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Above (L) Eggs Above (R top): Immature larva
Above (R bottom): Recently hatched larva feeding on fruit
Below: Feeding damage and frass around stem end




Mango stem miner

Spulerina isonoma (Family Gracillariidae)

Description:
Eggs: Unknown (not normally seen).
Immatures: White with brown head and distinct body segmentation.

Adults: Speckled grey with transverse white lines on forewings
(markings visible with a hand lens). Size: 4 mm in length (not normally
seen).

Life Cycle: Probably 3—4 weeks, adults possibly live for up to 5
months.
Similar to: Nil

Damage: A white-grey coloured papery ‘blister’ is formed on the stem
of new shoots as the larva feeds under the epidermis. Usually the
damage does not kill the shoot as the larva only feeds partly around
the circumference of the stem and rarely causes ringbarking.

Critical Control Period: Consider control if damage to vegetative
shoots is greater than 10% in the late wet season.

Monitoring: Inspect stems of new shoots for papery blisters.
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Above: Larva
Below: Papery ‘blisters’ on stem




Fruit Flies

(Queensland Fruit Fly' and Jarvis'? Fruit Fly)

Bactrocera tryoni’ and B. jarvisi? (Family Tephritidae)

Description:
Eggs: Creamy white. Size: 1 mm in length.

Immatures: White or cream coloured maggots with a black tooth-like
feeding mouth part. Size: up to 8 mm in length

Adults: Red-brown or yellow-brown with yellow markings on the body.
Size: 9-10 mm in length.

Life Cycle: Females lay clumps of 6—10 eggs just under the skin of the
fruit. Larvae hatch from the eggs after 1-2 days and take 6-8 days to
mature at which time they pupate. After 10-12 days the adults emerge
and may live for up to a few months.

Similar to: Other fruit flies. Not to be confused with the much smaller
vinegar flies.

Damage: Both species of fruit flies infest a range of commercial and
native fruits. External damage to fruit is seen as sting marks or bruising
to the skin. Once hatched, larvae tunnel through the fruit causing
decay of the flesh. Fruit are more likely to be attacked when they start
to ripen. Kensington Pride fruit harvested at the correct maturity stage
are generally not infested.

Control Strategies: Refer to Interstate Certification Assurance (ICA)
conditions.

Monitoring: Fruit fly lure traps only attract male flies and may be used
to indicate the types of fruit flies present but do not control or eradicate
the population. Inspect fruit for sting marks. Adult females may be
seen on mature fruit.
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FLIES

Above: Larva and damage to fruit flesh
Below: Adult female laying eggs
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Mealybugs

(Citrus Mealybug' and Striped Mealybug?)

Planococcus citri', and Ferrisia virgata? (Family Pseudococcidae)

Description:
Eggs: Citrus mealybug - Pink, oval shaped and laid in a cottony mass.

Immatures: Citrus mealybug - Yellow, oval shaped, flat and similar
to the adult but much smaller and more mobile. Striped mealybug -
Yellow in colour with a white powdery coating and the stripes are not
developed.

Adults: Citrus mealybug - Females are wingless, oval shaped with a
light pink body covered in white waxy filaments on and around the
edges of the body. Males are small and winged. Size: up to 4.5 mm
in length.

Adults: Striped mealybug - Females have two distinct dark stripes on
the back and are covered in a white powdery coating with shiny white
waxy filaments around the edge of the body and two long waxy tails
extending from the end of the body. Males are winged with two long
white tails. Size: 2-5 mm in length.

Life Cycle: Crawlers may hatch within one to two days after egg laying
and then disperse across the plant looking for a protected feeding site.
Crawlers go through three to four moulting stages before becoming
adults. The males have wings and do not feed. Development from egg
to adult is up to 42 days.

Similar to: Fluted scales and other mealybugs.

Damage: Mealybugs feed by sucking sap from leaves, flowers, stems
and fruit. Leaves become distorted, yellow, stunted and may drop.
Stems and fruit become covered in white wax and sooty mould grows
on the honeydew they secrete.

Control Strategies: Ants form a beneficial relationship with mealybugs
and will ‘farm’ them for the honeydew that they produce. Ants may
need to be treated or managed.

Monitoring: Check leaves, stems and fruit for mealybugs and sooty
mould.
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Above (L): Citrus mealybug on stem Above (R): Citrus mealybug on fruit
Below: Striped mealybug adults and crawlers




Mango bud mite

Aceria mangiferae (Family Eriophyidae)

Description:

Eggs: Laid on leaves or leaf buds. Spherical or elliptical and colourless
or translucent. Size: about 20—-60 um in diameter.

Immatures: Similar to adults but smaller.

Adults: Whitish and torpedo shaped, not visible to the naked eye.
Size: 0.25 mm in length.

Life Cycle: Eggs hatch within a few days and the life cycle from egg
to adult takes about 6 days.

Similar to: Mango malformation symptoms.

Damage: Produces distortion, stunting and bud proliferation of new
growth. The mites may transmit mango malformation disease.

Critical Control Period: Prune distorted new growth in the early
dry season.

Monitoring: Inspect trees for distorted new leaf buds or shoots. These
symptoms may be caused by the mango malformation disease. The
presence of bud mite or mango malformation disease can only be
diagnosed by microscopic examination or a diagnostic test.
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Above: Mites on mango leaf bud Inset: Mango bud mite X400 magnification
Below: Damage to mango shoot




Mango leaf coating mite

Cisaberoptus kenyae (Family Eriophyidae)

Description:
Eggs: Pale white, round and flattened.
Immatures: Similar to adults.

Adults: Pale white to creamy orange in colour, torpedo shaped.
Size: 0.2 mm in length.

Life Cycle: Unknown.
Similar to: N/A.

Damage: Mites feed on the leaves under a white waxy coating on the
upper leaf surfaces.

Control Strategies: These mites generally only occur on over-grown
or neglected mango trees. Pruning to increase ventilation is usually
enough to discourage or reduce infestations.

Monitoring: Look for leaves covered in a white waxy coating.
Prune affected shoots after harvest.
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Above: Mites feeding on leaf
Below: Waxy coating on leaves




Fluted Scales

(Egyptian Fluted Scale' and Seychelles Scale?)

Icerya aegyptiaca’ and I. seychellarum? (Family Margarodidae)

Description:
Eggs: Pale in colour and ovoid, found under the mature female.

Immatures: Egyptian fluted scale - oval shaped orange body covered
in fluffly white wax.

Immatures: Seychelles scale - oval shaped, orange body covered in
pale yellow wax and glass-like filaments.

Adults: Egyptian fluted scale - oval shaped, orange body covered in
fluffy white waxy filaments with six black legs.

Adults: Seychelles scale - oval shaped, orange body with black legs.
Body covered in a white waxy coating. There are two ridges covered
with fluffy yellow wax around the margin of the body and a ridge along
the top of the body. Size: 3-8 mm.

Life Cycle: At least 6 generations per year.

Similar to: A variety of other mealybugs which differ slightly in wax
pattern and colour.

Damage: Fluted scales suck sap from stems, shoots and leaves.

Critical Control period: Check new shoots in the early dry season
and pre-flowering.

Other comments: Fluted scales occur on a wide range of plants.
Parasitic wasps do not appear to be abundant. The pattern and colour
of wax on the fluted scales assists in identification, but is easily rubbed
off and may make species identification difficult. Predatory beetles
such as Cryptolaemus montrouzieri (found naturally and also available
from suppliers) are effective in controlling immature stages.

Monitoring: Inspect leaves, leaf petioles, stems, fruit and fruit stalks
for fluted scales. If infestations are present at the start of the dry
season, these need to be managed before flowering.
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Above (L): Egyptian fluted scale Above (R): Seychelles scale
Below: Infestation on shoot




Mango Scales

(False Mango Scale' and White Mango Scale?)

Pseudaulacaspis nr. cockerelli' and Aulacaspis tubercularis?
(Family Diaspididae)

Description:

Eggs: The eggs are laid in clusters, ovoid and found under the mature
female. False mango scale - eggs are yellow. White mango scale -
eggs are red.

Immatures: False mango scale - crawlers are yellow. Late instars are
similar to adults.

Immatures: White mango scale - crawlers are pink or red. Late instars
are similar to adults.

Adults: False mango scale - females are yellow with scale covers that
are flat, white and pear-shaped with a yellow-brown coloured caste
skin attached. Size: 1-2 mm.

Adults: White mango scale - females are red with scale covers
that are flat, white and circular with a black oval shaped caste skin.
Size: 1-2 mm.

Males of both species are white, rectangular in shape with two or
three distinct ridges. Many males are usually clustered around a single
female. Adult males have wings and are capable of flight.

Life Cycle: 5-6 generations per year.

Similar to: Diaspid scales on other fruit trees, ornamentals and mature
plants.

Damage: Adults of crawlers suck sap from leaves and fruit. Feeding
areas on leaves turn pale green or yellow. Damage on fruit is seen as
pink blemishes.

Critical Control Period: Pre-flowering and after harvest.

Other comments: Parasitised by a variety of small wasps.
Their presence is indicated by a small emergence hole in adult scales.

Monitoring: Check the upper surface of hardened leaves for scales.
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Above (L): Scales on leaf Above (R): False mango scale

Below: Yellow blotches on leaves caused by false mango scale




Pink wax scale

Ceroplastes rubens (Family Coccidae)

Description:
Eggs: Orange-red and ovoid, found under the mature female.

Immatures: Crawlers are pale pink with legs. Older instars are similar
to the adult but smaller and star-shaped.

Adults: Covered in pinkish-brown wax and almost globular shaped
with two pairs of white bands on the edge of the scale cover.
Size: 34 mm across.

Life Cycle: Most stages of the life cycle are found throughout the year.
Similar to: Fig wax scale.

Damage: Adults and nymphs suck sap from leaves, stems and fruit
stalks. Scales excrete honeydew onto the leaves on which sooty
mould grows, reducing the ability of the tree to photosynthesise. Pink
wax scale is rarely seen in commercial orchards but occasionally seen
on backyard trees.

Critical Control period: Treat immature stages when crawlers move
and settle onto hardened flush. Treat only when scale populations
are high.

Other comments: A variety of small naturally occuring wasps assist
in controlling scales. Parasitised adult scales appear darker or have
a small emergence hole. Inappropriate chemical use may cause an
increase in the population of scales.

Monitoring: Inspect shoots and leaves for live scales, especially
mature females with eggs (under the scales) and crawlers nearby.
Also inspect leaves for parasitised scales.
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Above: Pink wax scales on a leaf with sooty mould

Below: Shoots with pink wax scales and sooty mould




Giant northern termite

Mastotermes darwiniensis (Family Mastotermitidae)

Description:
Eggs: Laid in rafts, are small, elongate and cream in colour.
Immatures: Similar to workers but smaller.

Adults: There are several different castes:

Workers - soft bodied, off-white in colour and often the gut contents can
be seen through the body wall. Size: 10—11.5 mm in length.

Soldiers - soft bodied with an off-white coloured body and an orange/
brown head with large mandibles. Size: 11-13 mm in length.

Winged reproductives - dark brown with wings. Size: 35 mm including
wings.

Primary reproductives - dark brown with severed wings. Size: 15 mm.
Secondary reproductives - these are slightly larger than workers and
are dark brown all over and without severed wings.

Workers, soldiers and secondary reproductives are completely blind,
while nymphs and primary reproductives have distinct eyes.

Life Cycle: Eggs hatch into nymphs which develop into winged
reproductives or larvae which develop into workers or soldiers. After
a mating flight, the winged reproductives lose their wings and become
kings and queens (primary reproductives) but these are rarely seen.
Workers can also change into secondary reproductives which are
more common. The soldiers and workers can live for 1-2 years.

Damage: This termite has subterranean colonies and bores into trees
from underground, and there are often no external signs of attack.
Early symptoms are wilting and drying of leaves followed by the death
of shoot tips or whole branches.
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Above (L): Workers, soldier and egg raft Above (R): Ringbarking damage to trunk

Often trees are ring-barked and mudded up around the base or
crutch of the tree and there will be dead branches which often
look like hollow folded tubes. In advanced infestations there will be
reduced vigour of the whole tree and in some cases death.

Monitoring: Look for the symptoms described under 'Damage’.
To detect giant termite activity, drill a hole approximately 12 mm
(in diameter) into the centre of the trunk at waist height. If termites
are active they will seal this hole with mud on the outside after 24
hours.

Critical Control Period: As soon as an infestation is detected.
Treating trees with confirmed infestations will often stop damage to
nearby infested trees in which symptoms are not yet evident.
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Flower thrips

Various species such as Thrips imaginis, Thrips hawaiiensis,
Thrips unispinus, Thrips coloratus, Frankliniella schultzei, (Family
Thripidae) and Haplothrips bituberculatus, Haplothrips frogatti
and Haplothrips haideeae (Family Phlaeothripidae)

Description:
Eggs: Kidney-shaped and soft, inserted singly into or onto plant tissue.

Immatures: Similar to adult in shape, usually yellow in colour with dark
hairs on tip of abdomen. Halothrips have red stripes.

Adults: Elongate, yellow, brown or bi-coloured with feather-like wings.
Size: 1 mm in length.

Life Cycle: The complete life cycle from egg to adult is approximately
21 days.

Similar to: Other thrips which may be found in flowers or on leaves.

Damage: Most species are pollinators and are unlikely to damage
flowers or developing fruit. Occasionally nymphs have been noticed on
very small fruitlets (less than 15 mm) associated with minor damage.

Critical control period: Unlikely to require control.

Other comments: The identification of thrips to species level requires
microscopic examination. Flower thrips are common on many native
flowering plants.

Monitoring: To determine the presence of thrips lightly tap the flower
panicle onto a piece of paper and examine this with a hand lens.
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Above (L): Thrips larva on flowers Above (R): Haplothrips sp. adult,
Below (L): Frankliniella schultzei adult Below (R): Thrips hawaiiensis adult




Redbanded thrips

Selenothrips rubrocinctus (Family Thripidae)

Description:

Eggs: Kidney shaped and inserted singly into soft leaf tissue usually
near the mid-rib, and covered with a drop of fluid which dries to black.
Immatures: Nymphs are creamy yellow in colour with two bright red
bands around the abdomen. Size: up to 1 mm.

Adults: Dark brown to black in colour with wings. Adults are
predominantly female. Size: 1-1.3 mm in length.

Life Cycle: Nymphs hatch within 4 days of egg laying and pass
through two instars lasting 9-10 days. At maturity the nymphs go
through two pupal stages which last 3-5 days before the adult
emerges. Development from egg to adult takes 14—21 days. Adults
live for up to 30 days.

Similar to: Other dark coloured thrips on leaves and flowers.

Damage: Mostly on the underside of new flush, hardened leaves and
sometimes fruit. They rasp and suck the sap from leaves and fruit
giving it a silvery sheen. In severe infestations the leaves are covered
in faecal spots and appear yellow-brown or dried and burnt. Damaged
fruit has patches of brown scarring.

Control Strategies: A range of natural enemies are present in
orchards including lacewings, spiders and predatory thrips. Spot
spraying will often be sufficient.

Other comments: These thrips have a wide host range and may also
infest other fruit trees, ornamentals and native plants. Sometimes the
source of infestation may originate from plants in bushland outside
the orchard.

Monitoring: Examine the underside of the leaves for thrips or black
droppings using a hard lens. Mango trees along the edges of the
orchard may become infested first, therefore, these are important
trees to monitor.
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Above (L): First instar nymphs showing red stripes Above (R): Adult
Below: Damage showing scarring and dried leaves




Chilli thrips

Scirtothrips dorsalis (Family Thripidae)

Description:

Eggs: Pale yellow, kidney shaped and inserted into leaf tissue (not
normally seen).

Immatures: Pale yellow, similar shape to adult. Size: up to 0.8 mm.

Adults: Pale yellow with dark antennae, dark stripes on the back of
the lower abdomen and dark feathery wings. They are very active.
Size: 0.8 mm in length.

Life Cycle: Development from egg to adult takes up to 21 days.
Similar to: Other pale coloured thrips.

Damage: Adults and nymphs feed by rasping and sucking sap from
soft flush leaves. The damage can be seen as brown scarring on the
leaves.

Other Comments: These thrips have been noticed on flush leaves
on the occasional mango tree in the Darwin rural and Katherine areas.
This damage is very similar to redbanded thrips damage.

Monitoring: Check the upper surface of young leaves for nymphs
and adults.
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Above (L): Second instar nymph Above (R): Adult
Below: Brown scarring to flush leaves
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Green tree ant

Oecophylla smaragdina (Family Formicidae)

Targeted pests: A range of slow moving insects such as caterpillars,
beetles and many others.

Description:
Eggs: White and oblong. Size: about 0.4 mm in length.

Immatures: Larvae are grub-like and white. Pupae are white and found
inside nests.

Adults: Workers and queens have a yellow head and thorax with
a green abdomen. Queens may have wings when they disperse.
Size: Adult worker 7-9 mm in length, queen 15-21 mm in length.

Biology and predatory activity: Development from egg to adult
(worker) is 30 days.

Green tree ants live in nests made by weaving leaves together with
larval silk. Colonies generally consist of many nests. Not all nests
contain queens.

They predate on insects such as caterpillars and leafhoppers but also
supplement their diet with honeydew obtained from sap feeders, such
as mealybugs and scales that they tend. An alternative food source is
nectar from flowers.

Pests that are tended and protected by green tree ants may cause
damage to trees. Occasionally in areas where there is a high population
of green tree ants, black spots may be seen on the fruit. This is caused
by formic acid which the ants spray when threatened. Green tree ants
can be a major nuisance at harvest, large populations may need to be
‘thinned out' by removing nests.
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Above: Workers on fruit
Below: Workers attacking a caterpillar




Red meat ant

Iridomyrmex sanguineus (Family Formicidae)

Targeted pests: A range of slow moving insects such as
caterpillars and beetles.

Description: Red-brown thorax with a green-black abdomen.
Size: 5-10 mm in length.

Biology and predatory activity: The complete life cycle takes about
28 days. These ants are predatory but they also feed on nectar as
well as tending scales, mealybugs and fluted scales for honeydew.
In situations when natural food sources are not available and in drier
areas, red meat ants can chew the margins of young leaves and are
sometimes regarded as pests.

These ants are usually seen near nests on bare ground or foraging on
plants for honeydew-secreting insects or various prey species.
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Above: Worker
Below: Workers chewing the margins of new flush leaves

)
w
=
2
g
a
=
<
&2
o
<
a
L
3
o

ANTS





