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Introduction

Many	small	creatures	reside	in	your	crop.	Insects,	spiders	and	mites	will	make	up	a	large	number	of	these.	
Some can easily be seen, while others can only be found with the aid of a magnifying glass or microscope. 

Insects are very important members of the animal world. They make up about three-quarters of the known 
animal	species,	with	over	one	million	species	of	insects	known	throughout	the	world.	Many	are	as	yet	
unknown—there could be up to 30 million species in total. It is estimated that there are at least 205 000 
species of insects in Australia. Spiders and mites are part of a group called arachnids, which includes around 
30 000 species. 

The	vast	majority	of	insects	and	arachnids	are	not	pests	of	agricultural	crops.	Many	have	a	beneficial	role	as	
pollinators of plants and as predators or parasites of pests and weeds. However, these beneficial insects can 
easily be harmed by the same insecticides used to control crop pests. With careful management, parasites 
and predators can prevent the build-up of pests. Enlisting the aid of these natural enemies of pests can help 
reduce the amount of pesticides you have to use.

We use the terms ‘beneficial insects’, ‘beneficials’ or ‘natural enemies’ to describe insects and 
arachnids that kill pests in crops. These include predators such as spiders, predatory mites, lacewings 
and ladybirds, and insect parasites such as wasps and flies.

Accurate and confident identification of the insects and arachnids in your crop is the first step towards 
successful management of pests and natural enemies. This is an essential prerequisite for crop monitoring, 
which	is	the	backbone	of	an	effective	pest	management	program.

This manual is designed as the main resource for delivering a workshop program on pest and beneficial 
identification in vegetable crops.

Please note:

•	The	drawings	used	in	this	manual	are	intended	for	general	identification	only.	They	are	not	to	scale	
and do not represent the size of an adult in relationship to its eggs, young or other insects. 

•	We	have	tried	to	keep	technical	terms	to	a	minimum.	A	glossary	has	been	included	on	page	67.	 
Please ask if there are terms or expressions that you do not understand. 

•	As	the	manual	is	based	around	the	major	insect	orders,	an	index	has	been	provided	on	page	71	so	
that identification information on individual species can be easily located. 

•	The	CSIRO	(www.csiro.au)	and	Entomology	Australia	(www.entomology.edu.au)	websites	provide	lots	
of information on insect classification, life cycles and identification. They are very useful references 
for this workshop.
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Workshop summary

By the end of this workshop, you will:

•	know	how	to	collect	and	preserve	insects	for	identification

•	be	able	to	classify	most	common	insects	(particularly	those	of	horticultural	significance)	into	broad	groups

•	appreciate	the	importance	of	these	groups	in	pest,	predator	and	parasite	identification	and	management

•	have	collected	and	classified	some	insect	pests,	predators	and	parasites	of	horticultural	importance.	

The workshop will consist of at least 8 hours of training, including:

•	4–5	hours	of	classroom/laboratory	sessions

•	4–5	hours	of	field	sessions.

In the laboratory/classroom sessions, you will learn about:

•	insect	classification	(relationships	with	other	animal	groups,	particularly	spiders)

•	insect	groups

•	identifying	examples	from	each	of	the	major	groups

•	collecting	and	preserving	insects

•	the	significance	of	the	groups	in	identification	and	management.

In the field sessions, you will gain practical experience in finding insects and crop damage, and 
understanding the interactions between insects. 

You may be asked to collect specimens of pests, parasites and predators for a small insect collection to 
help with pest identification in the crops you work with. Participants and facilitators will decide whether a 
collection is necessary, but making a collection is a useful and beneficial exercise.
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Field collection list

This exercise will start during the first field training session but participants are encouraged to collect 
specimens whenever they have the opportunity.

Collect and preserve 15 insects, spiders and mites. Try to find these specimens in vegetable crops (or on 
vegetables in the backyard) to increase your knowledge about pests and natural enemies in commercial 
crops. The collection will be used during the workshop and the greater the number of specimens, the more 
valuable the training sessions will be.

Aim to collect specimens from the following orders.

Order Specimens

Lepidoptera (moths and butterflies) 2 adults (1 moth, 1 butterfly)

Hemiptera (bugs, aphids etc.) 2 adults (1 bug and 1 aphid, leafhopper or whitefly)

Thysanoptera (thrips) 1 specimen

Coleoptera (beetles) 1 adult

Diptera (flies) 1 adult

Orthoptera	(grasshoppers	and	crickets) 1 specimen

Dermaptera (earwigs) 1 specimen

Hymenoptera (wasps and ants) 1 adult

Neuroptera	(lacewings)	or	Odonata	(dragon	and	
damsel flies)

1 adult

Class Arachnida (spiders and mites) 1 specimen

  Plus 
1 nymph 
1 larva 
1 egg

The collecting and preserving of insects, spiders and mites is a specialised entomological skill. The following 
section provides notes on the basics of collecting and preserving specimens to help you prepare the field 
collections. The book Methods for collecting, preserving, and studying insects and allied forms	(Upton	1991)	
provides	more	detailed	information.	The	Entomology	Australia	(www.entomology.edu.au)	and	CSIRO	 
(www.csiro.au) websites also provide useful information.
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Collecting and preserving

If possible, collect specimens from your crops or from crops you work with to help you learn about the insects 
in them. Home vegetable gardens are also a rich source of pest and beneficial insects.

Insects are likely to be more abundant in the warmer months of spring through to autumn (September to 
April),	so	collecting	then	will	be	easier.	Many	insects	hibernate	during	the	colder	months,	particularly	in	
southern	subtropical	and	temperate	parts	of	the	country.	Various	insects	are	active	at	different	times	of	the	
day, so your collecting activities may need to reflect that (e.g. moths are nocturnal, so they will be active and 
can be collected at night). Some species may be found more easily in the early morning as they move to the 
top of the crop canopy to bask in the sunlight (e.g. green vegetable bugs), or are more sluggish in the cooler 
morning temperature and so are more easily caught (e.g. silverleaf whiteflies).

Collecting techniques
There are many methods that can be used to collect insects. Here are a few simple methods you might use.

You can collect many of these specimens by hand while searching the crop plants, either literally or by placing 
a container or jar over the insect and trapping it inside.

A sweep or butterfly net is a great tool for sweeping through the crop to gather whatever is there or catch 
flying insects.

A beat sheet or tray can be useful. Place a piece of material (the beat sheet) or a tray under the plant or part 
of the crop row, then hit the plant so that any insects fall onto the sheet. You will have to be quick to collect 
them before they fly away. Thrips that live in flowers, such as western flower thrips, can be collected in a 
similar way. Hold a sheet of white paper (or a white tray) under the flowers and tap them. The thrips should 
fall out and can be easily seen on and gathered from the paper. Pick them up with your finger or a brush 
moistened	with	water	or	alcohol	and	wash	them	off	into	a	tube	or	bottle	containing	alcohol	(see	the	‘Mounting	
and preserving’ section below).

Some	insects	(e.g.	moths,	some	beetles,	mole	crickets)	are	attracted	to	light	at	night.	Use	a	light	to	attract	
them, then collect them as they gather near it.

Particular insects may be collected in traps baited with lures specific to them (e.g. heliothis moths in a 
pheromone trap or fruit flies in a fruit fly trap).

Some people have collected butterflies and grasshoppers using the grilles of their cars. While this can be 
effective,	it	is	not	recommended	as	the	specimens	are	usually	left	in	very	poor	condition.

Killing the insects
Collected insects can be killed in a number of ways. Insects that are stored in alcohol (e.g. aphids, thrips, 
whiteflies and mites) can be killed by placing them straight into the alcohol.

For other insects, a simple killing bottle can be made from a glass jar, preferably with a metal lid. Impregnate 
a piece of cotton wool or tissue with ethyl acetate and place it in the jar with the insect, trying to avoid direct 
contact with the insect. The fumes kill the insect. Ethyl acetate is often the main solvent in nail polish remover, 
which	can	be	used	instead.	Ethyl	acetate	affects	many	plastics,	hence	the	recommendation	of	using	a	metal	
lid. Ethyl acetate is not dangerous to use (although it is highly flammable), but do not inhale it directly.

Small	insects	may	be	killed	by	freezing	them.	Be	aware	that	large	insects	tend	to	rot	and	smell	when	
defrosted,	so	it	is	best	not	to	freeze	them.

Mounting and preserving your insects
Each	type	of	insect	should	be	pinned	or	preserved	in	a	specific	way.	These	methods	are	detailed	on	the	CSIRO	
and	Entomology	Australia	websites	and	in	Upton’s	book.	The	methods	for	the	insects	you	have	been	asked	
to collect are provided opposite. Some of your specimens should be preserved in 80% alcohol (methylated 
spirits will do for this collection if necessary), while others should be pinned using entomological pins. 
Insects	should	be	pinned	quite	soon	after	death	before	they	become	stiff	and	brittle,	or	bits	may	break	off.	If	
you cannot pin your specimens, keep them dry in a container of some sort.
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Insect Method

Moths	and	butterflies Pin through the thorax with the wings spread

Bugs Pin just to the right of the centre of the thorax 

Aphids, leafhoppers and whiteflies Preserve in alcohol (leafhoppers can be pinned using a  
micro-pin)

Thrips Preserve in alcohol

Beetles Pin through the right side of the wings towards the front

Flies Larger specimens should be pinned through the right side of  
the thorax
Micro-pins	can	be	used	for	smaller	specimens

Grasshoppers and crickets Pin through the right side of the thorax with the left side  
wings spread

Earwigs Preserve in alcohol or pin on right hand side of the wings

Wasps Usually	pinned	through	the	right	side	of	the	centre	of	the	thorax
Smaller specimens can be preserved in alcohol

Ants Preserve in alcohol

Lacewings, dragonflies and damselflies Pin through the thorax with the wings spread

Spiders and mites Preserve in alcohol

If you want to keep your collection for reference after this workshop, it should be kept in a storage box that 
can be well sealed and kept dry. Place some moth balls or naphthalene in the box to deter various small pests 
that can attack the insects and damage the collection.

Labels
If you look at any good insect collection, you will see small labels on each specimen. These labels give the 
location where the insect was collected (e.g. property number, nearest town, GPS coordinates), the date of 
collection, the collector’s name and any other useful information (e.g. feeding on a particular plant, predating 
on another insect, reared from a host, collected at light). These records help tell us the geographical range of 
the insect species, the times of year it is active and information on what it does. Label your specimens so this 
information is retained with the insect. Another label with the insect’s name can be added once the insect 
has been identified.

Collecting and preserving equipment
Equipment such as sweep nets, entomological pins, storage boxes and tubes can be ordered from the 
Australian Entomological Supplies website at www.entosupplies.com.au

Typical collection labels 
for a pinned insect

A pinned eggfruit caterpillar moth with collection 
labels

5
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 Basic classification

Insects and arachnids belong to a large division of animals called arthropods, which are defined by having 
segmented	bodies,	an	external	skeleton	and	jointed	legs.	Mammals	such	as	cats,	elephants	and	humans	
have an internal skeleton (bones), while arthropods have a hard external skeleton. 

Crustaceans (crabs and crayfish) and myriapods (millipedes and centipedes) are other common arthropods. 
Crustaceans are almost entirely aquatic. 

The	different	arthropods	can	be	most	easily	identified	by	the	number	of	legs	(including	claws)	and	antennae.	

Insects have six legs and one pair of antennae. They also have a distinct head, thorax and abdomen (the 
thorax	roughly	corresponds	to	the	chest	in	other	animals).	Many	insects	have	wings,	and	the	wings	and	legs	
are	attached	to	the	thorax.	Not	all	species	have	wings,	and	only	adult	forms	have	them	fully	developed.	The	
young do not always resemble the adults (see ‘Life cycles’, p. 8).

Wasp 

Arachnids (spiders, mites and ticks) have eight legs and no antennae. They have a fused head and thorax, 
and an abdomen. 

Spider 

Head

Palp

Thorax

Fused head 
and thorax

Abdomen

Abdomen

Leg

Leg

Wings

Antenna
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Myriapods	have	10	or	more	legs	and	one	pair	of	antennae.	Myriapods	have	many	body	sections.	They	are	
predominantly scavengers on organic matter and so have little relevance to crops, although many centipedes 
are voracious predators and so may have a beneficial influence. 

Millipede Centipede

Orders
Insect and arachnid species are classified into groups called orders. Species that belong to the same order 
have similar characteristics that can be used for identification. However, there are always exceptions and it is 
not possible for this manual to outline all those exceptions. 

There are many orders of insects and arachnids. In this workshop we will concentrate on identifying the 
orders that are important to agriculture.

Important insect orders include:

•	moths	and	butterflies	(Lepidoptera)

•	bugs,	leafhoppers,	aphids,	whiteflies,	mealybugs	and	scale	insects	(Hemiptera)

•	thrips	(Thysanoptera)

•	beetles	(Coleoptera)

•	flies	(Diptera)

•	crickets	and	grasshoppers	(Orthoptera)

•	earwigs	(Dermaptera)

•	wasps,	bees	and	ants	(Hymenoptera)

•	lacewings	(Neuroptera)

•	dragonflies	and	damselflies	(Odonata).

Important arachnid orders include:

•	mites	(Acarina)

•	spiders	(Araneae).
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Life cycles

The process of developing from egg to mature adult is called the life cycle. Species within the same order 
will	have	similar	life	cycles.	Understanding	these	life	cycles	helps	to	identify	pests	and	natural	enemies,	and	
contributes towards a better understanding of how pests cause damage and when control measures are best 
applied. 

Life cycles are influenced by temperature—they are shorter in warm weather and longer in cooler conditions. 

Metamorphosis
Insects and arachnids shed their external skeleton periodically during development. This is called moulting. 
Between periods of moulting the insect is called an instar. The adult stage is reached when the insect or arachnid 
is fully developed with functional reproductive organs and (in the case of winged insects) functional wings. 

Newly	hatched	insects	and	arachnids	change	as	they	develop	into	adults.	The	process	of	change	is	called	
metamorphosis.	The	three	different	types	of	life	cycle	changes	are:

1. without metamorphosis

2. incomplete metamorphosis

3. complete metamorphosis.

All three types are found in insects. Arachnids undergo incomplete metamorphosis. 

Without metamorphosis
The ‘without metamorphosis’ cycle is characteristic of primitive insect species (none of which are included in 
this manual).

During this life cycle:

•	insects	in	the	larval	stages	(also	called	nymphs)	look	like	adults

•	larvae	undergo	numerous	moults	(usually	more	than	10)	and	continue	to	moult	after	they	are	 
sexually mature.

Examples include silverfish and springtails.

Incomplete metamorphosis
During the ‘incomplete metamorphosis’ cycle:

•	nymphs	(young	insects)	generally	look	like	adults

•	changes	from	nymph	to	adult	are	gradual	(nymphal	stages	correspond	to	instars)

•	wing	development	is	external,	with	wings	first	showing	as	small	buds	that	get	larger	with	each	moult

•	nymphs	often	feed	in	the	same	habitat	as	adults	(dragonflies	are	an	exception).

Examples include bugs, grasshoppers, thrips, earwigs and dragonflies.

Complete metamorphosis
During the ‘complete metamorphosis’ cycle:

•	larvae	(young	insects)	do	not	look	like	adults

•	larvae	often	feed	in	habitats	that	are	quite	different	from	those	of	the	adults

•	the	change	from	larva	to	adult	is	very	distinct

•	the	larva	forms	a	pupa	when	it	is	fully	grown.	This	is	a	stationary,	non-feeding	stage	during	which	the	
adult structures (including wings) are formed. The adult then emerges from the pupa.

Examples include butterflies, moths, beetles, bees, wasps, flies and lacewings.
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An example of incomplete metamorphosis—life cycle of the Rutherglen bug

Egg 

First stage nymph

Second stage 
nymph

Third stage nymph

Fourth stage 
nymph

Fifth stage 
nymph

Adult

An example of complete metamorphosis—life cycle of the potato moth

Egg 

First instar larva 

Second instar larva 

Third  
instar larva 

Fully grown larva 

Pupa

Adult moth

Pupa in earthen cocoon 
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Mouthparts

Mouthparts	are	hard	to	see	on	most	insects	(particularly	small	ones)	without	the	aid	of	a	microscope	or	
magnifying hand lens. However, it is important to look at mouthparts as they can be used to identify the order 
of an insect, how an insect feeds and what damage it is likely to do. The pictures below show the main types of 
mouthparts, but there are many variations. Some insects may have combinations of two or more types. 

Chewing mouthparts—jaws are 
scissor-like for cutting food into 
small pieces

Coiled sucking mouthparts (side view)—
mouthparts form a tube to suck liquids; 
the coiled tube can be extended into 
difficult-to-reach places

Sponging mouthparts (side 
view)—designed to ‘mop up’ 
liquids

Piercing/sucking mouthparts—mouthparts form a strong hollow tube to pierce the surface and suck liquid

Side view View from below
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Wings

Most	adult	insects	have	wings.	The	different	types	of	wings	can	be	a	good	way	to	separate	the	main	groups	of	
insects.	Different	wing	characteristics	are	detailed	below.	

Number of wings

Four wings Two wings No	wings

Texture of wings

Membranous Ends of wings membranous Scaled

Feathered Leathery forewing Hard forewing
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Position of wings at rest

Held roof-wise over abdomen

Held flat over abdomen Membranous	hind	wings	folded	
under hard forewings meeting in 
centre line
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Damage caused to plants by insects and mites

Most	insect	and	mite	damage	to	plants	is	caused	when	the	pests	feed.	Other	damage	can	be	caused	as	they	
lay eggs or as they seek shelter. Some insects and mites also spread plant diseases. 

The type of damage done by a particular insect or mite depends on:

•	its	basic	feeding	or	egg	laying	habits—sucking	or	chewing	mouthparts,	or	a	short	or	long	ovipositor

•	its	size—larger	insects	not	only	eat	more,	they	take	bigger	bites,	make	bigger	holes	and	feed	on	older	and	
tougher parts of the plant

•	the	stage	of	the	life	cycle—older	is	usually	bigger.	In	its	developing	phase	as	a	larva	or	nymph,	an	insect	
or arachnid uses most of its energy to grow so it will consume large amounts of food. Pests will usually do 
the most damage during this phase. During adulthood, the insect uses most of its energy on reproduction 
and moving around, so it may not eat as much (e.g. caterpillars consume large amounts of food as 
opposed to the adult butterfly or moth, which may consume little or none)

•	the	number	of	insects—an	individual	an	insect	may	not	do	much	damage,	but	swarms	of	very	small	insects	
can do considerable damage

•	the	part	of	the	plant	that	is	attacked—soft,	actively	growing	tissue	can	show	quite	different	damage	
symptoms to similar feeding on harder, mature plant parts. 

Insects can be responsible for virus damage in crops, as some species of insects spread (vector) viruses from 
plant to plant.

Other	sources	of	plant	damage	that	can	sometimes	be	confused	with	insect	damage	are:

•	plant	diseases	caused	by	fungi,	bacteria,	viruses	and	virus-like	organisms

•	physical	damage	from	other	animals,	people	or	machinery

•	damage	from	pesticide	sprays,	herbicides,	fertilisers	and	other	chemicals

•	weather	damage	from	dry,	wet,	windy,	hot	or	cold	conditions	at	crucial	plant	growth	stages

•	growth	disorders	such	as	mutations.

Chewing damage

Pumpkin beetle damage to 
rockmelon leaf 
(photograph courtesy of DA Ironside, DEEDI)

Cutworm damage to seedlings 
(photograph courtesy of J Wessels, DEEDI)

Cabbage moth damage 
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Boring and tunnelling damage

Potato moth larvae tunnelling  
in potato 

Heliothis boring into tomatoes Bean podborer in damaged pod 
(photograph courtesy of DA Ironside, DEEDI)

Leaf mining damage Egg laying damage Sucking and piercing damage

Leaf mining damage caused by 
potato moth 

Egg laying sting of fruit fly Green vegetable bug damage to 
tomato 

Damage from viruses transmitted by insects

Lettuce necrotic yellow disease 
caused by a virus spread by aphids 

Mosaic	disease	on	zucchini	caused	
by a virus spread by aphids 

Spotted wilt in lettuce caused by a 
virus spread by thrips 

Rasping damage

Severe damage to tomato by tomato 
russet mite 

Broad mite damage to capsicum 
fruit 

Thrips damage to eggplant 
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Identification of the major orders

Insects undergoing complete metamorphosis

Moths and butterflies (Lepidoptera) 

Basic identification
Adults

•	Wings	covered	with	small,	coloured	scales

•	Moths	fold	wings	along	body

•	Butterflies	fold	wings	vertically	

•	Moths	generally	have	thicker	bodies

•	Coiled,	sucking	mouthparts

Larvae 

•	Soft-bodied	and	elongated

•	Chewing	mouthparts

•	Six	legs	on	thorax	and	four	to	eight	false	legs	(prolegs)	on	abdomen

•	Often	called	caterpillars	or	grubs

Feeding habits
Adults feed on nectar and other liquids. They may be minor pollinators. 
Larvae	are	usually	the	damaging	stage.	Most	species	are	plant	feeders.	
Many	species	are	surface	feeders	on	leaves,	stems	and	fruit,	while	
some are leaf miners or fruit borers and occasionally stem borers.  
A few species are predators of other insects. 

Flies (Diptera)

Basic identification
Adults

•	Two	clear,	membranous	forewings

•	Hind	wings	replaced	by	small,	club-like	structure	(halteres)

•	Usually	compound	eyes

Larvae

•	Soft-bodied,	small,	legless	and	elongated

•	Often	called	maggots

Feeding habits
Larvae of most species feed on decaying organic matter. A few (such  
as hover flies) are predators of other insects, while others are parasitic. 
Some are fruit, leaf or stem borers. Adults feed on nectar, plant sap 
or liquid from rotting organic material. A few suck blood from other 
animals. Some are important pollinators.

Moth	adult

Moth	larva

Moth	pupa	

Adult

Egg Pupa

Larva
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Wingless worker ant 

Winged ant 

Parasitic wasp 

Larva camouflaged with debris 

Eggs

Adult

Lacewings (Neuroptera)

Basic identification
Adults

•	Four	clear,	multi-veined	wings	that	are	much	larger	than	the	body

•	Chewing	mouthparts

•	Fragile	appearance

•	Weak,	erratic	fliers

Larvae

•	Well-developed	thoracic	legs

•	No	abdominal	legs

•	Large	mandibles	for	grasping	and	piercing	prey

•	Some	(like	antlions)	dig	pits	to	catch	prey

•	Some	carry	the	debris	of	their	prey	on	their	backs

Feeding habits
Adults of some species are predators of other insects and arachnids. 
Larvae of all species are active predators. 

Wasps, bees and ants (Hymenoptera)

Basic identification
Adults

•	Four	clear,	membranous	wings	(worker	ants	are	usually	wingless)	

•	Constricted	waist	between	abdomen	and	thorax

•	Mouthparts	mainly	biting/chewing	(adapted	in	some	species	to	lap	
up liquids)

•	Female	wasps	and	bees	with	a	strong	ovipositor,	sometimes	
developed as a defensive sting

•	Some	are	social	insects	and	live	in	colonies

Larvae

•	Usually	soft	bodied	and	legless

•	Rarely	seen	as	they	are	protected	in	nests,	hives	or	in	the	bodies	of	
parasitised hosts

•	Most	ants,	many	bees	and	some	wasp	species	are	social	insects	
living in hives or nests

Feeding habits
Most	wasps	are	predators	or	parasites	of	other	insects	and	arachnids.	
Parasitic wasps lay their eggs in the eggs, larvae or adults of their 
hosts. Wasps feed on nectar and pollen. A few wasp species are plant 
parasites and lay their eggs in leaves or stems of plants. Bees feed on 
nectar and pollen, are important pollinators and produce honey and 
beeswax. Ants are usually scavengers. They often protect and spread 
sap-sucking insects like scales, mealybugs and aphids in return for 
their sugary secretions. They may harvest planted seeds. Some ants 
are predators of other insects. 
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Eggs

Larva 

Pupa 

Adult

Beetles (Coleoptera)

Basic identification
This	is	the	largest	order	of	insects.	Beetle	species	vary	widely	in	size	
and shape. 

Adults

•	Four	wings

•	Forewings	form	a	hard	cover	over	the	clear,	membranous	hind	wings

•	Chewing	mouthparts

•	Usually	hard-bodied

Larvae

•	Six	thoracic	legs	(usually,	although	some	are	legless)

•	No	abdominal	legs

•	Chewing	mouthparts

Feeding habits
Most	beetle	species	feed	on	plants	and	stored	products.	Adults	feed	 
on the leaves, stems and fruit of many plants. Larvae attack leaves, 
stem	and	roots.	Many	species	are	stem	borer	or	scavengers,	while	a	 
few are predators of other insects (e.g. most ladybird species are 
valuable predators).
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Larva

Adult

Eggs Nymph

Adult

Insects undergoing incomplete metamorphosis

Thrips (Thysanoptera)

Basic identification
•	Adults	have	four	long,	narrow	wings,	fringed	with	hairs	to	give	a	

feathery appearance; larvae are wingless

•	Very	small	and	elongated	(up	to	3	mm	long)

•	Relatively	large	eyes

•	Mouthparts	are	designed	to	pierce	surface	cells	of	plants	and	suck	
their contents

Feeding habits
Many	species	feed	on	plants,	usually	on	soft	tissue	in	protected	areas	
like	flowers	and	buds.	Damage	is	often	seen	as	scarring	and	bronzing	
or silvering of leaves and fruit. Some species transmit viral diseases.  
A few species are predators of mites and other small insects. 

Bugs, leafhoppers, aphids, whiteflies, mealybugs  
and scale insects (Hemiptera)

There	is	a	wide	variation	in	shapes	and	sizes	of	species	belonging	to	
this group. 

Bugs

Basic identification
•	Four	wings	(a	few	species	are	wingless)

•	Forewings	thickened	with	clear,	membranous	tips

•	Hind	wings	are	clear	and	membranous

•	Piercing,	sucking	mouthparts

Feeding habits
Most	species	are	plant	feeders,	piercing	fruit	and	softer	stems	and	
sucking sap. Some are predators of other insects (e.g. assassin bugs). 
Adults and nymphs generally feed on the same plant species. 
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Leafhopper 

Adult 

Leafhoppers and planthoppers

Basic identification
•	Four	clear	or	coloured	membranous	wings,	often	folded	roof-wise	

along the body

•	Long	hind	legs	used	for	jumping

•	Most	are	less	than	10	mm	long

•	Piercing,	sucking	mouthparts

Aphids

Basic identification
•	Winged	and	wingless	adult	forms—winged	aphids	have	four	clear,	

membranous wings with obvious veins (winged aphids are generally 
the colonising phase of the pest)

•	Small,	soft-bodied	and	ovoid	in	shape	(rarely	more	than	3	mm	long)

•	Piercing,	sucking	mouthparts

•	Tend	to	cluster	in	groups	at	the	feeding	site

•	Females	generally	give	birth	to	nymphs

Whiteflies

Basic identification
•	Adults	are	less	than	2	mm	long

•	Bodies	and	wings	are	covered	in	powdery	white/yellowish	wax

•	Nymphs	look	like	small,	white	to	clear	flakes	or	scales	on	the	
underside of leaves

•	Piercing,	sucking	mouthparts

Mealybugs

Basic identification
•	Soft-bodied	with	sluggish	movement

•	Pinkish	or	white	in	colour	and	covered	with	waxy	filaments

•	Piercing,	sucking	mouthparts

•	Often	form	large	groups	in	protected	feeding	sites	(e.g.	calyx	of	
eggplant fruit)

•	Not	common	in	vegetables

Winged aphid 

Wingless aphid 
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San José scale

Nymph

Adult

Scale insects

Basic identification
•	Soft-bodied,	wingless,	legless	and	sedentary

•	Covered	with	a	waxy	or	hard	scale	for	protection

•	Piercing,	sucking	mouthparts

•	Rare	in	vegetable	crops

Feeding habits of leafhoppers, aphids, whiteflies, mealybugs 
and scale insects
These pests feed by sucking sap, usually from younger and softer 
parts of plants. Individual insects are usually too small to do 
significant damage, but large populations affect plant growth. 
Some species of leafhoppers, aphids and whiteflies transmit viral 
diseases and small numbers can cause significant damage by 
spreading viruses in crops. Many species secrete sticky honeydew 
on to the plant and a black fungus (sooty mould) will sometimes 
develop on it. Scale insects and mealybugs are not common in 
vegetable crops.

Dragonflies and damselflies (Odonata)

Basic identification
•	Adults	have	four	long,	narrow,	clear,	membranous,	net-veined	wings

•	Wings	are	held	rigidly	at	right	angles	to	the	body,	which	is	elongated	
and slender

•	Chewing	mouthparts

•	Nymphs	are	aquatic	and	do	not	resemble	adults

Feeding habits
Adults	are	predators	of	flying	insects.	Nymphs	are	predators	of	small,	
aquatic animals.

Grasshoppers and crickets (Orthoptera)

Basic identification
•	Four	wings	(a	few	species	are	wingless)

•	Forewings	are	leathery	and	cover	the	membranous	hind	wings

•	Large	hind	legs	are	used	for	hopping

•	Large	head	and	chewing	mouthparts

Feeding habits
They are mainly plant feeders, chewing the leaves, stems, roots and 
tubers of a range of plants. Some crickets are predators of other 
insects. Grasshoppers live and feed above ground, while many species 
of crickets live in underground burrows and feed on roots and tubers. 
Some grasshoppers form migratory swarms and cause extensive 
damage to crops and pastures.

Adult
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Adult

Adult

Adult

Earwigs (Dermaptera)

Basic identification
•	Usually	four	wings	with	very	short	and	hard	forewings	covering	

clear, membranous hind wings

•	Body	elongated	and	flattened

•	Forceps	on	the	end	of	abdomen

•	Chewing	mouthparts

Feeding habits
Most	species	are	nocturnal	scavengers	living	in	soil	cracks,	under	logs	
or rocks, and in rotting timber or other organic matter. They eat both 
plant and animal material and will occasionally chew on live plants, 
such as young seedling as they emerge from the soil. A few species are 
predators of other insects. 

Spiders (Araneae)

Basic identification
•	Eight	legs	and	no	wings

•	Head	and	thorax	fused	together

•	Chewing	mouthparts	with	strong	jaws

Feeding habits
All	spiders	are	predators	of	insects	and	other	small	animals.	Many	
species stalk their prey, some ambush it and others snare prey in webs. 

Mites (Acarina)

Basic identification 
•	Very	small	(most	are	less	than	1	mm	long	and	are	not	visible	to	the	

naked eye)

•	Adults	usually	have	eight	legs;	the	microscopic	nymphs	have	 
six legs

•	No	eyes	and	no	antennae

•	Body	made	up	of	only	one	section	

•	Mouthparts	like	forceps

Feeding habits
Many	species	of	mites	are	predators	of	other	mites	and	small	insects.	
Some feed on plants, mainly by piercing the surface cells of leaves and 
stems	and	sucking	the	contents.	Others	cause	russeting	(reddening)	of	
leaves and stems, and some cause blisters and galls.

 


