sheet

Older naval orangeworm larvae consume most of the nut

Adult naval orangeworm
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Where is it found?

This pest is found in the USA and Canada where it causes damage to almond, pistachio, walnut, fig 
and orange crops. It is also known to attack macadamia and grapes. Current management requires 
well-timed applications of organophosphates and costly monitoring.



Naval orangeworm eggs turn reddish orange before 
hatching

Naval orangeworm can be distinguished by a pair of 
crescent-shaped markings in the second segment behind 
the head

Navel orangeworm pupae are encased in woven cocoons 
that may be found within webbing and frass inside nuts
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Larvae are reddish-orange but become white or 
pale pink as they develop. The pupae are found 
within in the nuts, with webbing. Checks for 
the presence of larvae and pupae in mummies 
should be completed during winter. Inspection of 
twigs for the presence of pink to orange eggs is 
another method of detection.   

This pest has been intercepted by border 
quarantine on citrus imports from California 
demonstrating an ability to reach Australia.

What is the best protection for my 
orchard?

Remove as many mummies as possible from 
trees and the ground following harvest. Practice 
good orchard sanitation and complete harvest 
quickly. Regularly inspect nuts and mummies for 
the presence of any insect pests.

Neglected orchards and feral almonds should 
be reported to your local department of primary 
industries.

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests so you can 
tell if you see something different.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.



Peach twig borer

What is it?

The Peach twig borer (Anarsia lineatella) is a 
major pest of several tree crops, especially 
Prunus spp. In Californian almond orchards, 
control of this pest requires insecticide use 
during the dormant, post-bloom, and sometimes 
hull split stages.

The female moth lays pale yellow-orange oval 
eggs in fruit, twigs and leaves and the emerging 
larvae overwinter in holes bored under the bark 
of trunks and young (1-3 years) limb crotches. 
The larvae cause damage to growing shoot tips, 
developing scaffolds and to nuts. Direct feeding 
on nut meat causes the greatest economic 
damage, with soft-shelled almonds being the 
most susceptible.

The pupae shelter in crevices, curled leaves and 
debris, or between the hull and shell of old nuts. 
They can grow up to 1 cm in length. 

What to look for?

The overwintering larvae produce small 
‘chimneys’ of frass on bark surfaces. During 
early to mid-bloom (of Non-pareil), larvae can 
be seen leaving the bark and making their way 
towards young buds and leaves. 

Fact sheet

Where is it found?

The Peach twig borer is found throughout North America, Europe and the Mediterranean.

Peach twig borer larvae

Adult peach twig borer
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Look for wilted strikes where the larvae have 
mined into young shoots. They are easiest to 
see on young trees and on water shoots. Cutting 
the infested shoots longitudinally will expose the 
larvae. The caterpillars are small with a brown 
body and a black head. White bands are present 
between each body segment.

If not detected and controlled early, the Peach 
twig borer produces obvious shallow channels 
in the nuts. These larvae do not form webbing in 
affected nuts, unlike the Naval orangeworm.

Adult moths are nocturnal, grow up to 11 mm 
long and have grey, mottled wings.

What is the best protection for my 
orchard?

Neglected orchards and feral almonds should 
be reported to your local department of primary 
industries.

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests so you can 
tell if you see something different.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.

Peach twig borer feeding damage

Pile of frass at entrance of peach twig borer hibernaculum
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Ten-lined June beetle

What is it?

The Ten-lined June beetle (Polyphylla 
decemlineata) is rarely detected in Californian 
almond orchards, but is a very serious pest 
when it occurs with control being difficult and 
expensive to implement. 

The beetle larvae live in sandy soil and feed 
on the roots, weakening and sometimes killing 
infested trees. Adult beetles, which are about 
2.5 cm in length, feed on foliage but this activity 
does not cause major losses. There is no 
effective control except for tree removal and 
fumigation of soil before replanting.

What to look for?

This pest can infest a range of species, with 
almonds, most deciduous tree fruit, roses and 
potatoes the most susceptible.

The larvae are typical scarab larvae, cream in 
colour and C-shaped. Larvae have a brown 
head and they may reach 50 mm in length.

Adult beetles are attracted to light and are active 
during summer nights. They are distinctive due 
to the longitudinal white stripes on their back 
and clubbed antennae.

Fact sheet

Where is it found?

The Ten-lined June beetle is currently found in Western USA, where it is a serious problem, particularly 
on sandy soils.

Adult Ten-lined June beetle

Ten-lined June beetle larvae

Eu
ge

ne
 E

. N
el

so
n

W
hi

tn
ey

 C
ra

ns
ha

w



The death of a cluster of almond trees, especially 
in sandy soil, may indicate the presence of 
this pest. In these cases, trees should be 
investigated for the presence of larvae or 
evidence of its feeding in both the woody and 
young roots from the top 60 cm of soil. Because 
the life cycle of this beetle is long, infestations do 
not expand rapidly.

What is the best protection for my 
orchard?

Do not introduce soil to your orchard and all 
virgin soil (especially if sage bush has grown 
there previously), should be checked thoroughly 
before planting trees.

Neglected orchards and feral almonds should 
be reported to your local department of primary 
industries.

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests so you can 
tell if you see something different.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.

Adult Ten-lined June beetle

Adult Ten-lined June beetle

Almond trees dying from root damage by Ten-lined June 
beetle larvae
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Fact sheet

Peach twig borer larvae

Adult peach twig borer
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European stone fruit yellows

What is it?

European stone fruit yellows is caused by 
a widespread pathogenic phytoplasma. 
It infects almonds in Spain, and feral and 
amenity almonds in Germany. Apricots, 
peaches, Japanese plums (European plums 
are symptomless hosts) and several weeds are 
also susceptible. Decline and death of affected 
Prunus trees has occurred within 24 months 
of first symptoms, however almonds do not 
appear to be as quickly or severely affected.

Natural spread of the pathogen occurs via 
vectors, with Cicadellids presumed to be the 
most important ones.  Reservoir hosts of both 
the pathogen and the vector are important for 
pest spread.  

There is no in-field control for infected trees, 
however management of vectors provides a 
reduction in pathogen spread. 

What to look for?

An early sign of infection is the emergence of 
new growth during dormancy and infected trees 
leaf out before flowers open.

Where is it found?

This pathogen is prevalent throughout Europe. Wild and reservoir hosts maintain the pathogen which 
has epidemic potential in conducive conditions. 



In summer, look for pale, longitudinally-rolled 
leaves that droop downwards. They become 
thickened, and have a rough and stiff texture.

Infected trees defoliate early and over time lose 
their vigour. This can be followed by dieback 
within 2-5 years of the first symptoms.

The likelihood of early detection of the pest 
can be increased through surveillance of 
neighbouring native vegetation for potential 
vectors.

What is the best protection for my 
orchard?

Ensure planting material is pest-free, as infected 
budwood is the most likely entry pathway. 
Maintain good orchard hygiene practices to 
reduce potential vector levels.

Observe orchard trees closely for out-of-season 
leaf out, and monitor all neighbouring vegetation 
for increased vector levels.

Neglected orchards and feral almonds should 
be reported to your local department of primary 
industries.

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests so you can 
tell if you see something different.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.

Prunus tree affected by ESFY (left) showing early defoliation 
and decline compared to an unaffected tree (right)

Development of corky tissue along a lateral vein of a 
peach leaf affected by ESFY
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Peach yellow leafroll phytoplasma

What is it?

This phytoplasma, which causes the diseases 
Almond brownline and decline (ABLD) and 
Almond kernel shrivel (AKS), is potentially 
transmitted by Psyllids or, more frequently, 
through infected planting material. There are 
several strains of the pathogen with almond 
symptom development dependent on the scion/
rootstock combinations. 

What to look for?

Yellow, thinning canopies in almonds orchards 
can be caused by infection by this phytoplasma. 

The rootstock determines the rate of decline 
of infected trees. The plum rootstock Marianna 
promotes a rapid decline of infected almonds, 
particularly evident at the union as a brown line 
of dead cells (ABLD), pitting of the wood under 
bark at the union, stunting, small leaves and 
bark splits.  

Almonds on peach rootstock, are more likely 
to produce symptoms of AKS. In these trees, 
budburst is delayed, new shoots can be 
stunted, leaves are pale and smaller, canopies 
are thin and the harvested kernels are shrivelled. 
However, the overall tree decline is slow.

Fact sheet

Symptoms of almond kernel shrivel

Pitting & necrosis along unions
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Where is it found?

Peach yellow leafroll phytoplasma is found widely amongst tree fruits, but infections in almond are 
apparent only in the USA.



Transmission of the pathogen is most likely 
through the planting of infected material. 
However, since older trees may become 
infected, spread by insect vectors is also likely.   

Best protection for my orchard?

Ensure that all planting stock is pest-free and 
that compatible rootstocks are used. Maintain 
good orchard hygiene practices to reduce 
potential vector levels.

Neglected orchards and feral almonds should 
be reported to your local department of primary 
industries.

Check your orchard frequently for the presence 
of new pests and unusual symptoms. Make sure 
you are familiar with common pests so you can 
tell if you see something different.

If you see anything unusual, call the 
Exotic Plant Pest Hotline on 1800 084 881.

Small green leaves and stunted shoots

Almond trees on peach rootstock with kernel shrivel 
disease

Almond brown line and decline caused by PYLR-
phytoplasma 
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Plant Health Australia 
Suite 5, FECCA House 
4 Phipps Close  
DEAKIN ACT 2600

Phone	 02 6215 7700 
Fax	 02 6260 4321 
Email	 admin@phau.com.au 
www.planthealthaustralia.com.au
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EXOTIC PLANT PEST HOTLINE 
1800 084 881


