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Class Arachnida

 4 pairs of legs (immature mites have 3 pairs)

ABDOMEN

CEPHALOTHORAX
(head and thorax)

HEAD

MAIN BODY

MITES

 4 pairs of legs attached to the
 cephalothorax

SPIDERS
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Nezara 
adult

Incomplete metamorphosis 
is found in grasshoppers, 
cockroaches, mayfl ies, 
dragonfl ies, termites, and 
true bugs. The very young 
nymphs have no wings but as 
they moult they develop wing 
buds.

At each moult the wing buds 
get longer until the adult 
emerges after the last moult 
with fully developed wings.

Complete metamorphosis 
is found in wasps, bees, ants, 
fl ies, beetles, cicadas, fl eas, 
butterfl ies, moths, and others. 
Eggs hatch into larva
(caterpillar, maggot
or grub).

The larva grows and moults 
several times before turning into 
a pupa. In the pupal stage the 
body is restructured to form the 
emergent winged adult.

Incomplete metamorphosis

Complete metamorphosis

Nezara
egg raft

 Immature 
Nezara

Mature 
Nezara













pupa

larva

egg

 adult
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7Insect mouthparts vary according
to what they feed on

Types of feeding

Piercing needle-like mouthparts
for piercing and sucking plant sap.

e.g.  Aphids, sucking bugs, mealybugs

Chewing mouthparts
for chewing plant material or boring into wood.

e.g.  Beetles, caterpillars, grasshoppers
and termites

Sucking tubes
for extracting nectar from plant parts 
such as fl owers.

e.g. Butterfl ies, moths

Sponge-like mouthparts
for lapping up and absorbing liquid.

e.g. Flies, bees
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Green tree ant

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

Suitable crops or vegetation: Shrub and tree crops are preferred for 
the establishment of hosts.

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 Iive 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 fl owers.

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.

Oecophylla smaragdina (Family Formicidae)



Above: Workers protecting their nest
Below: Workers attacking a caterpillar
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Red meat ant

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

Suitable crops or vegetation: Red meat ant has been recorded 
in various orchard situations as well as other crops. Bare ground 
is preferred for establishing nests.

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 fl uted 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.

Iridomyrmex sanguineus (Family Formicidae)



Above: Worker
Below: Workers chewing the margins of new fl ush leaves
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Mealybug ladybird

Targeted prey: Adults and larvae feed on mealybugs, fl uted scales 
and certain scales in the family Coccidae such as Pulvinaria. In all 
situations, eggs and small immature stages are preferred.

Suitable crops or vegetation: The mealybug ladybird has a better 
chance of establishing if the targeted prey are in high numbers in 
the crop and the beetles can be contained in these areas. These 
predatory beetles work well in glass houses, nurseries and other indoor 
situations. Crops that are well established with a decent size canopy 
may be more suitable for these predators. The mealybug ladybird is 
able to establish well in netted rambutan orchards and some mixed 
fruit orchards in the Northern Territory. 

Description:
Eggs: Yellow in colour and laid into the egg masses of mealybugs, 
fl uted scales or soft scales.
Immatures: Larvae are grey on the underside with six black legs and 
have fl uffy white wax on the top side of their body. Size: 7–8 mm in 
length.
Adults: Oval-shaped beetles with black wing covers and an orange 
head and rear end. Adults can crawl rapidly and also disperse by 
fl ying. Size: 4.5 mm in length.

Biology and predatory activity: Development from egg to adult 
takes 28–49 days. Adults can live for up to a few months.
Mealybug ladybird larvae look similar to mature mealybugs or fl uted 
scales. How do you tell them apart? Mealybug ladybirds are fast 
moving, the underside of the body is grey, have well developed legs 
and chewing mouth parts. Mealybugs and fl uted scales are orange 
or yellow on the underside of their body and they generally do not 
move after they insert their mouth parts into the plant tissue to feed. 
The mealybug ladybird is a native predator but can also be purchased 
from a supplier. Orchards should not be sprayed with pesticides 
immediately before releasing this predator.

Cryptolaemus montrouzieri (Family Coccinellidae)



Above: Adults foraging on a leaf
Below: A larva foraging on a stem
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Targeted prey: Adults and larvae feed on scales, mites, aphids and 
mealybugs. 

Suitable crops or vegetation:  Predatory beetles have been recorded 
to control pests in a range of crops or situations as listed below:
Coccinella transversalis: aphids in maize and cotton.
Stethorus sp.: Broad mites and false spider mites in citrus and papaya, 
two spotted mites, (Tetranychus urticae) in carambola, oriental spider 
mites, (Eutetranychus orientalis) in citrus, and mites in palms.  
Scymnus mitior: aphids in maize, diaspidid scales in citrus and papaya, 
coccid scales in native fi gs. Scymnus sp.: aphids and mealybugs in 
cashew.
Chilocorus malasiae: red scale, (Aonidiella aurantii) in citrus, oriental 
scale, (Aonidiella orientalis) in papaya. 
Chilocorus sp.: Egyptian fl uted scale, (Icerya aegyptiaca) in 
ornamentals. 
Orcus sp.: diaspidid scales in ornamentals.
Rodolia sp.: Egyptian fl uted scale, (Icerya aegyptiaca) in ornamentals. 

Description:
Eggs: Red, yellow or white and oval or rod shaped. Size: 0.2–2.0 mm 
in length.
Immatures: Various colours, elongate in shape and often with spines. 
Size: 1–8 mm in length.
Adults: Brown, orange, red, blue or yellow with different coloured 
patterns or spots, usually oval or dome shaped and may be covered in 
hairs. Size: 1.0–10.0 mm in length.

Biology and predatory activity: Development from egg to adult 
takes 30–40 days. Adults can live for up to a few months. Both adults 
and larvae feed on prey but will also supplement their diet with nectar, 
honeydew from other insects, pollen and water.

Predatory ladybirds
Coccinella, Stethorus, Scymnus, Chilocorus, Orcus, Rodolia, 

(Family Coccinellidae)



Above (L): Stethorus adult and (two) larvae
Above (R): Rodolia foraging for Eygptian fl uted scale
Below (L): Coccinella adult   Below (R): Chilocorus adult (top), larva (yellow) & pupa
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Big-eyed bug
Geocoris (Family Lygaeidae)

Targeted prey: Mites, thrips, aphids, other small insects and insect 
eggs.

Suitable crops or vegetation: Peanuts, cucurbits, cotton, lucerne, 
fi eld crops and some tree crops.

Description: 

Eggs: Eggs are greyish-white and deposited singly or in clusters on 
leaves near potential prey.

Immatures: The nymphs resemble adults but are smaller and do not 
have wings.

Adults: Black, grey or tan with prominent large eyes and a triangle 
shaped mark on the thorax. The adults have folded membranous 
wings. Size: 3–5 mm in length.

Biology and predatory activity: The nymphs and adults are 
predatory and can survive on nectar or honeydew if prey is scarce. 
The complete life cycle from egg to adult takes about 30 days. As with 
other predatory bugs, big-eyed bugs have piercing mouth parts and 
are able to puncture and suck the liquid contents of their prey.

In the Northern Territory, big-eyed bugs have been observed as 
effi cient predators of melon thrips, spider mites and aphids in cucurbit 
crops such as cucumber and zucchini as well as a predator in mango 
fl owers. 



Above: An adult foraging on an eggplant leaf
Below: An adult feeding on an aphid
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Assassin bugs
Pristhesancus, Peirates, Oncocephalus (Family Reduviidae)

Targeted prey: Large range of insects and other arthropods.
Suitable crops or vegetation: Assassin bugs are useful in a wide 
range of crops and situations. In the Northern Territory they have been 
recorded in the following crops: peanut, soybean, sesame, lucerne, 
cocoa, rice, mung bean, mango as well as plantings of Hibiscus and 
Melaleuca. 
Description: 
Eggs: Pristhesancus lays clusters of elongate orange eggs which turn 
red before hatching. 
Immatures: Pristhesancus: After hatching, the nymphs (which are 
wingless) pass through fi ve growth stages before they become adults. 
The nymphs are black with a bright orange-red abdomen.  
Adults: Assassin bugs have a large strong rostrum which has been 
modifi ed to capture prey and is curved outwards from the head, unlike 
plant sucking bugs which have a rostrum that is tucked fl at under the 
head. They have a distinct neck and prominent eyes and also have 
a prosternum groove in which they can insert the rostrum to make a 
sound to frighten away predators. The fore and mid legs are generally 
modifi ed to capture or hold prey.
Pristhesancus: Adults are brown with membranous wings which are 
folded along the back. Size: 25–30 mm in length. Peirates: Black body 
with brown or black legs and yellow-brown markings on the wings. 
Size: Two species recorded in the Northern Territory: 11 mm and 
22 mm in length. Oncocephalus light brown body with dark brown 
markings Size: 14–20 mm.
Biology and predatory activity: Assassin bugs have a habit of hiding 
to ambush their prey which they capture and pierce with their strong 
rostrum. While the prey is held and pierced, a salivary secretion is 
pumped into the body which paralyses the prey and dissolves its 
internal tissues into a liquid that the bug can suck up. 
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Most species of assassin bugs only attack insects or other 
arthropods, however, if these bugs are threatened or captured 
by humans they can infl ict a painful bite. There is one species 
in Australia (sub family Triatominae) that feeds on the blood of 
mammals and birds.

A commercial supplier is currently developing and testing the 
commercial production of Pristhesancus plagipennis. 

Below (L Top): Pristhesancus adult    Below (R top):  Adult Assassin bug
Below (L bottom): Pristhesancus side view showing the rostrum   
Below (R bottom): Assassin bug adult (subfamily Pieratinae) 
side view showing the rostrum
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Minute pirate bugs
Orius (Family Anthocoridae)

Targeted prey: Thrips, two spotted mites, aphids and small caterpillars.
Favoured vegetation or crops: Crops that produce fl owers with 
pollen that are not immediately harvested. In the Northern Territory, 
Minute pirate bugs have been recorded feeding on melon thrips (Thrips 
palmi) in bitter melon, cucumber, and eggplant. In other crops such as 
mangoes it feeds on fl ower thrips. Minute pirate bugs have also been 
observed to feed on tomato thrips (Frankliniella schultzei) in chillies.

Description: 

Eggs: Eggs are diffi cult to fi nd as they are almost completely embedded 
in plant tissue with only the cap-like upper part visible.  

Immatures: There are fi ve immature (nymphal) stages. The nymphs 
are colourless when they hatch, then darken to yellow and then dark 
brown as they develop. 

Adults: Dark brown or black with lighter markings on the wings.
Size: 2-5 mm in length.

Biology and predatory activity: Minute pirate bugs are generalist 
predators that will feed on a range of pests. All stages of minute pirate 
bugs are able to move quickly in order to capture prey. Adults are 
attracted to fl owers and are particularly useful in controlling pests that 
live in fl owers, such as fl ower thrips.  
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Above: Adult 
Below: A nymph foraging for thrips



24

                   
                   BIOLOGICAL CONTROL >> WITH NATURAL ENEMIES IN THE TOP END 

Spined predatory shield bug
Oechalia schellenbergii (Family Pentatomidae)

Targeted prey: caterpillars, sawfl y larvae and others.

Suitable crops or vegetation: Field crops and native vegetation 
such as Eucalyptus, Acacia and Melaleuca. Occasionally seen in tree 
crops.

Description: 

Eggs: Black in colour with short white spines around the top edge.

Immatures: The nymphs are black and red and resemble the adults 
but do not have spines or wings. 

Adults: Mottled brown or grey in colour with spines on either side of the 
thorax with a triangular patch of dark brown on the end of the abdomen. 
Size: 8–12 mm in length. Females are slightly larger than males.

Biology and predatory activity: Eggs are laid in batches (of up to 50), 
on or under the leaves. Newly hatched nymphs may be seen near the 
egg batch for 2–3 days before dispersing. Older nymphs are solitary.

The spined predatory shield bug captures its prey by extending and 
pushing its proboscis into the caterpillar (or other larvae) and sucking 
out the liquid body contents. These bugs can eat up to 20 larvae in a 
lifetime. Adult bugs tend to move away when disturbed so they may be 
hard to fi nd when monitoring a crop. 
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Above: An adult  feeding on a caterpillar
Below: A nymph feeding on a caterpillar
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Hover fl y larvae

Targeted prey: Aphids, mealybugs and whitefl ies.

Suitable crops or vegetation: Various crops and other plants with 
heavy infestations of targeted prey.

Description:

Eggs: Small eggs usually deposited on, or near the host insect.

Immatures: Larvae are 'maggots', which are generally white or brownish 
in colour or green with two white stripes along the length of the body. 
The body tapers towards the head.

Adults: Stout or slender bodied with a large head and eyes. Yellow and 
black bands or spots are usually seen on the body. Size: 8–20 mm in 
length. A photo of an adult hover fl y is shown on page 51.

Biology and predatory activity: 

Development from egg to adult takes between 2–6 weeks.

Hover fl y larvae are predatory and the adults are pollinators. The 
larvae are often seen on plants that are heavily infested with aphids, 
mealybugs or whitefl ies. Other species of hover fl y larvae live in rotting 
vegetation. Some larvae are aquatic such as the rat-tailed maggots.

(Family Syrphidae)



Above: A larva feeding on citrus mealybug
Below: Larva
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Parasitic fl ies 
(Family Tachinidae)

Targeted prey: Caterpillars, beetle larvae and grasshoppers.

Suitable crops or vegetation: Various crops and situations 
independent of crop type.

Description:

Eggs: Small eggs usually deposited on, or near the host insect.

Immatures: Larvae are endoparasitic (internal parasites) in insects.

Adults: Stout bodied, usually with bristles. Common colours include 
grey, black or blue with markings. Size: up to 35 mm wingspan.

Biology and parasitic activity: The complete life cycle from egg to 
adult takes about 4 weeks. Eggs or larvae are laid directly on (but rarely 
in) the host. Larvae may be deposited near the host so that they can 
easily gain access. In some species, tiny eggs are laid on the host’s 
food plant and if ingested these hatch and the larvae penetrate the 
host’s gut wall. These fl ies parasitise their prey and the larval stage 
eats the inside contents (of the host), killing them slowly, so that they 
have time to pupate before the host dies. Some fl ies leave the host and 
pupate in the soil, others can pupate within the host.

It is diffi cult to monitor immature stages, however, adult tachinid fl ies 
may be seen pollinating fl owers.



Above: Tachinid fl y
Below: A tachinid fl y laying an egg onto a caterpillar
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Robber fl ies
Laphria, Leptogaster, Ommatius (Family Asilidae)

Targeted prey: Various insects.

Suitable crops or vegetation: Native vegetation as well as various 
crops.

Description: 

Eggs: Creamy coloured eggs are laid in the soil or attached to foliage 
or bark. Some species lay eggs into the seed heads of grasses.  

Immatures: The larvae are cylindrical, elongate, tapered at each end 
with a small distinct head. They live in soil or rotting wood and some 
are also predators.  

Adults: These are small to large bristly fl ies with strong legs and claws 
which are adapted to help catch prey in mid-fl ight. They have a distinct 
neck, prominent and well separated eyes, and hair on the face around 
the pointed proboscis. The thorax and legs are also very hairy. The 
abdomen is either short and stout or long and thin. Size: 5–30 mm in 
length.

Biology and predatory activity: Robber fl ies are aggressive 
predators and feed mainly on fl ies and wasps but will attack other 
insects as well. These fl ies capture prey in mid-fl ight and hold onto  
them with their strong legs and claws. While being held, the fl ies inject 
toxins and enzymes into the body of the prey (using their proboscis) 
which dissolves the contents so that it can be sucked out, leaving only 
the exoskeleton.



Above: An adult robber fl y
Below: An adult robber fl y showing the side view of the proboscis
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Green lacewing

Targeted prey: Larvae are general predators and feed on insects 
such as redbanded thrips, scales, mites, aphids, immature mealybugs, 
immature fl uted scales, moth eggs and small caterpillars.

Suitable crops or vegetation: Lacewings are more active in warm 
weather. Tree and shrub crops are more suitable for establishment. 
Since adults feed on nectar and pollen, fl owering crops or fl owering 
vegetation nearby will encourage adults to stay in the area.

Description:

Eggs: White, oval shaped and on stalks.

Immatures: Larvae have large piercing mandibles for capturing prey 
and are camoufl aged with remnants of dead prey which they place 
onto their backs. Size: 1–8 mm in length.

Adults: Green body with 2 pairs of delicate transparent wings. 
Size: Up to 14 mm in length including wings.

Biology and predatory activity: 

Development from egg to adult is up to 25 days. Eggs take about 4 
days to hatch, larvae moult 3 times over 12 days, the pupal period is 
about 9 days. Adults live for up to 30 days.

Many species of lacewings are found naturally in orchards. Green 
lacewings can be purchased from a commercial supplier. As some 
pesticides affect lacewings, it is recommended that residual pesticides 
should not be applied for 3–4 weeks before release.

When looking for lacewings, check for eggs which are attached to 
leaves, larvae may be seen foraging. Adults are not usually seen 
during the day but are often seen attracted to lights at night.

Mallada signata (Family Chrysopidae)



Above: Green lacewing larva (with remnants of prey on its back) approaching a thrips
Below (L): Green lacewing eggs  Below (R): Adult on a leaf
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Predatory mites
 (Families Phytoseiidae, Cunaxidae, Chelyletidae, Stigmatidae)

Targeted prey: 
Phytoseiidae: Phytoseiulus: spider mites and bud mites. 
Cunaxidae: generalist predators of small insects and nematodes.
Chelyletidae: spider mites, mealybugs and diaspid scales.
Stigmatidae: spider mites, bud mites, mealybugs, false spider mites, 
aphid eggs and pollen.

Suitable crops or vegetation:  Crops with dense foliage grown in 
humid areas are more suitable for the establishment of phytoseiid 
mites. In the Northern Territory the commercially available predator 
Phytoseiulus persimilus has been used successfully to control two 
spotted mite, Tetranychus urticae in nurseries, indoor situations, 
and in netted tree crops such as carambola. (Another commercially 
available predatory mite Typhlodromus occidentalis has also been 
used to control two spotted mite successfully in a netted carambola 
orchard).

Description:  (Adults)
Phytoseiidae: medium sized mites with long legs. Phytoseiulus has 
long hairs on the back. Size: 250–400 µm in length.
Cunaxidae: bright red in colour and tear drop shaped with a prominent 
piercing mouthpart. Size: 170–280 µm in length.
Stigmatidae: small to medium mites, ovoid or round in shape and 
yellow orange or red in colour. Size 20–500 µm in length.

Biology and predatory activity: 
Phytoseiidae: The life cycle consists of the egg, larva, protonymph, 
deutonymph and adult stages. The development from egg to adult is 
generally completed in 4–7 days. High humidity is required for eggs to 
hatch. These predatory mites are fast moving and some are also able 
to use the webbing made by spider mites to access their prey. They 
can detect kairomones emitted by the prey and are able to stay within 
the prey infested areas or move to nearby new infestations. 



Below (L top): Cunaxid mite feeding on two spotted mite 
Below (R top): Cunaxid mite   Below (L bottom): Phytoseiulus
Below (R bottom): Phytoseiidae
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Phytoseiulus are adapted to feed on Tetranychus species that 
produces heavy webbing. Other species in this family will feed 
on spider mites, other small mites, small insects as well as 
pollen. 

Cunaxidae: These mites have a wide distribution and are 
found in soil, leaf litter, compost, plants and stored products. 
The life cycle from egg to adult is completed in about 10–14 
days. Cannibalism is common including attacks on the inactive 
immatures in the moulting webbing.

Stigmatidae: long distance dispersal is by wind.
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Planthopper parasitic moth

Targeted prey: Planthoppers.

Suitable crops or vegetation: Planthopper parasitic moth is 
noticeable or common in mango and citrus orchards.

Description:

Eggs: Circular and transparent (not normally seen).

Immatures: Mature larvae are rounded and arched in shape.
They have a white waxy or powdery appearance (not normally seen).

Adults: Dark grey. Size: 10–15 mm wingspan.

Biology and parasitic activity: Development from egg to adult takes 
about 30 days.

Planthopper parasites lay eggs on the leaves and fruit. The fi rst instar 
larva is mobile and stands in an upright position on the leaf, waving 
from side to side waiting for a planthopper to fl y by. Once attached to a 
planthopper it hangs on with its hooked claws and strands of silk and 
feeds on the planthopper body fl uids. When mature the larva releases 
itself from the planthopper and 'crochets' a cocoon on a leaf, stem or 
fruit. The pupal case looks like a small white rosette.

Heteropsyche (Family Epipyropidae)



Above:  An adult which has recently emerged from a rosette pupal case
Below:  An adult and rosette pupal case
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Praying mantids

Targeted prey: Although mantids will catch and feed on pests such as 
planthoppers, moths and fruit spotting bugs, they will also attack other 
insects which are not pests, such as pollinators.

Suitable crops or vegetation: Praying mantids are more commonly 
seen on shrub or tree crops as well as on native shrubs and trees.

Description:

Eggs: Up to several hundred eggs are laid in an egg capsule called 
an ootheca which is usually attached to branches and trunks or 
sometimes logs and rocks. 

Immatures: Resemble adults but do not have wings.

Adults: May vary in colour from green to light brown, elongate body 
form with a freely movable head with large eyes and strong jaws. The 
front legs are adapted for catching prey. Adults are usually winged, 
females usually have reduced wings or no wings, depending on the 
species. Size: 10–120 mm in length.

Biology and predatory activity: Praying mantids go through about 
two generations per year. Mantids are not usually in high enough 
numbers to be effective in controlling pest populations. Mantids can 
be found on the trunks, branches and in the canopy. Most species are 
coloured to blend in with their surroundings. Shoot dwellers are green 
and bark dwellers are mottled grey or brown. This camoufl age hides 
the predator from the prey.

(Family Mantidae and others)



Above:  A praying mantid attempting to catch insects in a fl ower panicle
Below:  Green mantid
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Spiders

Targeted prey: A large range of fl ying and crawling insects such as 
redbanded thrips, planthoppers, caterpillars and moths.

Suitable crops or vegetation: Various crops and situations are suitable 
in attracting spiders especially if prey numbers are reasonable.

Description:

Eggs: Eggs are produced in strong silken sacs, or in a silken mass 
curled in leaves or on the bark. The eggs are often protected by the 
female.

Immatures: Spiderlings are similar to adults but are usually smaller 
with variations in colour and markings.

Adults: Spiders have eight legs and 2 distinct body parts (cephalothorax 
and abdomen). They also have simple eyes (usually 8), silk producing 
organs and no antennae or wings. Spiders are of various sizes and 
colour, depending on the species.

Biology and predatory activity: The life cycle is variable according 
to the species. Spider webbing can be mistaken for fl ower caterpillar 
webbing. It is believed that spiders are less affected by orchard 
spraying than other benefi cials. Spiders can be seen on most parts 
of the tree such as in fl ower panicles, on leaves or on the bark. They 
are often found in silken webs in curled leaves or in webs between 
shoots.

(Families Salticidae, Thomisidae, Oxyopidae, 
Araneidae and many others)



Above (L):  St. Andrews Cross spider   Above (R): Thomisid spider 
Below (L):  Jumping spider, Mopsus   Below (R): Lynx spider
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Predatory thrips
 Scolothrips sexmaculatus (Family Thripidae)

Targeted prey: Spider mites e.g. two spotted mites Tetranychus 
urticae (Family Tetranychidae).

Suitable crops or vegetation:  Various crops and natural vegetation. 
These predatory thrips have been recorded in carambola, beans, 
mangoes, citrus, cucumber, passionfruit and on weeds.     

Description: 

Eggs: Kidney shaped, translucent, very small and laid into leaf tissue.

Immatures: The nymphs are pale yellow to white, semi transparent 
and look similar to many other thrips. 

Adults: Pale yellow with three black spots on each forewing.
Size: 2–3 mm in length.

Biology and predatory activity: The adults and nymphs of six-
spotted thrips feed on spider mites by piercing the body and sucking 
out the contents. 



Above: An adult feeding on a two spotted mite 
Below:  A nymph feeding on a two spotted mite 
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Papernest, potter and mud dauber wasps
(Families Vespidae and Sphecidae)

Targeted Prey: Insect larvae and spiders.

Description: (adults)

Papernest wasps, family Vespidae, subfamily Polistinae. These are 
social wasps, that are usually brown or black with yellow markings.  
They build papery nests out of chewed wood and saliva in layered 
combs which may be spiralling or enclosed in an extra layer. The 
nest may have hundreds of individuals (one fertile queen and many 
workers). The adults supply chewed up caterpillars for the larvae.
Size: up to 20 mm in length.

Potter wasps, family Vespidae, subfamily Eumeninae. These are 
solitary wasps and are usually black or brown in colour with orange, 
yellow, white or red markings. Nests are either built out of mud and 
resemble a small pot, or they excavate burrows and they will also 
make use of abandoned burrows of other insects. Nests are supplied 
with paralysed larvae or spiders on which the wasp larva feeds.
Size: up to 35 mm in length.

Mud dauber wasps, family Sphecidae. These are solitary wasps and 
are usually black with yellow or orange markings. Nests are built out 
of wet mud and are usually constructed in a line or cluster. Once the 
nest is built, the female wasp lays an egg on the paralysed spiders 
that she has placed in each cell for the hatched larva to feed on.
Size: up to 35 mm in length.

Biology and predatory activity: All of these adult wasps feed
on nectar.

Wasps may be seen foraging in crops or at their nests. All wasps can 
give a painful sting and may cause an allergic reaction which in some 
cases may be severe. As a precaution, it is best not to approach wasp 
nests.  



Above (L): Mud dauber wasp   Inset: Nest   Above (R): Potter wasp
Below (L):  Papernest wasps   Below (R): Papernest wasp, Polistes schach

Papernest, potter and mud dauber wasps
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Parasitic wasps
(Families Encyrtidae, Eulophidae, Ichneumonidae and Braconidae)

Targeted prey: 
Family Encyrtidae: Pink wax scale and planthopper egg mass.
Family Eulophidae: Large mango tip borer and redbanded thrips.
Family Ichneumonidae: Large mango tip borer.
Family Braconidae: Longicorn beetles.
There are many other families of wasps that are also parasitic, 
however, the families mentioned are those which have been recorded 
from mango orchards.
Suitable crops or vegetation: Protected crops that are not wind 
exposed. Tree crops that are well established with a decent sized 
canopy may be more suitable for these parasites to establish. In 
all situations the wasps will have a greater chance of establishing if 
minimal or no pesticides are used.
Description, Biology and parasitic activity:
Adults: Family Encyrtidae and Eulophidae – these wasps are very small, 
0.5–6 mm in length. The colour may vary according to the species. The 
species recorded from mango pests have a dark brown or black head 
and thorax with a white abdomen or are dark brown all over. They have 
large eyes and transparent wings.
Adults: Family Ichneumonidae – includes larger wasps, size range
1.5–120 mm in length. These wasps range in colour and size but are 
usually yellow or golden brown (some species may have black markings 
on the thorax or abdomen). The wasps have a slender body with long 
antennae, long abdomen and extended ovipositor. Eggs can be laid, 
near, on or in the host. These wasps generally attack larger hosts. Adult 
wasps may be seen at fl owers or on dew in the early morning.
Adults: Family Braconidae – small to medium wasps from 1–80 mm in 
length. These wasps parasitise many different types of larvae (including 
beetle larvae, caterpillars and aphids) but eggs and adults may also 
be attacked. In mangoes they have been recorded as a parasite of 
longicorn beetle.
Development from egg to adult takes about 30 days. Adults are 
parasitic and attack the immature stages of targeted pests such as the 
egg or larvae. Regular spraying with persistent pesticides will reduce 
the levels of wasp parasites.
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European honeybee1 and bush bees2

Apis mellifera1 and Trigona2 (Family Apidae)

Description:

European honeybees - are golden-brown in colour with yellow bands 
on the abdomen and are quite hairy. These bees have a sting.
Size: 13–15 mm in length.

Bush bees - are shiny black and have hairy legs on which they carry 
pollen. These bees do not sting humans. Size: 4–5 mm in length.

Suitable crops or vegetation: Various fl owering crops and other 
plants.

Biology and pollinator activity: The life cycle from egg to adult 
takes about 21 days. European honeybees are similar in appearance 
to hoverfl ies. Bush bees look similar to black fl ies that hover over 
fl owers.

Pollinators are required for fruit set and growers should encourage 
their presence and breeding. The hive may be some distance 
from fl owering trees. Bees are very sensitive to most insecticides, 
particularly carbaryl and fi pronil.

Bees are more likely to forage in fl owers in the early morning. If the 
weather is cooler, activity may be seen later in the day.



Above: A bush bee fl ying onto a fl ower panicle
Below:  European honeybee foraging for nectar and pollen
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Fly pollinators

Suitable crops or vegetation: Various fl owering crops and other 
fl owering plants.

Description: (adults)

Blowfl ies (Family Calliphoridae): Many are metallic green or blue with 
a stout body as well as black bristles on the thorax. Size: up to 8 mm.

Bush fl ies/house fl ies (Family Muscidae): Stout grey coloured body 
with black markings and many bristles. Size: up to 8 mm

Hover fl ies (Family Syrphidae): Small to medium sized and brightly 
coloured e.g. with orange and black stripes on the abdomen.
Size: 8–12 mm in length.

Biology and pollinator activity: Development from egg to adult
is 21–30 days.

Adults are usually seen hovering in the air around fl owers. Fly 
pollinators are very sensitive to most insecticides. Some fl owering 
grasses and fl owering shrubs and trees attract pollinators and may be 
useful when planted between rows or near the orchard.  

Flies are often seen pollinating fl owers in the early morning, some 
species may not become active until mid-morning. 

(Families Calliphoridae, Muscidae and Syrphidae)



Above: Blow fl y
Below:  Hover fl y
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Flower wasps

Suitable crops or vegetation: Various fl owering crops or other 
fl owering plants.

Description: (adults)

Flower wasps (Family Tiphiidae): small to large 2–40 mm in length and 
usually shiny black with brightly coloured yellow markings.

Hairy fl ower wasps (Family Scoliidae): Usually orange and black in 
colour and with yellow wings with smokey grey hind margins or all 
black and with bluish-purple wings and a metallic sheen. They are 
large hairy wasps up to 40 mm in length. 

Biology and pollinator activity:

Flower wasps: These wasps feed on nectar and can be seen fl ying 
together between fl owers. Most female species are wingless so the 
male carries the smaller female whilst mating and feeding. In some 
situations these wasps are important pollinators. Many species also 
parasitise the larvae of burrowing beetles.

Hairy fl ower wasps: These wasps feed on fl ower nectar. Females 
have spiny legs for digging into wood or soil to look for insect larvae 
to parasitise. 

Wasps are generally seen fl ying around mango fl owers as well 
as fl owering vegetation between rows. Although these wasps are 
pollinators they are also predatory on various insects.

(Flower wasps, Family Tiphiidae and
Hairy fl ower wasps, Family Scoliidae)



Above (L): Flower wasps mating   Above (R): Flower wasp
Below (L):  Hairy fl ower wasp   Below (R): Hairy fl ower wasp
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Glossary

A abdomen rear part of the body 
 antenna sensory appendage, in pairs attached to the head 

of insects and other arthropods
 arthropod  an invertebrate that has a segmented body, 

jointed limbs and usually a chitinous shell or 
exoskeleton, includes insects, mites, spiders and 
others

B bristles short, stiff, coarse hair

C cephalothorax fused head and thorax of a spider
 crawlers mobile stage of scales, mealybugs and fl uted  
  scales

D deutonymph third instar of mites 

E endoparasitic internal parasite 

H honeydew sugary substance excreted by some sap sucking 
insects

I instar the stage in the development of an insect 
between any two moults

K kairomones a chemical substance that carries a message 
which is emitted by an organism to another 
individual of a different species where the 
receiver benefi ts but the emitter does not 
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L larva immature stage of an insect (larvae - plural)

M mandible fi rst pair of jaws in insects
 moult to shed skin which is renewed during growth
 metamorphosis  the change in form from one stage to the next in the 

life history of an insect or organism

N nocturnal active at night
 nymph immature stage of an insect that undergoes 

incomplete metamorphosis

O ootheca collection of eggs
 oviposit deposit or lay eggs

P parasite an organism which feeds on, or in another organism
 predator an insect, mite or spider that preys on other 

organisms
 protonymph second instar of mites
 pupa resting stage of an immature insect before the adult 

stage
 pupate to turn into a pupa (between larva and adult)

T thorax the body part that the legs and wings are attached
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