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Foreword

. Insect pests are a mgjor source of loss in fied crops in Queensand. A most
important first step towards controlling them is correct identification. This book has
been designed to enable losses from insect attack to be minimized by proper
identification of the pest and the application of proven control measures.

The book is intended for use by primary producers and agricultural extension
officers and as a background for research workers. It should also be of interest and
value to students of agriculture.

Text was contributed by officers of the Entomology Branch of my Department with
Mr G. Swaine, Supervisin Entomologla,_ban%.largdy responsible for collating and
editing the information. Mr D. A. Ironside, District’ Experimentalist, provided the
majority of the colour photographs and Mr W. H. T. Yarrow, Entomologist, was
responsible for the details concerning control. Information and Extension Training
Branch prepared the copy for the printer and Mrs D. Mulder of that Branch was
responsible for the cover art work. The Government Printer, Mr S. R. Hampson, and
members of his gaff gave much valuable advice on the preparation of the material.

Funds for the publication were provided in a specia alocation from the Queensland
Treasury Department.

The Director of the Entomology Branch, Mr T. Pasdow, and d&ff of that Branch
propose the production of a companion volume to cover insect pests of fruit and
vegetable crops in the near future.

G. |. Alexander
Director-General
Queensland Department
of Primary Industries
Brisbane






Notes on the use of this book

The field crops in this book are dealt with in alphabetical order from cereal crops to
tobacco. Sugar-cane is omitted as this major industry is the responsibility of the Bureau
of Sugar Experiment Stations in Queensland. The maor pests and other commonly
occurring insects and mites and natural enemies are listed for each crop. Correct
identification of the pest is essential for its control. lllustrations have therefore been
chosen as an aid to the identification of that stage of the pest which causes damage, for
example the caterpillar which feeds on the crop, rather than the adult moth which
does not cause damage. In some cases the pest causes damage which is characteristic;
since that damage can be used as an aid to identification of the pest itself appropriate
illustrations of pest damage have also been selected. All illustrations are accompanied
by descriptive notes on the insect and its biol in relation to the crop. It is important
to preserve natural enemies wherever possible. To facilitate their identification,
illustrations and accompanying notes of some of the more common natural enemies
have been included.

A section on the more common pests of stored products has also been included.
These have been dealt with in the same way as the pests of field crops.

The final section of the book is concerned with current recommendations for control
and is presented in tabular form under crop headings arranged alphabetically. Since
control measures are subject to change from time to time this section will be révised as
necessary.

It has not been {)os'ble to illustrate and provide notes on all the insects listed or to
include all pests that one may encounter. Where further advice is needed contact
your loca Department of Primary Industries office.
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CEREAL CROPS (whest, barley, oats, millet, triticale)

Major pests
*Blue oat mite (Penthaleus major (Duges))
*Common army worm (Pseudaletia convecta (Walker))
Locusts—see SORGHUM
Australian plague locust (Chortoicetes terminifera (Walker)) 1 __
Migratory locust (Locusta migratoria (Linnaeus)) e SORGHUM

Minor pests
Army worms:
Northern armyworm {Pseudaletia separata (Walker))
Sugarcane armyworm {Mythimna loreyimima (Rungs))
* Brown wheat mite (Petrobia latens (Miiller))
Cutworms (Agrotis spp.)—see SUNFLOWER
*False wireworms:
False wireworm (Pterohelaeus alternatus Pascoe)
Southern fase wireworm {Gonocephalum macleayi (Blackburn))
Tortoise beetle (Pterohelaeus darlingensis Carter)
Oat aphid (Rhopalosiphum padi (Linnaeus))
Seedharvesting ants—see PASTURES
Pheidole ampla Forel
Pheidole anthracina Forel
Spur-throated locust (Austracris guttulosa (Walker))—see SORGHUM
Wireworms (Elateridae)
Yellow-winged locust (Gastrimargus musicus (Fabricius))

Natural enemies of pests
Disease of common armyworm:
Nuclear polyhedrosis virus
Parasites of common armyworm:
* Apanteles ruficrus Haliday—braconid wasp
Cuphocera varia (Fabricius)

*Goniophthalmus australis (Baranov) —tachinid flies

«lllustrated.



CEREAL CROPS

Blue oat mite (Penthaleus major (Duges))

Brown wheat mite (Petrobia latens (Muller))

by 2 !
Blue oat mite damage to oats

The blue oat mite is an important pest
of seedling winter cereals.

Adults are about 2 mm long and are
readily recognized by their blue, oval-
shaped bodies and bright red legs. The
mites are seen most commonly during the
late afternoon when they begin feeding on
the leaves. This continues throughout the
night and results in silvering of the leaf
tips. When infestations are severe the ledf
gps wither and eventually the seedlings

ie.

Since laid in the soil hibernate
throughout the winter, populations of the
mite can build up over a number of years
and cause severe damage if crop rotation
is not practised.

Wheat leaves damaged by blue oat mite (left) and
brown wheat mite (right) x 3.5

The mature, brown wheat mite is about
the sze of a pinhead, roughly globular-
shaped and brown. It has been’ a sporadic
pest of winter cereals. Plague infestations
occurred in 1963 but the mite was of
minor importance until 1980 when wide-

read outbreaks occurred once more.

pulations reach troublesome levels only
under very dry conditions. Feeding causes
a fine mottling of the leaves and the
damage \ﬁves the appearance of drought
effects. When heavily infested crops are
viewed from a distance they have a
bronzed or yellowish appearance.



CEREAL CROPS

Common armyworm (Pseudaletia convecta (Walker))

#i

Common armyworm x 2.5 Head cutting damage to barley

. The common arme/worm is important in southern Queensland where jt attacks

winter cereals, particularly barley, in September and October. It appears in plague
roportions at times but is only of loca importance in the intervening years.
onditions leading to outbreaks aré not fully understood.

Infestations within paddocks are often patchy in distribution and more luxuriant
stands of barley often have the biggest infestations, up to 60 or more armyworms per
square metre.

are lad by the moth at night in the folds of leaves or inside leaf sheaths
at the base of the plant. The larvae hide in the leaf debris at the base of the plant or in
cracks in the soill and emerge a night to feed. Infestations are indicated by the
eaten-out margins of leaves due to feeding of the older larvae and aso by the faecd
Pellets around the base of the plant. The most serious damage results from the habit of
he older larvae of feeding on the green stem just below the head of maturing barley.
The severed heads fal to the %round, and cannot be harvested. Larvae pupate in’a
;3&;13” prepared chamber in the soil. Adults of the next generation are produced

ter a life cycle which varies from 40 days in spring to 100 days in winter.



CEREAL CROPS

False wireworms (Gonocephalum spp., and Pterohelaeus spp.)

False wireworm adult and larva x 3 Wheat seedlings showing typical damage below
soil level by false wireworm

Adult fase wireworms emerge from the soil during spring and early summer.
are laid sngl¥ into moist soil, usuallg under trash or low-growing weeds. They haicl
within 7 to 14 days and the larvae burrow down to the top of the moist layer of the
soil. As this moist layer moves up and down with wetting and drying out of the soil so
do the larvae move.” Larval development continues through autumn and winter into
spring. When mature, the larva makes a cdl in the soil in which it pupates. The adult
emerges about 14 days later.

Larvae feed on decaying vegetable matter and crop residues in the soil. They aso
feed on newly germinated seeds, for example of cereals, cotton, soybeans, sunflower,
tobacco and tomato. Both the seed and the growing point of the plant are damaged,
resulting in 'patchy’ stands. Damage is most common in late-planted winter crops and
early-planted summer crops, especialy where crop residues have become scarce.
During summer adults may damage young plants, aBeuaIIy nav% beans and sunflower,
by ringbarking or cutting a or below ground level. Damage by both larvae and adults
necessitates replanting in many cases.

Control of larvae is by chemical applied to the seed at planting. Paddocks should
be sampled to determine wireworm numbers before planting, as a guide to seed
treatment. Control of adults is not practicable.



CEREAL CROPS

Natural enemies of pests

Parasites of common armyworm:

Braconid wasp (Apanteles ruficrus Haiiday)

Tachinid fly {Goniophthalmus australis (Baranov))

White pupal cocoons and adult of Apanteles
ruficrus x 13

Apanteles ruficrus is an important
parasite of several armyworm species in
Australia These include the common
armyworm, a Sserious of winter
cereds, and the northern armyworm.
Adult wasps oviposit in small armyworm
larvae less than 1cm long. = After
approximately 12 days of internd feeding
the wi larvae emerge by burrowing
through the skin of their host. Each wasp
larva"then spins a white, silken cocoon
from which the adult wasp subsequently
emerges. Up to 30 wasps may develop in
a single armyworm larva.

g,z iy

Adult Goniophthalmus australis x 6.5

Goniophthalmus australis is a common
Earaste of armyworms but little is really
nown of its importance. Large numbers
of tiny eggs are laid by the fly on cereals
and grasses on which armyworms feed.
The "eggs hatch in the " gut of the
armyworm and_the resulting larvae feed
on ‘the host tissue. When  mature the
parasites leave the host, which usuall
dies soon &fter, and pupate_in the soil.
The life cycle of the parasite is probably 4
to 5 weeks in spring. In addition” to
armyworms many other species of moth
larvae are parasitized.






COTTON

Major pests
Bollworms and budworms:
*Corn earworm (Heliothis armiger (Hiibner))
*Native budworm (Heliothis punctiger Waliengren)
*Pinkspotted bollworm (Pectinophora scutigera (Holdaway))
*Rough bollworm (Farias huegeli Rogenhofer)

Minor pests
Cluster caterpillar (Spodoptera litura (Fabricius))
*Cotton aphid (Aphis gossypii Glover)
Cotton harlequin bug (Tectocoris diophthalmus (Thunberg))
Cotton leafhopper (Amrasca terraereginae (Paoli))
Cotton leafperforator (Bucculatrix gossypii Turner)
*Cotton tipworm (Crocidosema plebegjana Zeller)
Cotton webspinner (Loxostege affinitalis (Lederer))
Cutworms (Agrotis spp.)—see SUNFLOWER
Green mirid (Creontiades dilutus (Stal))
Green vegetable bug (Nezara viridula (Linnaeus))—see GRAIN LEGUMES
Loopers:
Common cotton looper (Anomis planalis (Swinhoe))
Cotton looper (Anomis flava (Fabricius))
Tobacco looper (Chrysodeixis argentifera (Guenee))—see TOBACCO
Pale cotton stainer (Dysdercus sidae Montrouzier)
Redshouldered leaf beetle (Monolepta australis (Jacoby))
Spur-throated locust (Austracris guttulosa (Walker))—see SORGHUM
Thrips:
*Cotton seedling thrips (Thrips tabaci Lindeman)—see ONIONS also
Plague thrips (Thrips imaginis Bagnall)
*Twospotted mite (Tetranychus urticae Koch)
Yelow peach moth (Dichocrocis punctiferalis (Guenee))—see MAIZE

*llustrated.






Natural enemies of pests
Disease of cotton looper:
*Nuclear polyhedrosis virus

Parasites of budworms:

Egg parasites:

Telenomus spp.
*Trichogramma spp }_WaSps

Larval parasites:

*Microplitis demolitor Wilkinson

*QOrange caterpillar parasite (Netelia produaa (Brulle))

Orchid dupe (Lissopimpla excelsa (Cogta)) —wasps
Twotoned caterpillar parasite (Heteropelma scaposum (Morley))
*Carcelia spp.

Chaetophthalmus spp.

Exorista spp. —tachinid flies

Goniophthalmus australls (Baranov)

Winthemia spp.

Predators:

Assassin bug (Coranus trabeatus Horvath) —range of insects

*Bigeyed bug (Geocoris lubra (Kirkaldy))—soft-bodied insects and mites
Common brown earwig (Labidura riparia iruncata Kirby)—range of insects
*Damsel bug (Tropiconabis nigrolinegius (Distant))—moth eggs and larvae
Green lacewings (Chrysopa spp.)—eggs and soft-bodied insects

*Poilen beetle (Dicranolaius belhdus (Guerin-Meneville))—range of insects
Tranwerse Iagblrd I(ECoca nella repanda Thunberg)—cotton aphids

Splders.—budworm larvee
*Flower spiders (Diaea spp.)
*Wolf spiders (Lycosa spp.)
Yelow nightstalking sac spider (Chiracanthiwn mordax L. Koch)

* Illustrated



COTTON

Corn earworm (Heliothis armiger (Hiibner))

Native budworm (Heliothis punctiger Wallengren)

Eggs of budworms x 4 Moth of corn earworm (left) and native budworm
(right) x 15

Variations in appearance of mature larvae of corn  Flared cotton square (above) and boll being bored
earworm x 1.5 by budworm larva (below)



COTTON

Corn earworm (Heliothis armiger (Hubner))
Native budworm (Heliothis punctiger Wallengren)

Corn earworm and native budworm are very similar in appearance, habits and life
cycle. The pearly-white eggs of both species are alike and so are their young larvae.
Large corn earworm larvae, up to 4 cm long when mature, vary in colour from light

reen to brown. Dark specimens have two pairs of distinctive black markings on the
above the front legs and a third ﬁalr at the tail. These markings are usualy fant
or absent in the native budworm and the larvae valn\?/ in colour from pale to dark "green.
The moths also differ in markings on the wings. Newly emerged corn earworm moths
have a distinct kidney- aﬁed spot in the middle of the forewing, wheress this is diffuse
in the native budworm. The dark bands on the hind wings are also distinctive: the corn
earworm has a pale patch in the middle of this band towards the edge of the wing,
whereas the native budworm does not.

Eggs hatch in 3 to 5 days in summer, the dark head capsule of the larvae
becoming visible inside just before hatchmg. Larval development takes 14 to 21 days.
Mature larvae pupate a a depth of 5 to 10 cm in the soil and moths emerge 15 to 20
days later. The moths feed on nectar before pairing and the females begin to Ie}/ e(x];gs
when 3 to 6 days old. As many as 1500 eggs may be laid by a female over a 14 day
period, with peaa‘{ egg laying at about 7 days.

_In cotton the eggs are commonly laid near the tips of the plant. Young larvae feed
at first on nearby leaves and then on the flower buds (squares). The bracts of damatged
squares flare OPen after about 2 days. Older larvae bore into the young bolls and feed
inside. Apart from direct damage this alows the entry of rots. I%g laying can occur
throughout most of the growing season with populations of native budworm
predominating prior to first flower.



COTTON

Pinkspotted bollworm (Pectinophora scutigera (Holdaway))

Pinkspotted bollworm larva in damaged cotton boll x 12

The moth flies at nigglt and lays very small, cream-coloured eggs which hatch in
about 3 days. The larvae bore into ?reen olls and to a lesser extent into squares. They
mature and pupate in the bolls, the life cycle taking 4 to 6 weeks.

Pinkspotted bollworm only occurs in central Queensland and is a significant mid
to late season pest. Cotton is the main host and the larvee overwinter in” unharvested
bolls and crop residues.

Cultural control methods such as the elimination of ratoon or standover cotton,
the dashing and burial of crop residues during winter, followed by irrigation, grestly
reduce the numbers of overwintering larvae. Careful scouting of green balls is essentia
if insecticidal control is to be effective.



COTTON

Rough bollworm (Earias huegeli Rogenhofer)

g1

Rough bollworm larva in damaged cotton boll x 3 Alternative host plant of rough bollworm, Hibiscus
trionum x 0.5

Rough bollworms may attack cotton throughout the life of the crop. The most
severe damage occurs when the larva penetrates the green boll. This results in the
direct loss of one or two locules of cotton but, by alowing entry of bollrotting
organisms, ma?/ also result in the total loss of the boll."When a square ‘or young boll is
attacked, the fruit form is invariably shed by the plant. Rough bollworms aso bore
into plant terminals and in young Seedlings this damage may cause the death of the
plant. Later damage to terminals causes the plant to branch and may delay crop
maturity.

Rough bollworm can be particularly troublesome in cotton planted in recently-
cleared bushland and newly-developed irrigation areas. The reason for this is the
abundance of its wild host, the bladder ketmia (Hibiscus trionum), in these areas,
which results in the develolgment of large populations of the pest. Considerable
reduction in numbers of rough bollworm can be achieved %/ cultural methods. These
include destroying bladder ketmia in and around the crop, destroying volunteer cotton
plants outside” the crop area and disposing of crop residues by slashing and ploughing
as soon as possible after harvest.




COTTON

Cotton aphid (Aphis gossypii Glover)

Cotton tipworm (Crocidosema plebejana Zeller)

Cotton plant covered in honeydew and sooty
mould resulting from aphid infestation

The cotton aphid is 1 to 2 mm long and
varies in colour from pale to dark green.
Adults are either winged or wingless.
Winged forms invade cotton and establish
colonies at any time during crop growth.
The aphid can be troublesome during the
seedling stage when its feeding may result
in p_Iant; ?t%] rs]tunteg. At tge egog-
openin e the honeydew produc
R mgmag and thewassau%ted fu 5

the i
moulds can foul the cotton lint. n
addition to lowering quality this later

infestation difficulties in

harvesting.

results ~in

Cotton aphid has a number of predators
such as ladybeetles and lacewings but
these are usually eliminated in cotton by
insecticide sprays applied to control pests.

Cotton tipworm (right); damaged tip (left) x 2

The adult moth is grey-brown, 10 to

12 mm long, and lays eggs singly against
the veins of the small termina leaves.
The larvae may kill seedling plants but

more commonl
the terminal shoot results in "secondary
branching and consequent deday in
maturation of the plant. This delay may
be important on the Darling Downs and
a St. George because the short %rowmg
season {)reyents compensation by the
plant. It is not important undér the
warmer, extended crop growing condi-
tions in central Queensland. ~ Infested
terminals usually have some  webbini
associated with the damage. The larve
dtage lasts 2 to 3 weeks and the pupa is
fS%rmted in a silken shelter on the terminal
00t.

the damage they cause to



COTTON

Cotton seedling thrips (Thrips tabaci Lindeman)

Twospotted mite (Tetranychus urticae Koch)

Seedlings damaged by thrips x 0.7

Cotton seedling thrips are the most
common of a number of thrips species
found on cotton. Infestations may occur
a any stage of the crop but are only
important on seedlings. Damage at this
stage may result in loss of vigour or death
of ~ the " terminal  shoot Tfollowed b
unwanted branching of the plant. Suc
damage is most severe when growth is
dowed down by cold weather or dry
conditions, but ‘even then the seedlings
rarely die. The infestations in seedling
cotton result from thrips which have
multiplied on numerous weeds during

spring.

The insect is readily controlled in
cotton by insecticide sprays.

Cotton leaves showing damage by twospotted
mite

Infestations of twospotted mites in
cotton begin at the base of the main leaf
veins and spread rapidly over the ledf.
Sucking of the tissues” results in lesf
mottling and yellowing and in depressed
q:owth of the plants. "As the severity of
the attack increases the leaves wilt and
then die and fal. Early infestation results
in loss of yield. Infestation when the crop
is near maturity m%/ be an advantage
since the resulting defoliation facilitates
harvesting.

The mite problem is often induced by
excessve use of insecticides against other
cotton pests since this kills natural
enemies of twospotted mite and thereby
allows its numbers to increase.



COTTON
Natural enemies of pests

General predator: Pollen beetle (Dicranolaius bellulus (Guerin—Meneville))

Disease of cotton looper: Nuclear polyhedrosis virus

Pollen beetle x 12

The pollen beetle is a small, red and
blue insect which is well known as a
general predator, All stages of the life
cycle are found in the soil, although the
adults are often seen actively searching
over the plant by day. Apart from feeding
on pollen, the adults are dso carnivorous
and will eat and small caterpillars of
budworms and fead on many other dow-
moving pests. Numbers of the predator in
cotton vary greatly.

Cotton looper larva killed by nuclear polyhedrosis
virus x 4

Disease only bresks out if larvae are
numerous. Normally, numbers of cotton
looper larvae are "kept a low levels
because of regular spraying carried out on
cotton against other insects.

Virus-infected larvae turn
subsequently die. They are
found on the foliage aggnc}q thelr
Ero—legs to form an invert . The skin
as_by this time darkened and become
fragile” and it readily ruptures to release
the virus-laden fluid contents of the body.
The disease spreads to other larvae when
they eat contaminated foliage.

e and
requently



COTTON
Natural enemies of pests

Parasites of budworms:

Egg parasite: Trichogramma sp.

Larval
(Brulle))

parasite:  Orange

Trichogramma wasp on budworm egg x 100

Trichogramma sp. is an egg parasite of
several insect pests including budworms.
Up to three parasite may be laid in
that of the host. The subsequent develop-
ment. of the immature stages of the
parasite takes place in the egg of the host
and the adults emerge after 8 to 12 days.

The natural incidence of this parasite
and related species is often low in cotton
and they are readily killed by insecticides.
In unsprayed cotton  mortality of
budworm eggs from parasitism may be as
high as 60 10 80%, but this is insufficient
for control. Mass rearing and release
Pr_ggrammes for Trichogramma have been
ried both locally and overseas, but with
limited success.

caterpillar

parasite (Netelia producta

Orange caterpillar parasite x 3

The orange caterpillar parasite occurs
widely throughout Asia, Austrdia and
New Zealand.” The adult is about 18 mm
long, red-brown and with a flattened
abdomen and long legs. It is attracted to

light a night,” sometimes in large
numbers.
The egg of the parasite is attached to

the caterpillar host by a stalk and may be
already hatched at the time of laying. "The
parasite larva attaches itself to the outside
of the caterpillar but does not develop
until after its victim has pupated.

The incidence of the parasite varies
considerably in the crop and from one
cotton season to another. It is severely
affected by insecticides.



COTTON
Natural enemies of pests

Parasites of budworm larvae:

Wasp (Microplitis demolitor Wilkinson)

Tachinid fly (Carcelia sp.)

Microplitis pupa and adult (centre and right),
parasitized corn earworm larva (left) x 6

I\éllilcroplitis hdghnﬁlitop is a relatively
small wasp whi S its in youn
larvae gfﬁp budwormgy and egsévgseral yothe?
noctuid species. The host larva
usually stops feeding 6 days later and
shortly after that a Qrey, shgh,tl?/ curved
Paraste larva, 5 mm Iongf, will emerge
rom the side of the host, Torm a cocoon
and pupate. The host_larva will continue
to live after the parasite has pupated but
dies at about the same time as the adult
arasite emerges one week after forming
he cocoon. "Wnen cooler temperatures
prevail, the larval parasite may enter a
resting . stage (diapause) in the cocoon.
Oviposition by the femae wasp com-
mences within 24 hours of emergence
from the cocoon.

Eggs of tachinid fly on corn earworm larvae x 7

Usually, the parasite is not highly-
active in cotton but it is very common in
tobacco at Mareeba in north Queensland.

In generd, levels of parasitism by
tachinid flies are low. The or newly
hatched larvae are dfixed to the body of
the host caterpillar, usually on or near the
head, the parasite larva subseguently
entering the body of its host and feeding
inside. "When mature, the parasite larva
pupates outside the host in a typical fly
cocoon.



COTTON
Natural enemies of pests

Predators:

Bigeyed bug (Geocoris lubra (Kirkaldy))

Damsel bug (Tropiconabis nigrolineatus (Distant))

Bigeyed bug x 10

Bigeyed bugs range in length from 3 to
5mm and are grey to dark tan and
chia)raé:teé'glzed hk_)y their lar e.dey.es.I The
cylindrical, white are laid s on
tl%/e terminals angggander IeaveggyThe
nymphs resemble the adults but are
wingless and more robust. Both these
stages move rapidly over the vegetation
and will fdl  from the plant” when
disturbed.

This day-feeding species is an impor-
tant predator of and young larvae of
budworms as well “as of other soft-bodied
insects and of mites. Numbers usually
build up early in the season, reaching a
peak in' midsummer.

Damsel bug x 5

The cosmogolitan damsel bug ranges in
length from 8 to 12 mm and is tan or
%rey. The slender body tapers towards the
ead which possesses a pronounced beak.
Eggs are laid singly into the soft tissues of
the plant and are marked by the flat,
circular emer?enoe cap which protrudes
from the plant surface. Nymphs resemble
adults but are smaller and lack wings.

. Damsel bugs feed on a variety of host
including budworms, aphids, aassds an
spider mites. They can generaly be found
in cotton and aré most abundant in late
summer, often in response to a build up
of larvae in the crop.



COTTON
Natural enemies of pests
Predators:
Flower spider (Diaea sp.)

Wolf spider (Lycosa sp.)

Flower spider x 8

Diaea spp. are the most common of
severd groups of flower spiders. They are
brightly ~ coloured, the abdomen being
frequently cream or yellow and the thorax
and legs green. The first two pairs of legs
are bigger than the hind two pairs and are
used to catch small insects attracted to the
pollen and nectar of the flowers. Diaea
spp. do not spin a web. The s is
found on the underside of the leaves and
is usually covered by a silken shelter.

Wolf spider x 2.3

Wolf spiders are common and are small
to medium-sized. They arc grey to brown
and are often strikingly patterned in
black, brown, grey or orange. The femae
carries the egg sac behind the abdomen,
atached by slken threads to the
spinnerets. When the spiderlings hatch,
they ride for a time on the back of the
femae before assuming separate existence.

The group commonlg found in cotton,
Lycosa spp., make a burrow in_the soil

into which they can retreat. They are
essentially ground foragers but will aso
attack caterpillars high on the cotton

plant. Lycosa are most easly seen
during crop growth before the” cotton
canopy closes over the ground.



DUBOISIA

Major pests
*Black scale (Saissetia oleae (Olivier))
*Duboisia leaf beetle (Psylliodes parilis Weise)
*Large leafeating ladybird {Henosepilachna guttatopustulata (Fabricius))
*Sandal-box hawk moth (Coenotes eremophilae (Lucas))

Minor pests
Cluster caterpillar (Spodoptera litura (Fabricius))—see TOBACCO
Cutworms (Agrotis spp.)—see SUNFLOWER
Painted apple moth (Tela anartoides Walker)

Natural enemies of pests
Parasite of black scale:
*Scutellista cyanea Motschulsky—wasp
Parasites of large leafeating ladybird:
Pediobius sp.
Uga colliscutellum (Girault) [ —Wasps
Predator of large leafeating ladybird:
*Striped ladybird {Micraspis frenata (Erichson))

*Ilustrated



DUBOISIA

Black scale {Saissetia oleae (Olivier))

Sandal-box hawk moth (Coenotes eremophilae (Lucas))

Black acale on stalk

Scale-infested trees become covered in
sooty mould and twigs die. Scaes of the
first” generation after” winter mature in
September and there are at least two
ggger_atlons during the course of the year.

asites are effective in control, except
where there is interference through the
excessve use of insecticides to control
Duboisia leaf beetle. Ants attending the
scae for honeydew aso tend to reduce
control by parasites and are best excluded
by a spraﬁ of residual insecticide to the
lower trunk of the tree.

Handal-box  hawk moth larvae on  defollated
Dubisia & Q.7

Moths lay their %;gs on the foliage
during March-April. Usualy less than 5%
of trees arc affected but large numbers of
larvae can occur on individua trees.
When this happens al the foliage and the
young shoots are eaten.



DUBOISIA

Duboisia leaf beetle {Psylliodes parilis Weise)

Large leafeating ladybird {Henosepilachna guttatopustulata (Fabricius))

i@

Duboisia leaf beetles on damaged leaf x 3

Adults feed on the foliage, peppering
the leaves with numerous holes. Where
the infestation is severe more than 20% of
the leaf area can be destroyed. Damage is
also caused to the growing points of the
shoots. Duri ng(summer the life cycle from
egg to adult takes about 6 weeks.” Eggs are
lad singly or in small groups in the soil
surface under the canopy of the tree. The
larval and puPaI stages”are completed in
the soil. Adults tend to emerge in waves
and move up to feed on the young foliage.
Most actlw(tjy occurs in “the ~ warmer
m.orgths but damage can also occur during
winter.

e H >
Adult and larvae of large leafeating ladybird and
damage x 3

Both adults and larvae eat the leaf
surface leaving only a fine transparent
skin between" the "lace-like pattern of
veins. All the leaves on a tree are rapidly
damaged if the infestation is hi . The
life cycle from egg to adult takes 5 to 8
weeks depending on the time of year, The
yellow, spindle-shaped aré lad in
clusters on the lower surface of the ledf.
After moulting three times the larvae are
full-grown and form dark brown pupae
attached to the twigs or trunk. Worst
infestations occur during summer and
may require chemical control measures.



DUBOISIA
Natural enemies of pests

Parasite of black scale: Wasp {Scutellista cyanea Motschulsky)

Predator of large leafeating
(Erichson))

Black
Scutellista cyanea x 2

scale showing emergence holes of

The adult is a smal blue wasp about
2mm long. It lays its egPs beneath the
scae covering of mature black scales and
the parasite larvae feed on the eggs of the
host. Sometimes severa parasites develop
in the one scde The life cycle Is
complete after about 6 weeks and the
adult parasite eats an exit hole in the top
of the scale. Over 80% parasitism occurs
and the parasite can exert sdisfactory-
control. However, excessive use of
insecticides is detrimental. Ant popula-
tions must be reduced since they disturb
the parasite during egg laying and reduce
its effectiveness.

ladybird: Striped

ladybird (Micraspis frenata

Adults and larva of striped ladybird, predator of
large leafeating ladybird x 9

. The adults and larvae feed on many
insects including leafeating ladybirds and
aso on pollen. Partly e of this
diversity of feeding they do not prevent
damage by the large leafeating ladybird
but they "do_help,” together with other
Qaiural enemies, In keeping its numbers
own.

Adult striped ladybirds survive unfav-
ourable conditions, ‘such as winter, in a
dormant ~ state. = Before going into
dormancy they often come together in
large numbers’in a small area, sometimes
on a single tree. Colonies of the dormant
ladybirds’ may be found in a variety of
situations such as on sand dunes, in
timbered areas or even in buildings.



GRAIN LEGUMES (navy beans, soybeans, mung beans, chickpeas, cowpeas,
pigeon peas)

Major pests
*Bean fly {Ophiomyia phaseoli (Tryon))
*Bean podborer {Maruca testulalis (Geyer))
*Bean spider mite {Tetranychus ludeni Zacher)
Budworms:
*Corn earworm {Heliothis armiger (Hubner))
Native budworm {Heliothis punctiger Wallengren)
*Green vegetable bug {Nezara viridula (Linnaeus))

Minor pests
Jassids:
Lucerne leafhopper (Austroasca alfalfae (Evans))
Vegetable jassid {Austroasca viridigrisea (Peoli))
Loopers:
Green looper (Chrysodeixis eriosoma (Doubleday))
*Soybean looper (Diachrysia orichalcea (Fabricius))
*Lucerne crownborers:
Corrhenes stigmatica (Pascoe)
Zygrita diva Thomson
Lucerne seed web moth (Etiella behrii (Zeller)—see PEANUTS
*Podsucking bug (Riptonus serripes (Fabricius))
Redbanded shield bug (Piezodorus hybneri (Gmelin))
Soybean moth (Somopteryx simplexella (Walker))
Spur-throated locust (Austracris guttulosa (Walker))—see SORGHUM

} —see LUCERNL

Natural enemies of pests
Diseases of corn earworm and loopers:
*Caterpillar fungus (Nomuraea rileyi (Farlow))
Nuclear polyhedrosis virus disease—see SORGHUM
Parasites of budworms—see COTTON
Parasite of green vegetable bug:
*Trissolcus basalis (Wollaston)
Predators of moth eggs and caterpillars:
Predatory shield bugs:
Cermatulus nasalis (Westwood)
Oechalia schellenbergii (Guérin-Méneville)
Damsel bug (Tropiconabis nigrolineatus (Distant))
For additional predators see COTTON

* llustrated



GRAIN LEGUMES
Bean fly (Ophiomyia phaseoli (Tryon))

Egg-laying punctures of bean fly on leaf x 3 Stems damaged by bean fly (centre and left);
undamaged stem (right)

The bean fly is shiny black and about 25 mm long. The femaes lay very small
egos into the upper side of the ledf, the sites being marked by punctures.” The ‘maggot
eds its way aong the leef tissues into the leaf stalk and down into the lower stem
where it pupates near the surface layers. During warm weather the life cycle from egg
to adult takes about 3 weeks.

A severe attack on young plants may cause them to wilt and die. On older
plants the epidermis of the stem cracks open near ground level and adventitious roots
can develop a or above the damaged section. The yield and vigour of the plant is
reduced and affected plants are susceptible to lodging and mechanical or wind damage.

Been fly is important only during summer months and when successive planting of
susceptible crogs In_an area alows large populations to build up. In inland areas
populations of fly die out during the winter and infestations in the main crop of
navy beans and mun? beans in those areas are normally not a problem. By contrast, in
coastal areas bean Tly survives the milder winter and infestations are more of a
problem there, especially on cowpeas grown_for seed. Soybeans are rarely infested.
Chickpeas are not_attacked. Bean fly is'a major pest of many pasture legumes grown
for seed in north Queensland.



GRAIN LEGUMES

Bean podborer (Maruca testulalis (Geyer))

Young podborer feeding on bean flower x 10 Podborer in damaged pod x 8

Adults of the bean podborer are slim-bodied moths with a Win(}; span of
approxm]aIeIK 25 mm. The forewings are_yellowish-brown with several translucent
spots while the hind wings are mostly devoid of scales except for the brownish fringes.
Moths are active at night but shelter within the plant canopy during the day.

Crops are invaded at the beginning of flowering. The larvae feed on the buds and
flowers and bore into the pods t0 eat the developing seeds. The flowers and pods are
bound together by frass-covered web produced by the larva Frass is frequentl
extruded as a plu% from the hole made by the older larva when it bores into a pod.
The larvae grow to 18 mm long and are yellowish-green with several rows of dark
marks. Mung beans, cowpeas and pasture legume seed crops can be severel
damaged. Navy beans and soybeans are two of the less preferred hosts but occasion
serious outbreaks do occur.



GRAIN LEGUMES

Bean spider mite (Tetranychus ludeni Zacher)

Soybean

looper (Diachrysia orichalcea (Fabricius))

Bean spider mites and eggs x 21

Adults are up to 0.5 mm long and their
spider-like appearance can just be made
out with the naked eye. The mites feed on
the underside of the lesf and damage is
sen as a_mottling in the lesf colour.
Severel?/ affected leaves become yellow
and fdl from the plant. The life cycle is
brief, about 11 days in summer. The
rapid build_up in numbers which occurs
during periods of hot dry weather is
accentuated when broad-spectrum insecti-
cides are used as these destroy predators.

Mites are not a problem in inland navy

and soybean areas but can be a

Eroblem in these crops when grown in the
ockyer Valley.

Soybean looper x 2.5

Soybean loopers are foliage feeders and
are characterized by their Tooping' form
of movement. The caterpillar is green
with light-coloured stripes and grows to
38 mmlong. The adults have a wing
of 35 mm and a shiny golden area on the
forewings. The soybean looper can occur
on both soybean's and navy beans. It
caused mgor losses in soybeans when it
first appeared in Austraia in 1977 but
has been a minor pest since that time.
The plain green larvae of the green looper
aso occur In these crops but rarely cause
economic damage.



GRAIN LEGUMES

Corn earworm (Heliothis armiger (Hubner))

Young corn earworm on navy bean flower x 6 Bean seeds damaged by corn earworm (above);
undamaged seeds (below)

The corn earworm is an important pest of navy beans, soybeans and pigeon peas.
Crops are invaded by adults at the commencement of flowering and the peak of egg
laying usualy coincides with peak flowering. White, spherical eggs are laid on
terminals, buds, petioles, stems and leaves; the larvae feed on leaves, flowers and
developing seeds in the pods. During summer the life cycle takes 5 to 7 weeks. Only
one generation is usually completed in any one bean crop.

Damage to pods and seeds reduces yield. On navy beans good control of corn
earworm is particularly important since high quality is demanded for canning. During
a wet harvest water enters the feeding holes and stains undamaged seed.

The closely related native budworm can infest soybean crops during the early
growth stages. "It feeds on terminals and leaves. The termina damage can cause
excessive branching which results in pod set being lower on the plant and consequent
difficulties in harvesting. Chickpeas are attacked in the green-pod stage during early
spring and spraying may be necessary to prevent loss of crop.



GRAIN LEGUMES

Green vegetable bug (Nezara viridula (Linnaeus))

Adults and nymphs of green vegetable bug on Damaged seed (above); undamaged seed (below)
beans x 2

The green vegetable bug is an important of summer-grown grain legumes.
The femalg o . i %I J o

 females deposit rafts of 20 to 150 eggs on the lower surface of leaves. The nymphs
are initially orange-brown. As they grow they develop black, yellow and red patterns
but green predominates in later instars. The life cycle takes about 5 weeks in summer.
Both' the juvenile and adult stages feed by piercing and sucking the developing bean
seeds. This causes young seeds to abort and partly grown seeds to shrivel.” Fully
expanded seed exhibits a black spot in a depressed “aréa at the puncture point. Bug
feading reduces yield and quality. The loss of quality from bug infestation is
particularly important in navy beans.

Bug populations are very patchy, so thorough crop inspections are important. A
large pro;)ortlon of bugs move to the top of the canopy and 'bask’ in the sunlight
between 7 am. and 9 am. Crop inspections are best done’at that time.



GRAIN LEGUMES

Lucerne crownborers
Thomson)

{Corrhenes

stigmatica (Pascoe),

and Zygrita diva

Podsucking bug (Riptortus serripes (Fabricius))

Adulis  of

two spocles of borer Corrhienss
stigmatica x 3 (atove); Zygrita diva x 3.5 (below]

Lucerne crownborers are the larvae of
small longicorn beetles, characterized by
long antennae. The most commen species
1s Z}’gma diva. The adult is about 14 mm

, coloured grey-brown to light arange

may or may not have black markings.
]t has long, black antennae. The larvae
grow to 13 mm long and are white and
elon%ale with decp constriclions between
the 5. There app o be
only one full generation per year on
soybeans in southern Queensland. The
adults iay eggs into soybean stems from
early saommer to midsummer. The larvae
tuninel within the pithy sections of the
stem, When full-grown they excavate an
overwintering chamber in the stem just
below ground level, As the larva
excavates this chamber it can ‘ring-bark®
the stem from within, causing premature
plant death.

The other prain
normally attacked.

lepumes are not

Adult podsucking bug x 3

Podsucking b are about 16 mm long
with an clongate body and long legs. They
are predominantly brown with 2 yellow-

ish stripe along each side of the body.
The podsucking bugs are very active 'n
the crop, runming and flying  wien
disturbed. While the green vegetable bug
is the main pest of prain legumes, the
podsucking bug can oecasionally oceur in
sufficient numbers to cause economic
damape.



GRAIN LEGUMES
Natural enemies of pests

Caterpillar fungus (Nomuraea rileyi (Farlow))

Green vegetable bug parasite (Trissolcus basalis (Wollaston))

Corn  earworm
fungus x 2.5

Affected larvae become diff and are
anchored to the plant by fungd threads.
Later, they are complétely covered in
white fungus which produces a velvety,
green layer of spores under moist condi-
tions. These spores infect other larvae and
other species of insects by producing
furéqd threads which penetrate their
bodies.

larvae affected by caterpillar

.~ Moist conditions favour the fungus and
it tends to be more effective on crops with
dense leaf cover, such as soybeans. Apart
from corn earworm, high mortality can be
caused under these conditions to army-
worms, cluster caterpillars and loopers in
the crop.

Adult Trissolcus basalis on egg raft of green
vegetable bug x 40

Trissolcus basalis is_an introduced
parasite which has significantly reduced
populations of the green vegetable bug in
coastal areas of Queensland.

The female wasp lays its
of the green vegetable bug and during the
subsequent development “of the parasite
the entire contents of the host eggs are
consumed. The adult parasite bursts out
of the top of the bug egg after a life cycle
of about' 12 days during warm weather.
The short life cycle is of value to the
garaste in_ suppressing green vegetable

ug since it can complefe amost three

enerations in the time taken by its host
0 complete one generation.

into those



LINSEED

Major pests
*Native budworm (Heliothis punctiger Wallengren)

Minor pests
Corn earworm (Heliothis armiger (Hubner))—see COTTON
Cutworms:
Bogong moth (Agrotis infusa (Boisduval))
and other Agrotis spp.—see SUNFLOWER

Natural enemies of pests
Parasites of native budworm:

Heteropelma spp.
Microplitis spp.—see COTTON —wasps
Trichogramma spp.—see COTTON
Carcelia spp.—see COTTON
Chaetophthalmus spp. }—tachinid Nies
Exorista spp.

* Illustrated.



LINSEED

Native budworm (Heliothis punctiger Wallengren)

f

Heads of lnseed o ged by rative bud larvae x 2.5

The native budworm is the important species of Heliothis damaging linseed in
southern ?ueensland but another species, the corn earworm, aso occurs on the crop.
Since the larvae are very similar it is necessary to have the adult moths, which show
clear differences, to be sure of the species involved.

Infestations in linseed begin in September with moths which emerge from
overwintering pupae in the soil. These newly emerged moths are attracted to linseed
crops at the time of flowering and lay their white, ribbed on the flowers and
developing fruit capsules. The newly emerged larvae feed mainly on the flowers and
later on the linseed 'bolls, rarely causing damage to the leaves or stems. During its
development one larva may féeed on severd 'bolls. The larva may be readily
recognized by its habit of partially burrowing into the fruit capsules leaving the hind
part of its body exposed.

Regular inspection of the crop is recommended to detect infestation before
extensive damage has occurred and to time insecticide application so as to obtain
maximum benefit.



LUCERNE

Major pests
Aphids:
*Bluegreen aphid (Acyrthosiphon kondoi Shinji)
*Spotted dfdfa aphid (Therioaphis trifolii (Monell) f. maculata)
*Lucerne leafhopper (Austroasca alfalfae (Evans))
*Lucerne leafroller (Merophyas divulsana (Walker))

Minor pests

Cutworms (Agrotis spp.)—see SUNFLOWER
Pea blue butterfly (Lampides boeticus (Linnaeus))
Lucerne crownborer (Zygrita diva Thomson)—see GRAIN LEGUMES
Lucerne seed web moth (Etiella behrii (Zeller))—see PEANUTS

*Native budworm (Heliothis punctiger Wallengren)—see COTTON aso
Twospotted mite (Tetranychus urticae Koch)—see COTTON

* Vegetable jassid (Austroasca viridigrisea (Paoli))

Whitefringed weevil (Graphognathus leucoloma (Boheman))—see PEANUTS

*Pea aphid (Acyrthosiphon pisum (Harris))

Natural enemies of pests
Disease of aphids:
*Entomophthora fungus
Disease of native budworm:
Nuclear polyhedrosis virus
Parasite of spotted dfdfa aphid:
*Trioxys complanatus Quilis
Predators of aphids:
*Brown lacewing (Micromus tasmaniae Walker)
Common spotted ladybird (Harmonia conformis (Boisduval))
Maculate ladybird (Harmonia octomaculata (Fabricius))
Transverse ladybird (Coccinella repanda Thunberg)
Predator of caterpillars:
Damsel bug (Tropiconahis nigrolineatus (Distant))—see COTTON

* Illustrated



LUCERNE

Bluegreen aphid (Acyrthosiphon kondoi Shinji)

Lucerne leafroller (Merophyas divulsana (Walker))

Bluegreen aphid colony x 5

The aphid varies from green-grey to
reen-blue and the adult is 2 to 3'mm
ong. Infestations are usualy found on the
upper pat of the plant. Highest
populations occur during autumn-winter
and are reduced dramaticaly in spring.

The insects suck SBP from the plants
and the symptoms of damage include
misshapen ~ and  yelowed leaves and
stunting of the plants. Regrowth is sowed
down and continuing infestations even-
tually kill established plants. Seedlings are
kaLf(éd more susceptible and are readily
illed.

Lucerne leafroller damage to terminal leaves

The adult lesfroller is a small, yd-
lowish moth which lays clusters of scale-
like on the upper surface of the
lesf. The larvae are greenish with a black
head. They web androll the leaves a the
tip of the shoot and skeletonize the leaves
from within the roll. After 4 to 5 weeks
the pupa is formed in the leaf roll and
this stage lasts about 1 week in summer.

The insect can_be a severe pest durigg
warm dry conditions when the extend
period bétween cutting alows populations
to build up.



LUCERNE
Spotted alfalfa aphid (Therioaphis trifoli (Monell) f. maculata)

Spotted alfalfa aphid colony on leaf x 13 Veinal chlorosis of leaf caused by spotted alfalfa
aphid

The spotted dfdfa aphid differs from the bluegreen aphid in being yellowish and
having rows of spots across the body. It is normally found on the underside of the
lower "leaves, whereas the bluegreen _thld usually infests the upper part of the plant.
Seedlings of susceptible lucerne varieties are killed rapidly by spotted dfafa aphid
which sucks the sap from the veins and injects a toxin into the plant. The first sgn of
damage is a yellowing or whitening of the lesf veins (veinal chlorosis). Populations can
develop rapidly and as they increase the lower leaves yellow and fal. After a spotted
dfdfa aphid attack, regrowth is retarded. Infestations”thin stands, lower production
and reduce root reserves. Stand life is further shortened by increased susceptibility to
disease and to invasion by weeds. These aphids secrete a stick honeﬁdew_makm al
aspects of harvesting difficult. Many |ucerne varieties are available with a high level of
resistance to the spotted dfdfa aphid. Native predators and an introduced parasitic
wasp play an important part in the biological control of this aphid.



LUCERNE

Lucerne ieafhopper (Austroasca alfalfae (Evans))

Vegetable jassid (Austroasca viridigrisea (Paoli))

Adults of lucerne leafhopper x 9

Adult lucerne leafhoppers are about
3 mm long and have the distinctive habit
of jumping or moving Sideways over the
edge of the leaf when disturbed. Eggs are
inserted into the plant. The life cycle
takes 2 to 3 weeks in summer and the
Peﬂ is generally most prevalent during
he late” summer-autumn period. The
nymphs and adults feed on the sap-
conducting system and also inject a toxin
into the plant. The leaves become yelow
and the plants are stunted. Conditions
which favour lucerne leafhoppers are
poor growing conditions for the crop. Ioré?
intervals befween harvests and spells
hot, dry weather.

Vegetable jassid leaf-stippling damage x 3

The vegetable jassd is similar to the
lucerne leafhopper but is dightly bigger
and_bright green. It aso infests lucerne
earlier in spring-summer. Feeding is by
sucking the leaf cells which die leaving a
white ~ spot. Ad%acent spots  form the

|

stipple pattern characteristic of vegetable
jassid damage. In genera, the "insect
cannot be regardk as economically

important in lucerne since the crop can
tolerate large numbers without loss of
yield. Extremely high populations only
occur during hot, dry weather when the
crop is nearing harvest.



LUCERNE

Native budworm (Heliothis punctiger Wallengren)

Pea aphid (Acyrthosiphon pisum (Harris))

Plant damage with budworm larva feeding on the
tip of the plant x 5

The native budworm generally attacks
lucerne during spring and early “summer.
The larvae feed on the leaf "but rarely
cause serious damage since increasini
opulations are aimost always wiped ou
3{ a nuclear polyhedrosis virus disease.
iseased larvae are «oft and the fragile
skin ruptures easily, releasing the fluid
body contents over the plant.” Outbreaks
of the disease are_common in spring and
are readily recognized by the sticky "body
contents of affected larvae which stick to
one's legs when walking through the crop.

The disease is spread rapidly as larvae
eat parts of the plant contaminated by
diseased individuals. Where the disease is
evident chemical control is not warranted.

Pea aphid x 15

Pea aphid is about the same sze as the
bluegreen aphid and may be green, yellow
or pink. It has long, conspicuous tubes
(cornicles) on the abdomen and the
antennae” have dark bands. The adults
may be winged or wingless and produce
living young™ (nymphs) which are usualy
green.

_Pea aphid causes damage which is
similar to that of the bluegreen aphid. It
differs from that pest in that it is more
numerous in autumn and spring, rather
than in autumn-winter. It adso has a
wider range of alternative host plants than
does bluegreen aphid.



LUCERNE
Natural enemies of pests

Predators of aphids:

Brown lacewing (Micromus tasmaniae Walker)
Transverse ladybird (Coccinella repanda Thunberg)

Brown lacewing adult and larva feeding on aphid
colony x 6.5

The brown |m€Win? is an_important
aphid predator, but only one of a number
in lucerne. During its development, which
lasts about 1 week, the larva eats about
100 aphids, while the adult eats about
three times that number in 10 days. The
larvae feed by sucking the body Contents
of the aphidthrough™ large, curved jaws
and the adults chew their prey.

The brown lacewing breeds at relatively
low temperatures and can be found
breeding * readily in  winter. Pesk
populations normally occur in spring.

Adults and larva of transverse ladybird feeding on
aphids x 6

Both the transverse ladybird and the
maculate ladybird arc important predators
of the bluégrcen and  spotted dfdfa
aphids. Transverse ladybird adults lay
batches of bright yellow, spindle-shaped
eggs near colonies of aphids. Both the
larvae and the adults fead voraciously on
these pests. When aphids are scarce in

y Iocalh|ty, the (}adyblrds Isurvf;ve by
eating other pr or“example the
and gsmall Igrgyae of bud\%orms ea?qgc?
pollen, or they fly off in search of other
o dcolonlas.beThe adulted tr%nys/erﬁe

ird can recogniz the
V-sh black mark g.r;ogeach wing cover,
while' the mature larvae have a yellow
patch on each side just behind the head.

When the natura enemies do not
control  aphid numbers, insecticides
should be used which do least damage to
the ladybird populations.



LUCERNE

Natural enemies of pests

Parasite of spotted alfalfa aphid: Trioxys complanatus Quilis

Disease of aphids: Entomophthora Fungus

Parasitized mummy of spotted alfalfa aphid and
adult Trioxys complanatus x 10

_ This introduced wasp parasite is estab-
ished in al areas of Queensland where
the spotted dfdfa aphid is present and
Ioccurs even when host populations are
ow.

The adult wasp inserts an egg into the
aphid and the parasite larva feeds on the
body contents until they are consumed
entirely. Pupation occurs in the expanded
skin of the aphid (the mummy) and the
adult wasp emerges by bursting this skin.
The life cycle takes about 12 days.

Because of the value of this parasite in
suppressing afhld populations care should
be taken not to use insecticides which
would seriously affect its numbers.

Bluegreen aphids affected by Entomophthora
fungus x 5

Infected aphids become swollen and
discoloured and normally adhere to the
underside of the leaves. They may be
covered later with a velvety layer of
fungd spores which are shot out and stick
to other insects within range. The spores
germinate and produce fungd threads
which penetrate the body of the insect
and thus repeat the cycle of infection.

Moist_ conditions resulting from rain
dew or irrigation, coupled with prolon%ed
overcast cloud, favour the spread of the
disease. Under these conditions heavy
aphid pogulatlons can be reduced in as
little as 2 weeks. The disease appears to
be a mgor factor in the seasona
disappearance of bluegreen aphids in

spring.



MAIZE

Major pests
Australian plague locust (Chortoicetes termini/era (Walker))—see SORGHUM
*Corn earworm (Heliothis armiger (Hubner))
*Dayfeeding armyworm (Spodoptera exempta (Walker))

Minor pests
*Black field earwig (Nala lividipes (Dufour))
Common armyworm {Pseudaletia convecta (Walker))—see CEREAL CROPS
Corn aphid {Rhopalosiphum maidis (Fitch))
Cutworms (Agrotis spp.)—see SUNFLOWER
False wireworms—see CEREAL CROPS
Gonocephalum spp.
Pterohelaeus spp.
*Maize leafhopper (Cicadulina bimaculata (Evans))
Migratory locust (Locusta migratoria (Linnaeus))—see SORGHUM
Spur-throated locust (Austracris guttulosa (Walker))—see SORGHUM
*Yellow peach moth (Dichocrocis punctiferalis (Gucnce))

Natural enemies of pests
Diseases of army worms:
Entomophthora fungus—see LUCERNE
*Nuclear polyhedrosis virus
Parasites:
Of common armyworm—see CEREAL CROPS
Of Australian plague locust:
Locust egg parasite (Scelio spp.)
Of corn earworm—see COTTON

"Illustrated



MAIZE

Corn earworm (Heliothis armiger (Hiibner))

Mature corn earworm inside damaged maize cob x 2.5

. Egg-laying moths are attracted to the crop at the time of flowering and the eggs are
laid mostly on the freshly-emerged silks of the cob. The eggs hatch in 3 to 4 days and
the larvae move up the drying sk, through the throat and feed on the devéloping
grains in the tip of the cob. Feeding iS usualy restricted to this tip area but
occasionally larvae will move further down the cob before making their way out
through thé husk. Fully-grown larvae pupate in small cells about 3 cm below ground.

In general, chemical control measures are not required in maize but for sweet corn
an aa(tgnsve control programme is necessary in order to meet strict marketing
standards.



MAIZE

Dayfeeding armyworm (Spodoptera exempta (Walker))

Mature larva of dayfeeding armyworm killed by
armyworm causing damage x 1 nuclear polyhedrosis virus x 3

The dayfeeding armyworm is important at times in north Queensland where it
occurs between late December and March. Outbreaks follow good rains after a drought
period and appear to be worse when the rains are late.

Eggs are laid by the night-flying moth in clusters of a few to about 400 eggs. The
clusters are covered with the fawn-coloured hairs of the abdomen of the female and are
found normally on the leaves of the young plants. Eggs hatch in about 3 days and the
dark, striped larvae take about 3 weéeks To mature. ‘Damage to crops such as maize,
sorghum ‘and sugar-cane may not be noticed until the larvae are amost full-grown.
Many grass species are attacked but couch seems to be especially favoured.

~ The larvae are subject to fungd and virus diseases. These normally become
widespread only when [arge populations of larvae occur and th% act too late to
revent serious damge b%/ the pest. Larvae affected by nuclear polyhedrosis virus can
readily recognized. They hang in an inverted V “from the plant and the skin is
fragile and ruptures readily to release the body contents which have liquefied as a
result of the disease.

Spraying is necessary on crops during outbreaks and effective control depends on
early detection and prompt treatment.



MAIZE

Black field earwig (A/a/a lividipes (Dufour))

Black field earwig adult (left); nymphs (right) x 4.5 Black field earwig damage to maize seedlings

Earwigs are readily recognized by the pair of tough pincers at the end of the
abdomen. Nymphs resemble adults but are wingless.

The pest lives in the soil and moves around in the quer few centimetres loosened
gy cultivation. The life cycle from egg to adult takes al summer. Numbers decrease
r=Jr|n9|W|nter and surviving females lay their eggs in spring in batches of about 30 in
the soil.

Black field ea’wig is a pest mainly in areas having heavy, black soils. It usualy
feeds on deca%/mg stubble but also eats newly sown and germinating seed and the roofs
of crops. Control” measures are indicated if the insect is seen in numbers a the time the
land is being prepared for planting.



MAIZE

Maize leafhopper {Cicadulina bimaculata (Evans))

Leafhoppers on maize x 7 Wallaby ear of maize caused by maize leafhopper

Maize leafhoopers are smal (3 mm), pale-coloured, active insects. They are
common on maize, particularly in coastal districts, during late summer, When maize is
not available they feed and multiply on various grasses. E%)s are lad into the host
Elant tissues and the young nymphs resemble” the adults but have no wings.

eafhoppers feed by sucking sap.

In coastal areas heavy infestations (more than 15 insects per plant) produce
wallaby ear symptoms in susceptible maize hybrids. Affected plants can be recognized
by their dark green colour and the prominent” thickening of the veins on the underside
of the leaves. "The severity of the disease in any one cultivar is proportional to the
|eafhopper pogulatlon. It is not known whether the damage is caused by toxic sdiva
injected into the plant by the pest or whether a virus is involved. Sweet ‘corn varieties
are fairly tolerant to wallaby ear disease.



MAIZE

Yellow peach moth (Dichocrocis punctiferalis (Guenee))

o P B . -

Damaged maize cob with larva of yellow peach
moth inside x 2.5

Maize stem damaged by yellow peach moth larva
x 0.8

radic infestations of yellow peach moth are more common in crops grown in
central Queensland than elsewhere in the State The most serious damage is
destruction of grain in the ears, but the larvae aso mine the stems. Characteristically,
the larvae leave feeding tracks marked by webbing and excreta. As many as 30 larvae
may occur in asingle ear.

. Althou% maize is a favoured host, severe damage can occur in sorghum, cotton,
citrus, peach, custard apple, papaw and mango.

~The very small eggs are laid on the host plant and the newly emerged larvae eat
their way info the plant_ tissue. They become full-grown in about 3 weeks in summer,
and are then greyish-white often distinctly tinged with pink. The head and four rows of
spots down the length of the body are dark brown.

Infested maize crops should be ploughed under as soon as possible after harvest.
Normally, chemica control is not necessary.



ONIONS
Major pest
*Onion thrips (Thrips {abaci Lindeman)

"lllustrated



ONIONS

Onion thrips {Thrips tabaci Lindeman)

' F PR T B
Onion thrips damage Onion thrips adults and nymphs x 10

. Thrips are most abundant in onion crops during a hot, dry spring following a
mild, dry winter. The insect multiplies within the crop and both adults and nymphs
feed on the leaves by rasping the surface tissues and sucking the exuded juices. The
consequent white flecking is characteristic_of onion thrips attack and indicates the
insect is present. Populations greater than 50 thrips per plant may reduce the size of
the bulb. Early-planted crops are usually harvested before damaging populations of the
pest deéelop. t may be necessary to control infestations on later crops with
Insecticides.



PASTURES AND PASTURE SEED CROPS

Major pests
Bean fly {Ophiomyia phaseoli (Tryon))—see GRAIN LEGUMES
Bean podborer {Maruca testulalis (Geyer))—see GRAIN LEGUMES
*Buffd grass seed caterpillar {Mampava rhodoneura (Turner))
*Funnel ant {Aphaenogaster pythia Forel)
Locusts:
Australian plague locust {Chortoicetes terminifera (Walker)) ]
Migratory locust {Locusta migratoria (Linnaeus)) —see SORGHUM
Spur-throated locust {Austracris guttulosa (Walker)) ]
*Pasture webworms
Flatheaded pasture webworm {Oncopera mitocera (Turner))
Roundheaded pasture webworm {Oncopera brachyphylla Turner)
*Seedharvesting ants
Pheidole ampla Forel
Pheidole anthracina Forel
*Sod webworm {Herpetogramma licarsisalis (Walker))

Minor pests
* Amnemus weevils
Amnemus superciliaris (Pascoe)
Amnemus quadrituberculatus (Boheman)
Armyworms:
Dayfeeding armyworm {Spodoptera exempta (Walker)—see MAIZE
*Lawn armyworm {Spodoptera mauritia (Boisduval))
Blue oat mite {Penthaleus major Duges)—see CEREAL CROPS
Cluster caterpillar {Spodoptera litura (Fabricius))—see TOBACCO
Corn earworm {Heliothis armiger (Hubner))—see COTTON
Crabgrass lesf beetle {Lema rufotincta Clark)
Cutworms {Agrotis spp.}—see SUNFLOWER
Pangola grass aphid {Schizaphis hypersiphonata A. N. Basu)
*Pasture whitegrubs (eg. Rhopaea spp.)
*Rough brown weevil {Baryopadus corrugatus Pascoe)
Strawberry spider mite (Tetranychus lambi Pritchard and Baker)
Yellow-winged locust {Gastrimargus musicus (Fabricius))

Natural enemies of pests
Parasites:
Locust egg parasites {Scelio spp.)
*Orchid dupe {Lissopimpla excelsa (Costa))

*Illustrated



PASTURES AND PASTURE SEED CROPS

Buffel grass seed caterpillar (Mampava rhodoneura (Turner))

Funnel ant {Aphaenogaster pythia Forel)

Buffel grass seed caterpillar x 1

This caterpillar was first noted as a pest

buffe grass seed in 1980. Biloela buffel
rass is preferred, but other varieties can
e attacked and infestations have aso
been recorded on Setaria anceps. The
insect occurs widely throughout central
Queendand.

The moth is white and lays very' small,
white eg$ in the developi q% seed "head up
to the flowering stage. e lava may
reach 18 mm in length when mature and
feeds on the developing seeds. Damage on

reen heads shows as a white, spira
unnel; mature heads may be completely
webbed up. One larva“is sufficient to
destro%/ethe head, although more than one
may found in some cases. The larva
Pupates in the densdly webbed head
orming conspicuous silken cocoons. The
compléete life cycle takes 4 to 6 weeks.

Funnel ant nests

Soil-inhabiting funnel ants occur in
many parts of Queensand and can be
prartlcularly troublesome on the Atherton

ableland. They are a problem in
declining pastures on land once under
rainforests. The effect of the ants is
largely mechanical in that soil is removed
from ~around the grass roots, thereby
creating an artificid drought situation.
Closely-cropped  grass  aress ome
co;/ered with soil ‘mounds made by the
ants.



PASTURES AND PASTURE SEED CROPS

Pasture webworms (Oncopera mitocera (Turner), and Oncopera brachyphylla

Turner)

Seedharvesting ants (Pheidole ampla Forel, and Pheidole anthracina Forel)

Entrances to ground burrows of pasture
webworms

are lad the moths in pastures
a dusk from February to May. The

larvae live below ground in web-lined
vertical burrows and come to the surface
a night to feed on any vegetable matter
near the burrow. Any species of pasture
grass is readily eaten. The life cycle is
such that at ‘the beginning of the dry
season (August) the larvae have reached a
sze where they cause serious damage.
Larval size (maximum Ien?th 65 mm) and
damage increase  unti November-
December. The larvae pgg)ate in the soil
a a depth of 100 to mm  between
November and March. One hundred
webworms per square metre is a common
infestation level. This has the same effect
as one cow per hectare in reducing dry
season pasture production by more” than
800 k%ePer hectare. A single insecticide
SEray ore mid-September will control
the pest until the next dry season.

i T

Entrance to nest of seedharvesting ants

Several species of smal ants harvest
grass and legume seeds for food. The ants
make nests in the ground and the
entrances to these are ringed by heaps of
discarded seeds. SeedS sown onto
undisturbed  soil  surfaces, ialy
folIowmgP burning, are vulnerable fo
attack. Plant stands of annual grasses
especialy can be severely reduced.



PASTURES AND PASTURE SEED CROPS

Pasture whitegrubs (e.g. Rhopaea sp.)

Sod webworm (Herpetogramma licarsisalis (Walker))

Upturned grass tussock—the roots have been
eaten by pasture whitegrubs x 0.5

Adults emerge from the soil durin
summer, usually after rain. are lai
in cels in the soil and larvae hatch 2 to 3
weeks later. These pass through three
stages which together last between 9 and
18" months, dependi n% on the species of
whitegrub involved. Larvae are usudly
found just under the soil surface feeding
on plant roots, especially grasses. The
plants are gradually weskened and the
reduced ability to regenerate roots finaly
results in death. In” the find stage of
damage the grass tussocks are virtualy
sitting on thé soil surface and may be
pull out by stock gﬁazm? in” the
ggsdock or by ‘hirds searching for insects.

/ere damage results in bare areas on
which weeds can establish.

Sod webworm larvae x 4

The larvae fead a night, at first causin
browning, then stunting and dylgf? .
Usually “only limited areas are” affected
and damage Is most severe in late summer
and autumn. The larvae can be found
during the day between the roots of
damaged plants, their presence lg:rg
further indicated by the lage f
ellets at_the base of the webbed leaves.
arvae will congregate beneath a wet beg
left out overnight. The pupa is formed in
a cocoon covered with soil particles. The
moth is light gzrglsh—bruwn with a win
span of about 2.5 cm. Large numbers o
these moths come to light a night.



PASTURES AND PASTURE SEED CROPS

Amnemus  weevils
quadrituberculatus

(Amnemus
(Boheman))

superciliaris

(Pascoe), and Amnemus

Rough brown weevil (Baryopadus corrugatus Pascoe)

Desmodium roots damaged by larvae of Amnemus
weevils x 1

Damage is caused by the larvae which
feed on the tap roots of Desmodium spp.
and other tropical legumes such as
Glycine spp. from April until they pupate
in” early &ptember. The adults emerge
during “September and feed on the plant
foliage until March of the following year.

are laid in hollow stems of the
host or of grasses in the pasture. Chemica
spraying is not considered necessary in
mixed “pastures and maintenance of
favourable growing conditions enables the
pasture to compensate for loss of plants
through damage. Spraying of large
populations of adults on” seed stands of
desmodium during summer may be
warranted.

Rough brown weevil larva and root damage x 3

Rough brown weevil causes damage to
legumes, especially desmodium, bein
grown for seed on the Atherton Tablelan
in north Queensland. Host plants include
greenleaf and  silverleaf ~ desmodiums,
Siratro, cowpea, french bean, peanut,

hasey bean, Lablab purpureus and

acrutyloma axillare. Complete loss of
mature” stands of these species may result
from larval root feeding. Loss of roots
results in reduction in plant growth,
wilting, leaf yellowing and shedding, an
death.” The adults, which are unable to
fly, al emerge from the soil after the first
storm rains in spring. If the number of
adults causes concern, spraying should be
carried out promptly to prevent the
development of a subsequent generation
of the damaging larval stage in the soil.



PASTURES AND PASTURE SEED CROPS

Lawn armyworm {Spodoptera mauritia (Boisduval))

Lawn armyworm (above): and its parasite, the Lawn armyworm damage to Kikuyu grass
orchid dupe (below) x 2

Lawn armyworm outbresks occur occasionally in fertilized pastures during the
summer and can be severe locally. Clusters of eggs Covered with favn hairs are laid on
the leaves by the nlght-ﬂyln% moths. The man damage is caused by the maturin
larvae which” hide by day a the base of plants or in the soil under cow pads and f
on the grasses at night.” Larvae can be recognized by the triangular black patch on
either side of the back of each body segment. When mature, the [arvae are about 4 cm
long. The presence of lavn armyworm is indicated by defoliated patches appearing in
an otherwise healthy pasture.

Another sgn of lawvn armyworm infestation is the conspicuously-coloured
parasite, the orchid dupe. This can be seen flying low over infested pastures and Iagring
Its eggs through its long ovipositor into the young lawn armyworms in the soil. The
resulting parasite larva feeds inside the caterpillar host but does not cause death until
after the host has pupated.



PEANUTS

Major pests
*Lucerne seed web moth (Etiella behrii (Zeller))
*Whitefringed weevil {Graphognathus leucoloma (Boheman))
*Whitegrubs (Heteronyx spp.)

Minor pests

Budworms:

Corn earworm {Heliothis armiger (Hiibner))—see COTTON
*Native budworm (Heliothis punctiger Wallengren)
Green vegetable bug {Nezara viridula (Linnaeus))—see GRAIN LEGUMES
Jassids (Austroasca spp.)—see LUCERNF.
*Peanut mite (Paraplonobia sp.)
Pineapple mealybug { Dysmicoccus brevipes (Cockerel 1)

Natural enemies of pests
Nuclear polyhedrosis virus of budworms—see COTTON
Parasites and predators of budworms—see COTTON

«Illustrated



PEANUTS

Lucerne seed web moth {Etiella behrii (Zeller))

Whitegrubs {Heteronyx spp.)

Lucerne seed web moth larva x 7

Lucerne seed web moth has a wide host
ran(f;e_ of native and cultivated legumes
and is a pest_ of peanuts, mainly during
dry seasons, in areas of light soil. The

are laid on the plant and the larvae
subsequently tunnel in the soil and enter
the developing, pods during the latter part
of the growing season. Considerable
damage may be caused dlrecttljy b¥ the
larvae chewing the seed and indirectly by
dlowing the entry of fungi such as
Aspergillus flavus™ into the pod and
consequent contamination  of the  seed.
This damage is not obvious until the
plants are pulled at harvest.

Whitegrubs and damaged shells

Whitegrubs are the soil-dwelling larvee
of scarab beetles. The adults emerge from
the soil after early summer rain to Teed on
vegetation and then return to the soil to
lay eggs. The young larvae feed on soil
humus and plant roots. Older larvee
attack shells and kernels of peanuts,
reducing both yied and quality. Ea1?/
planted” crops tend to be more heavily
infested than later ones.



PEANUTS

Whitefringed weevil (Graphognathus leucoloma (Boheman))

Whitefringed weevil larvae and their damage x 2

Adult whitefringed weevil x 5

_ This introduced weevil is present t_hrouglhout the State. It has a wide host range
which includes lucerne, peanuts, various legumes, maize, wild grasses, tobacco,
vegetables and ornamentals.

. The most important damage is caused by the white, legless, soil—dwellglig larvae
which chew into the taproot causing the plant to die or t0 be severely reduced in
vigour. Infestations in a crop are usualy patchy.

Adults, which are al females, emerge from the soil after the first heavy rains in
December or January. They lay their eggs in small batches usualy attached to plant
stems, dead leaves or stones a ‘the point of contact with the soil. femae can lay
up to 1500 during its life of 2 to 3 months. The ggs hatch after 10 to 14 days and
the larvae make their way into the soil where they feed on plant roots through autumn,
winter and spring.

_ The adults are unable to fly. They feed on foliage but this damage is not
important.



PEANUTS

Native budworm {Heliothis punctiger Wallengren)

Peanut mite (Paraplonobia sp.)

Native budworm larva x 2

The native budworm is frequently
present in peanut crops, particularly
during the first haf of the crop's growth.
The Tlavae mainly attack the leaves,
athough they can aso fead on the
growing points. The caterpillars are
predominantly green, but can' vary from
green to brown. Plants can survive
considerable defoliation before yield losses
occur. On well-grown plants 12 to 15
larvae per metre of row are required to
cause yield reduction.

i .
Tl
Peanut mite damage

Economic losses from peanut mites are
mainly associated with young crops
during periods of dry weather.

The mites are characterized by their
dark green to black, ova bodies, light
amber legs and their habit of fdlg&g to the
ground when the plant is disturbed.

Pest activity is usualy first apparent as
Penerd_yeilowmg and” silvering of the
eaves in patches of the crop. As the
damage becomes more severe the lower
leaves are shed and plants are killed.

Populations of the mites decline rapidly
following rain.



POTATOES

Major pests
Aphids:
*Green peach aphid (Myzus persicae (Sulzer))
*Potato moth {Phthorimaea operculella (Z€ler))

Minor pests
Crickets:
Black field cricket (Teleogryllus commodus (Walker))—see SUNFLOWER
*Mole crickets (Gryllotalpa spp.)

Cutworms (Agrotis spp.)—see SUNFLOWER

Rice root aphid (Rhopalosiphum rujiabdominalis (Sasaki))

Tomato aphid {Macrosiphum euphorbiae (Thomas))
*Twentysixspotted ladybird {Henosepiiachna sparsa vigint isexpunciata (Boisduval))
Vegetable jassid (Austroasca viridigrisea (Paoli))—see LUCERNE

Whiteflies (Bemisia spp.)

Whitefringed weevil (Graphognathus leucoloma (Boheman))—see PEANUTS
Whitegrubs (eg. Heteronyx spp.)—see PEANUTS

Natural enemies of pests
Disease of green peach aphid (Entomophthora fungus)—see LUCERNE
Parasites of green peach aphid:
Aphidiuscolemani Viereck ] -- wasps
Diaeretiella rapae (MTntosh) ]
Parasites of potato moth:

Apanteles subandinus Blanchard ]
*Copidosoma desantisi Annecke and Mynhardt  ]—wasps
*Orgilus lepidus Muesebeck ]

Predator of green peach aphid:
*Brown smudge bug (Deraeocoris signatus (Distant))

*Ilustrated



POTATOES

Green peach aphid {Myzus persicae (Sulzer))

Predator of green peach aphid: Brown smudge bug (Deraeocoris signatus
(Distant))

Potato leaf infested with green peach aphids x 7

The green h aphid is a small, pale
green, Whitisﬁ or _g?nkiéﬁ insect which
sometimes occurs in very large colonies
on the undersides of the”lower leaves of
Rlotatoes during autumn and winter.
umerous parasites  and redators
normally build up with the aphids and
enerally cause rapid population decline.
hen "populations become very large
most of the aphids produce wings and fTy
away. Fungal diseases may aso break out
in the aphid colonies, particularly under
wet conditions. The aphids suck (
the potato plants and very high
populations may cause premature plant
death. However, the aphid is most
important as a carrier of potato lesf roll
virus. Plants afected by this virus show
leaf-rolling symptoms ‘and if the virus
occurs in"the crop in the early stages of
rowth yield losses are considerable.
anting certified seed is the best method
of overcoming some of the virus problem.

Adult brown smudge bug with prey x 10

Although the green peach aphid on
potatoes 1s attacked by many predators,
probably the most important in south-east

ueendand is the brown smudge bug.

he bugs, which are usualy found

breeding 'in association with large aphid
populations in autumn, require small
amounts of plant sap for proper develop-
ment. However, they have no harmful
efect on the plant. In addition to
potatoes, these predators are commonly
seen in many other crops and on weeds.

Eggs are laid into the plant tissue and
the small wingless nymphs which emerge
are bright red. Older "nymphs are brown.



POTATOES

Potato moth (Phthorimaea operculella (Zeller))

Leaves mined by potato moth larvae Potato tuber damaged by potato moth larvae

The minute eggs are laid most commonly on the soil at the base of plants. Larvae
upon emerg?lng from the eggs, tunnel directly”into the plant tissue. Tunnelling between
upper and Tower leaf surfaces can soon be detected in the form of blotch mines which
later become brittle, discoloured patches of dead tissue. Most serious damage occurs
when larvae gain access to tubers, due to their being inadequately hilled or to the soil
cracking. When full-grown, after about 2 weeks under warm conditions, the larvae
pupate,” generally under lumps of soil. The inconspicuous moths are greyish-brown
with a wingspan of about 2 cm.

The tuber moth is a pest mainly of the spring and early autumn crops, particularly
where the crop is sited near a recent potato crop. Careful hilling and attention to
irrigation to prevent soil cracking are most effective cultural practices in minimizing
tuber damage.



POTATOES

Mole crickets {Gryllotalpa spp.)

Twentysixspotted ladybird

(Boisduval))

Mole cricket x 2.5

Mole crickets are generaly minor pests
which feed on a” vaiety of plants.
However, they do occasionally = cause
extensive damage to potatoes by burrow-
ing through the tubers leaving large round
holes. Tubers left in the” ground for
extended periods are most  prone to
damage.

The adults are big insects, with the
front legs broadened and flattened for
digging. “The insect appears to be most
common in wet soil along creek banks or
in low-lying areas.

(Henosepilachna

sparsa vigintisexpunctata

Twentysixspotted ladybird adult and larva x 7

This is one of the few ladybirds which
feed on plants. Elongate-oval, yellowish
%ﬁs are lad in clusters on thé follae

e larva eats narrow strips out of the
underside of the lesf, but leaves a thin
layer of the upper surface intact
gfrfcgucmg a very characteristic window

The is uncommon in potato crops
sprayed for insect control but is quite
common on volunteer plants and in
backyard gardens.



POTATOES
Natural enemies of pests

Parasites of potato moth:

Wasps (Copidosoma desantisi Annecke and Mynhardt, and Orgilus
lepidus Muesebeck)

Copidosoma desantisi cocoons visible through skin Orgilus lepidus pupa and wasp x 8
8

of parasitized potato moth larvae x

Considerable biological control of the potato moth in %ueens!and is exercised by a
few species of small parasitic wasps introduced from South America. These parasites
are specific to potato moth and attack no other insect in Australia Copidosoma
desantisi_lays its eggs in the eggs of the host while Orgilus lepidus lays in the host
larvae. Regardless of the stage chosen for laying the parasite larvae develop within
the host larva and ultimately kill it. By this time the parasite larvae are full-grown.
After a short period in the pupal stage, the wasps emerge to complete the life cycle.

While the parasites do not prevent damage by the potato moth larvee they do
restlce the numbers of moths which would build up in a crop and carry over to the
next one.






PUMPKINS

Major pests
*Plain pumpkin beetle (Aulacophora ahdominalis (Fabricius))
*Pumpkin beetle {Aulacophora hilaris (Boisduval))
*Twentyeightspotted ladybird (Henosepilachna vigintioctopunctaia (Fabricius))

*Illustrated



PUMPKINS

Pumpkin beetles (Aulacophora abdominalis (Fabricius),

hilaris (Boisduval))

and Aulacophora

Twentyeightspotted ladybird (Henosepilachna vigintioctopunctata

(Fabricius))

Pumpkin beetles x 4

The life histories and habits of these

two insects are similar. are laid
singly or in small qgou s on dead |eaves
or on clods under the food plant. Young

larvae feed on the roots which become
discoloured and misshapen and they may
aso penetrate fruit in contact with the
ground.

feeﬁadult Tbheetles clus(tgr Ito ethgr when
ing. They are particularly damagin
to the seedlings, flowers and small frﬁ?t o?
cucurbit crops. Spring plantings are often
attacked shortly * after  germination and
seedlings can be destroyed by a relatively
smal number of beetles on each plant.
Damage is less severe dfter the plants
have formed runners but even then the
ETOWIh can be checked by the beetles.
Sg?dlng on flowers can interfere with fruit
ing.

Twentyeightspotted ladybird (all stages) and its
leaf damage x 4

The adult is an_oval-shaped, duggish
beetle which lays its eggs on the lower
surface of leaves or on the young fruit,
Larvee feed mainly on the underside of
the leaves where they eat the green tissue
and leave the veins linked together.
Full-grown larvae pupate on the plant or
in adjacent trash. Seedling damage is
seldom as severe as with pumpkin beetles
but severe defoliation of older plants can
occur a times. This reduces yield and
exposes the maturing fruit to the sun and
thus induces scald. Migrations from weed
hosts are often responsible for outbreaks
in crops.



RICE

Major pests
*Brown planlhopper {Nilaparvata lugens (Stal))
*White rice stemborer (Tryporyza innotata (Walker))

Minor pests
*Brown rice stink bug (Eysarcoris sp.)
Common armyworm {Pseudaletia convecia (Walker))—see CEREAL CROPS
* Paddy bug (Leptocorisa acuta (Thunberg))

Natural enemies of pests
Parasite of white rice stemborer:
Telenomus rowani (Gahan)

*|llustrated



RICE

Brown planthopper (Nilaparvatalugens (Stal))

s

Rice paddock showing burn damage due to brown
planthopper

The brown planthopper has caused severe damage in the Burdekin river area on a
number of occasions and has also been recorded from rice in the Mareeba district.

~ Moist, humid, cam conditions are favourable to migrations of the winged form
into crops. While the crop is immature the wingless form predominates. | are laid
in the lesf tissue. Adults and nymphs feed by sucking the sap. In heavily-infested areas
damage causes the lower leaves to turn yellow and plants may wither completely.
Patches of hopper burn occur irregularly throughout the crop.

Cultural and biological control methods are not effective. Where symptoms of
burn appear chemica control is the only method possible.

Brown planthoppers at base of stems x 4



RICE

White rice stemborer {Tryporyza innotata (Walker))

Larvae of white rice stemborer in split stems x 2 Paddy rice showing white heads

The white rice stemborer is a maor pest of rice in the Mareeba district but has not
so far been recorded from the Burdekin area

Moths emer?e from stubble about 2 weeks after storm rains or pre-plant flooding.
masses are laid on the leaves and the young larvee descend to water level where
they enter the stem and feed inside. One larva can damage as many as 6 plants before
reaching the pupal stage. Damage before panicle initiation results’in the death of the
heart of the plant and ‘subsequent tillering. Later damage causes loss of the seed head,
recognized as white heads, and the plant at this stage is unable to recover by tillering.
Mature larvae hibernate in the stubble during the dry winter.



RICE

Brown rice stink bug {Eysarcoris sp.)

Paddy bug (Leptocorisa acuta (Thunberg))

Brown rice stink bugs x 3

~The brown rice stink bug normally
lives on grasses and migrates into rice
paddocks a the time of Tlowering. Both
adults and nymphs feed upon the rice
g['ans a the'milk stage with the result
hat grains do not fill or are only partialy
filled. The brown bug emits a strong oily
smel when disturbed and may impart an
"off* flavour to the rice if present in large
numbers.

Paddy bug on rice x 3

The adult insect is long and dender,
about 14 to 17 mm long and 3 to 4.5 mm
wide. On sunny days the insects hide at
the basal parts’of the plant. The females
fly from adjoining grassy areas into rice
fields at the time of Tlowering and lay 200
to 300 along the midrib on the aL‘ﬂ:er
surface of the leaf blade. Both the adults,
and the nymphs which develop from the
eggs, suck the sap of the dev oplngvnce

, thereby reducing yield. arm
weather, freguent drizzle and overcast
skies during flowering of the crop favour
population bwldqu. Infested fields can
often be detected from a distance as they
emit a typical rice bug odour.



SAFFLOWER
Major pests

*Grey cluster bug (Vyviny clevelandensis Evans)
*Ruthcrglen bug (Yisius vinitor Bergroth)

Minor peats
Culwarms {4 grotis spp.J—see SUNFLOWER
Native budworm {Hefiorhis punctiger Wallengreny—sve COTTON
Southern false wireworm {Gonocephatum macleayi (Blackburn))
—see CEREAL CROPS
Spur-throated locust {Austraeriy guttulosa (Walkerll—see SORGHUM
*Thistle aphid (Capitophorus efaeagar {del Guerciol)

Natural enemies of pests
Prodators of Mywvins spp.
Flower spiders:
Digea spp.
Runcinia slompgata (L. Koch)
Predators of thistle aphid:
Transverse ladvbind (Caccinella repands Thunbergl—sce ILUCERNE
Predators of bups. calcrpiliars and moths—see SUNFLOWER

} —see COTTON



SAFFLOWER

Grey cluster bug {Nysius clevelandensis Evans)

Rutherglen bug {Nysius vinitor Bergroth)

Thistle aphid (Capitophorus elaeagni (del Guercio))

Rutherglen bugs on safflower head >

Adult insects fly into the crog from
sowthistle and other weed hosts. The eggs
are small, white and banana-shaped and
are laid in the seed heads. Immature bugs

are pink and globular and they and adults
feed on terminals, buds and developin
seeds. Small buds may be killed and saeg

quality affected. Continuous reinfestation
of a crop from adjacent weedy aress is
possble ‘and a number of ‘insecticide
treatments may be required to maintain
control and prévent excessive damage.

Thistle aphid colony x 6

These aphids are green to
colonies may be found f |n|g on
terminals or” the underside of [eaves.
Hes infestations on a crop suffenng
moisure sress can  dfect yidd an
treatment with an aphicide” may be
required. However, predators su as
Igyblrds hover fly larvae and wasp
parasites generally exert sufficient natural
control so that insecticide applications are
rarely warranted.

ey and



SORGHUM

Major pests
*Corn earworm (Aelforiis armiger (Hilbner))
Dayfeeding armyworm { Spodopiera exempla (Walker)b—see MAIZE
Locusts:
*Australian plague locust tChoriricetes terminifera (Walkerl)
*Migratory locust {Locusie migratoria |Linnacus))
*Spur-throated locust (Ausfraeris gurndosa {(Walkerl)
*Sorghumhead caterpillar (Criptobiabes adocera Turner)
*Sorghumhead caterpillar (Cryproblabes adoeeta Turner)

Minor pests
Black field earwig (Nalu fividipes { Dufour)}—sce MAIZE
Corn aphid (Rhapalosiphum maidis (Fitch))
Cutworms {Agrois spp.—sce SUNFLOWER
False wireworms—see CEREAL CROPS
Goaocephalim spp. } —cee CEREAL
Prerchelaeus spp.
Green vegetable bug (Nezara viridula (Linnacus)—see GRAIN LEGUMES
Morthern armyworm {Psendaletia seporate (Walker))
Seedharvesting ants—see PASTURES
Pheidole ampla Forel
Pheidofe antbracing Forel
Wireworms {Elateridae}
*Yellow peach mah (Dichocrocts punctiferaliy (Guendel)
Yellow-winged locust {Gasirimargus #usicus (Fabricius)

Natural enemies of pasts
Discascs of armyworms—sec MAIZE
*Diseases of corn carworm:
*Caterpillar fungus (Momuraea rifeyi (Farlow))
*Nuclear polyhedrosis virus—sez MAIZE
Parasites:
Of comn earmorm—see COTTON
Of locust egps: Scelio spp.

*Of sorghum midge: Eupeltius spp. —wasps



SORGHUM

Corn earworm (Heliothis armiger (Hubner))

Close-up of sorghum head with mature corn Large corn earworm larva affected with nuclear
earworm larvae x 1 polyhedrosis virus on sorghum head x 3




SORGHUM

Corn earworm (Heliothis armiger (Hubner))

~ Corn earworm appears regularly as a mgjor pest of sorghum. Feeding by the larvae
in the throat_of the developing plant results in the leaves becoming ragged but does not
afect yield. The maor infestations occur between flowering and grain” hardening, and
economic damage is done by the larvae feeding on the developing grain at this time.
E%g laying commonly coincides with flowering, the being placed on the florets.
The young larvae feed on the milk grains and the older larvae on the firmer .
However, Tarvae cannot develop on hardened grain. Mature larvae leave the plant and
pupate in the soil.

~ The natural mortesiégl of corn earworm in sorghum heads can vary considerably.
Epizootic diseases caused by a nuclear polyhedrosis virus especidly, and by bacteria
and fungi, are_common on “sorghum and can result in complete déecimation of larval
infestations. Of the predators commonly active against the larvae, spiders are
considered to be the most important. Larval parasites occur in low numbers only,
whereas high levels of egg parasitism have been recorded. Cannibalism between larvae
is very common and is more significant when larval numbers per head are high.

Heavy infestations of larvae may be more common on compact-headed varieties of
sorghum than on the more open types. The compact heads provide protection from
adverse weather conditions, predators and parasites.



SORGHUM

Australian plague locust (Chortoicetes terminifera (Walker))

Australian plague locust female (above); male (below) x 2.7

Australian plague locust is a medium-sized migratory insect which occurs in
eastern Australia and spreads during outbreak years info Victoria and South Australia
Outbreaks occur after successive seasons of é;ood rain, in south-western Queensland
and western New South Wales, which provide plenty of grasses for the young stages
$ho pers) and the adults. The swarms of adults fly mostly during the day but some
lights al'so take place at night.

Adult females Ig%/?%;gs in bare ground mainly, in tunnels bored by the tip of the
abdomen. The pod or more banana-shaped is enclosed in a frothy substance
which aso plugs the tunnel above. Both males and females die at this time although
some females survive long enough to lay several pods. Incubation of the eggs takes 2 to
3 weeks, except in autumn when most of them lie dormant until next spring. Nymphs
(hoppers) work their way up through the froth plugr;] and moult on emerging. They _?0
through ‘a number of stages, moulting between each. Bands of hoppers can be readily
seen from the air as an advancing tidal front eating out the ve_?etallon as they progress.
The hopper stage lasts 5 to 6 weeks during” summer. The newly-formed ‘adult
(fledglin _reﬁulres_about 4 days before its wings have hardened “sufficiently for
sustained flight and is ready to lay eggs after about 2" weeks in summer.

Control is best implemented against hoppers and then only when they form a
dense band. All outbreaks should be reported to the loca shire council.



SORGHUM

Spur-throated locust (Austracris guttulosa (Walker))

il

Adult spur-throated locust x 1,3 Adult spur-throated locust from below showing
the spur between the front legs x 3

Spur-throated locust is essentially a tropical species and causes greatest damage to
sqrgrllmm and sunflower during outbreaks in the grain-growing areas of the Central
Highlands and Western Port Curtis. Massve movements of immature adults occur
with west to east moving weather fronts from far western areas of the State into
cr%ppl ng areas durin tember to January. The adults mature rapidly_on arrival. Egc};

0ds are laid throughout an area and not concentrated in egg beds.” The subsequen
oppers do not form bands but can cause serious crop losses in addition to damage
caused by the adults.

The adults are from 5 to 8 cm long and like the older hoppers have a prominent

ur between the front legs. Other distinguishing features include colourless or

bluish-tinged hind wings, hind legs with mauve shanks and black—tlgi)ed white spines

and unhanded femurs. The hoppers are green on hatching, with a black stripe down
the middle of the back. The colour may change to light brown as the hoppers mature.

Chemical control measures should be directed against the infestation within the
crop and not against the insect on headlands and adjacent areas.



SORGHUM

Migratory locust {Locusta migratoria (Linnaeus))

; LI
Adult migratory locust x 1.5 Sorghum thinned and defoliated by migratory
locust

The migratory locust is found in the same areas as the spur-throated locust but
may aso extend in_numbers into coastal areas. It may be distinguished from the
spur-throated locust in being slightly smaller ﬁa‘iults 4.5 to 6 cm long) and more plump
and in not having a spur between ‘the front_legs. The hind wings are clear or faintly
greenish-yellow and often smoky at the tip. The body is gi(reen to brown depending on
Populatjon density. The shanks of the hind legs are pink or straw-coloured and the
emur js often banded. Nymphs vary from ‘grey-brown to dark brown or black
depending on population density.

ggs are laid in egg beds in the soil and hopper bands and adult swarms are
formed when podpulanon densities are high. Sorghum and sugar are the main crops at
risk. Cotton and sunflower are not attacked and planting of these is recommended
where outbreaks of migratory locust are expected.

Chemical control may be required a%ainst infestations in the crop or against
hopper bands to prevent them moving into the crop.



SORGHUM

Sorghumhead caterpillar

(Cryptoblabes adoceta Turner)

Yellow peach moth (Dichocrocis punctiferalis Guenee)

Close-up of sorghum head showing larvae of
sorhgumhead caterpillar and their webbing x 1

The sorghumhead caterpillar is a minor
pest of sorghum in southern and centra
Queensland, the worst infestations
occuring in humid coastal areas.

Open-headed varieties of sorghum are
less prone to attack than compact-headed
ones. succession of sorghum  crops
should be avoided, to prevent build-up of
the pest. Chemical control is of limited
value and economic injury levels have not
been determined.

Sorghum head damaged by yellow peach moth
larvae x 15

Whilst less favoured than maize by
yellow peach moth, grain sorghum can
auffer severely at times. Infestation starts
as the sorghum grains in to mature
and can develop rapidly. The larvae fexd
on the grain and when they are present in
numbers the inside of the sorghum head
becomes cluttered with their excreta and
webbing. At times the whole head may be
tightly "bound together by the larval
webbing. Stem tunnelling may aso occur
but is less common than in maize.



SORGHUM

Sorghum midge (Contarinia sorghicola (Coquillet))

Adult sorghum midge x 15 Adult sorghum midge parasite, Eupelmus sp.
x 14

Midge-damaged head (left); undamaged head Close-up of grains with pupal cases of sorghum
(right) midge and emergence holes of its parasite x 33



SORGHUM

Sorghum midge (Contarinia sorghicola (Coquillet))

.~ Sorghum midge is a smal fragile ﬂe/, 15 mm long, and orange-red. The femae

lives only 1 or 2 days, and it lays up fo 100 insde the sorghum flowers. The

g;gs hatch in 2 days and the larvee feed on and shrivel the developing grain for 10
ays before pupating inside the florets. After 4 days the adult flies emerge from the

Bupae, leaving the white pupal cases attached to the glumes. The life cycle takes 16 to
0 days in summer.

Sorghum crops are most susceptible to attack by midges during flowering, when

Kellow pollen is belgé; shed. However, when midge populations are large, sorghum

eads can be dam before flowering. After flowering, when the anthers turn brown,
the crop is unattractive to the midge.

The pest is well adapted to the climate and its host as it survives during winter
and periods of drought as a resting stage or diapause larva in unharvested heads and
sorghum trash. It Can survive there for 3 to 5 years. With wet weather followed
by ‘warm, humid conditions in ﬂ%rmg and summer, adult midges develop from the
frlestlng stage and infest any sorghum crops or volunteer sorghum crops which are

owering.

Cultural control methods help to reduce serious damage. Late-sown crops are
usually more severely attacked than early ones if there is a succession of flowering.
Crops which flower during the wet season are also prone to attack by large numbers of
midges emergi nc}; from the resting stage. All factors which promote even growth and
rapid, uniform Tlowering will reduce the build-up of midges and lessen the risk of
damage. These include well-prepared seedbeds, good quality seed true to varietal type
and avoidance of staggered plantings.

It is important to scout the crop carefully after head emergence and during
flowering. The appropriate chemicals should be applied when there are two midges per
head. Small black Was,% parasites of the midge are often present and should not be
confused with midges. The parasites do not prevent loss of grain to midges but thee/
will reduce the numbers of adult midges which breed out. The most satisfactory results
with insecticides are obtained when flowering is even.






SUNFLOWER

Major pests
*Fase wireworms—see CEREAL CROPS aso
Gonocephalum spp.
Pterohelaeus spp.
*Grey cluster bug {Nysius clevelandensis Evans)
*Rutherglen bug {Nysius vinitor Bergroth)

Minor pests
Black field earwig (Nala lividipes (Dufour))—see MAIZE
Black scarab beetles (Pseudoheteronyx spp.)
Budworms—see COTTON aso
*Corn earworm (Heliothis armiger (Hiibner))
Native budworm (Heliothis punctiger Wallengren)
*Cutworms (Agrotis spp.)
*Field crickets:
Teleogryllus com modus (Walker)
Teleogryllus lepidus (Walker)
Green looper {Chrysodeixis eriosoma (Doubleday))
Green vegetable bug {Nezara viridula (Linneaus)—see GRAIN LEGUMES
Soybean looper (Diachrysia orichalcea (Fabricius)—see GRAIN LEGUMES
Spur-throated locust (Austracris guttulosa (Walker))—see SORGHUM
Thrips:
Onion thrips {Thrips tabaci Lindeman)—see ONIONS
Tomato thrips (Frankliniella schulizei (Trybom))
Vegetable jassid (Austroasca viridigrisea (Paoli))—see LUCERNE
Whitefringed weevil (Graphognathus leucoloma (Boheman))—see PEANUTS
*Wingless cockroaches:
Cosmozosteria spp.
Desmozosteria spp.
*Wireworms (Elateridac)

Natural enemies of pests
Disease of corn earworm:
Nuclear polyhidrosis virus—see SORGHUM
Parasites of budworms—see COTTON
Predators of caterpillars:
Damsel bug (Tropiconabis nigrolineatus (Distant))—see COTTON
Pollen beetle (Dicranolaius bellulus (Guerin-Mencville))—see COTTON
Predatory shield bugs:
Cermatulus nasalis (Westwood)
Oechaliaschellenhergii (Guerin-Meneville)
Soldier beetle (Chauliognathus pulchellus (Macleay))
General predators:
Flower spiders (Diaea spp.)—see COTTON
*Lynx spiders (Oxyopes spp.)
Pollinator
*Honey bee (Apis mellifera Linnaeus)
""Ilustrated



SUNFLOWER

False wireworms {Gonocephalum spp., and Pterohelaeus spp.)

Wingless cockroaches (Cosmozosteria

spp., and Desmozosteria spp.)

Adult false wireworms,

Pterohelaeus sp.
Gonocephalum sp. (bottom) x 3

(top);

Seedling sunflowers in central Queens-
land may be severely damaged by fdse
wireworm  beetles “(Pterohelaeus and
Gonocephalum spp.). Damage has
most severe in newly-cleared bushland
areas planted to the crop, athough some
damage has dso occurred in longer
established areas.

The adults fly into the tpaddock during
summer months. They feed mostly a
night and shelter during the day under
stones, crop trash or mature volunteer
sunflower and sorghum plants. Plants
may be eaten completely, cut off at
ground level, ring-barked or so damaﬁed
otherwise as to refard or prevent growth.

Lavee may aso damage seeds and
seedlings. & ag

Wingless cockroach adults x 15

Wingless cockroaches have caused
damage to seedling sunflowers in central
Queensland areas” where the crop has
been expanded by planting in newly
cleared bushland. "The adults are large,
shiny brown _insects with yellow stripes
and ‘margins. They are active crawlers and
move into sunflower crops from sur-
rounding scrub. Like the fase wireworm
beetles thg are nocturnal, feeding at
night and sheltering by day under trash.



SUNFLOWER

Budworms:

Corn earworm {Heliothis armiger (Hiibner))

Native budworm {Heliothis punctiger Waltengren)

Budworm eggs and larvae on bracts of flower bud Budworm larvae and their damage beneath the
x 8 flower head

Although damage is obvious and appears serious it is considered that budworms
are not of magjor economic importance in sunflower as the plant is able to tolerate
large infestations and till produce a worthwhile yield.

Damage can occur at budding and is normally not important then since the plants
can till form a productive head. When larval poy[‘)ulanons in the flower head are large,
damage is obvious. Even then the plant is able to compensate and to produce a
satisfactory crop.

Both species occur in sunflower, the protportion of each varyring according to time
of planting in any particular area and aso from year to year. The habits of the two
species are similar. Eggs are lad at the bud stage through to flowering, on the flower
bracts and on the upper surface of leaves at the tip of the plant. After hatching, larvae
often favour the underside of the head bracts as feeding sites. Small larvae may also be
found among the florets, while larger ones feed on al parts of the flower head
|f Pcludlﬂ%agoras developing seeds, petals, bracts and the pithy tissue at the back of the
ower .



SUNFLOWER
Grey cluster bug {Nysius clevelandensis Evans)

Rutherglen bug {Nysius vinitor Bergroth)

Adults of grey cluster bug on back of sunflower  Withered flower head resulting from sucking by
head x 2.5 Rutherglen bug

Rutherglen bug and the similar grey cluster bug occur in al sunflower producing
districts in Queensland. The Rutherglén bug is usualy considered to be the more
important of the two and attains major pest status at times.

Large numbers can build up on aternative annual weed hosts of the family
Compositae, particularly when these hosts become abundant after mild wet winters.
The adult bugs are very mobile and can fly from the weed hosts into the sunflower
crcg),from the seedling sIaPe, to maturity. However, most of the invasion occurs from
budding through to completion of ﬂowenngf. Thereafter, breedmggms in the crop
and banana—shapegeggs are laid among the Tlorets and developin . Adults mainly
suck developing , but_will suck other parts of the plant when the infestation is

eavy and may even kill it. The combined effect of nymphs and adults on
the Seed may reduce yield and oil quality and it is this damage which is of most
concern to the grower.” The complete life %/cle from egg to adult’ in summer is about
30 days and there is only one generation in the crop.



SUNFLOWER

Cutworms (Agrotis spp.)

"‘ ) . N

Cutworms and damage to sunflower seedlings x 2

. Severd species of cutworms attack a wide range of vegetable, field and cereal crops
in Queensland. The common name of cutwormis derived from the larva habit of
severing the stems of young seedlings at or near ground level, thereby causnghcoll apse
of the plant. Sometimes, the young plant is pamalela/ dragged into the soil, where it is
fed upon by the cutworm larva. Crop areas attacked by cutworm tend to be patchy in
nature, and destruction of available seedlings in a given area may force the cutworms
to migrate to adjacent areas.

Cereal crops adjacent to permanent vegetation, or fields previously sown to grassy
sod or legumes, are prone to cutworm attack, as arc crops which possess high weed
populations.  Consequently, farm practices often have a considerable bearing on
cutworm incidence.

The adult cutworm is a dull, stout-bodied moth with a wingspan of about 4 cm.
The small, pearly-white eggs are generally laid on soil under low growing plants such
as dock, turnip ‘weed, sowthistle and pigweed. Sometimes these eggs are deposited
among organic material on the soil surface and one cutworm species is known to prefer
moist soil for egglaying. The larvae, which emerge after a few days, feed a night and
hide during the day in the soil. There are five larval stages, and full-grown” larvae
measure up to 5 cm long. Overal colour may be grey or brown, depending on the
species, and the skin often has a roughened, granular texture. The larval stage usually
lasts 4 to 6 weeks.

Mature larvae stop feeding and pupate in an earthern cell in the top 5 cm of sail,
often under some object such as a piece of wood. The female moths are highly prolific,
and tﬁan lay up to 2400 eggs The life cycle from egg to adult takes about 2
months.

The degree of control by insecticides depends on a number of factors; includin
the size of the larvae, the penetrability of the soil by sprays, rainfal and the residu
life of the chemica being used; but ustaly only one application is needed.



SUNFLOWER

Field crickets (Teleogryllus
(Walker))

Wireworms (Elateridae)

Adult field cricket x 2.5

The adults are black and have the head
and mouthparts inclined downwards.
Immature stages (nymPhs) resemble adults
in shape but are wingless and paler. Both
adults' and immatures shelter durln? the
day in cracks in the soil or under frash.
They come out a night and feed on
weeds or grasses or on crops _planted
the farmer. In sunflower the insect feeds
on the seedlings, on the back of the flower
heads and on"the maturing seeds on the
face of the head.

Control is not normally n and
should only be considered where the area
has a past history of fidd cricket
problems.

(Walker), and Teleogryllus lepidus

Wireworm larva x 3.5

Wireworms are the soil-dwelling larvae
of click beetles. They are créeam to
elow-brown and have a dlstmecg&/
lattened body and wedge-shaped head.
They are léss common in  sunflower
paddocks than fdse wireworms, which are
cylindrical and have a rounded head.

Both insects have similar feeding habits.
The larvae feed on vegetable matter in the
il and also on the underground stems
and roots of plants. Sunflower seedlings
are damaged in the early stages of growt
up to the four or five ledf stage.

Control measures are not worth while
against wireworm but seed treatment may
be of value against fdse wireworms on
some paddocks.



SUNFLOWER

Natural enemies of pests
Lynx spiders {Oxyopes spp.)

Pollinator

Honey bee {Apis melifera Linnaeus)

Lynx spider x 7

Lynx spiders are small and have long,

conspicuously  spined legs which give
them a silky appearance.” The adults are
usualy light-green or yellow, with the
abdomen often having stripes aong the
length, They are active predators, “often
searching for small caterpillars near the
top of ﬁants. They do not build webs but
catch their pn?/ by jumping on to it from
a distance. The sacs, which are
attached to leaves, are attended constantly
by femdes. As with most spiders the
oung disperse in the wind, being held up
y. silk threads which they produce. Lynx
spiders arrive this way in the early crop
and they mature and ‘produce eggs when
the plants flower.

Honey bee on sunflower x 1.3

Sunflowers need insects for pollination,
and honey bees are the only insects
significant”in this role. Adequate pollina-
tion of sunflowers grown me%ueensiand is
usually carried out by ferd bees and
supplémentary pollination by hive bees is
not normally” necessary. This is fortunate
since beekeepers do not favour sunflower
because of its low bee-breeding potential
and small honey production.

Any spraying required on sunflowers
should be done during late afternoon or
ealy evening when most of the
pollinating bees will have Ieft the crop.






SWEET POTATO

Major pests
*Sweet potato weevil {Cylasformicarius eleganiulus (Summers))

Minor pests
African black beetle {Heteronychus arator (Fabricius))
Bean spider mite { Tetranychus ludeni Zacher)—sec GRAIN LEGUMES
Common brown leafhopper {Orosius argentatus (Evans))
Convolvulus hawk moth {Agrius convo/vuli (Linnaeus))
Mole crickets (Gryllotalpa spp.)—see POTATOES
Sweet potato leafminer {Bedellia somnulentella (Zeller))
Wireworms (Elateridac)—see SUNFLOWER



SWEET POTATO

Sweetpotato weevil {Cylas formicarius elegantulus (Summers))

; .

Sweetpotato weevil infestation in stem and tuber x 4.5

The adults of this weevil attack the foliage, stalks and tubers of the sweet potato
and their larvae feed in the stems and tubers. Tuber infestation is the most serious
of the attack of this pest with tubers rendered valueless when riddled by larval
bu;trowa?. The insect is spread readily in infested stems if these are used for planting
material.

The femde lays very small, greyish-white, oval eggs in_cavities gouged out for
the purpose in the tuber or in the stem near ground level. The larvae on hatching,
after an incubation period of 5 or 6 days, burrow into the tuber or stem. After 2 or
weeks, larval development is complete and larvae then pupate in ova cavities a the
end of their burrows, usualy close to the surface of the tuber. After a pupal period of
abl()Jut 1 week, the beetles emerge through irregularly-shaped holes in the surface of the
tubers.



TOBACCO

Major pests
*Budworms:
Corn earworm {Heliothis armiger (Hiibner))
Native budworm {Heliothis punctiger Wallengren)
"Tobacco loopcr {Chrysodeixis argentifera (Guenee))

Minor pests
*Cluster caterpillar {Spodoptera litura (Fabricius))
False wireworms {Gonocephalum spp.)—see CEREAL CROPS
Green looper {Chrysodeixis eriosoma (Doubleday))
Tobacco lesfminer {Phthorimaea operculella (Zeller))—see POTATOES
Tobacco stemborer {Scrobipalpa heliopa (Lower))
Wireworms (Elateridag)—see SUNFLOWER

Natural enemies of pests
Of budworms—see COTTON
Of loopers:
Entomophihora fungus disease
Wasp parasite {Litomastix sp.)

*|llustrated



TOBACCO
Budworms:
Corn earworm {Heliothis armiger (Hiibner))

Native budworm (Heliothis punctiger Wallengren)

Budworm eggs and young larvae x 14 Budworm on the tip of the plant < z 5

The_globular s of budworms are laid on the upper leaves of immature
plants. They are at first pearly-white but a brown, circular band apﬁear_s as the
embryo develops inside. Damage by the larvae to the young leaves at the tip of the
plant’ results in increasing loss of ledf tissue as the leaf expands. If the growing
point is destroyed by the larvae the plant produces suckers and these must be
removed as they a{)pear, leaving only one to replace the former main stem. Most of
the older larvae fead exposed on the leaves and larval development is complete
after 2 to 3 weeks. The full-grown larva is about 4 cm long and is predominantly
green, brown or black.



TOBACCO

Tobacco looper {Chrysodeixis argentifera (Guenee))

Small tobacco loopers and their damage (windows) x 6.5

Tobacco loopers arch their bodies when walking and can be distinguished from
other loopers on tobacco by having only two instead of four 'false' legs at the end of
the body.

The slightly flattened white eggs are usually laid singly on the undersurface of the
bigger leaves, mostly near the leaf edge. They gradually darken and after 5 days the
larvae emerge. The green larvae move to the middle leaves of the plant where they will
eat all the leaf tissue except the midrib if present in large numbers. Most of the damage
is caused during the second week of larval development by the last two larval stages.
After 2 weeks the larvae are mature and about 4 cm long. They pupate in silken
cocoons attached to the undersurface of the leaves or under debris at ground level. The
moth is predominantly bronze-brown with conspicuous silver markings on the
forewings.



TOBACCO

Cluster caterpillar {Spodoptera litura (Fabricius))

Tobacco stemborer (Scrobipalpa heliopa (Lower))

Mature cluster caterpillars x 15

cultivated plants and weeds. The nigh
flying moth lays large numbers of eggs i
batches covered with light hairs on the
plant or adjacent objecis. Young larvae
are gregarious (hence the name cluster
caterpillar) and ea  the lesf tissues,
leaving only the veins. These young
larvae” are dark towards the front of the
body. Older larvae are solitary and have
conspicuous _ black triangles “in a line
aong each side. Mature larvae pupate in
the soil. The life cycle, egg to adult, takes
about 30 days in warm weather.

Cluster caterpillar can develop on man%/
n

Stemborer mines in leaf x 2

All stages of growth of tobacco plants
are susceptible to stemborer damage but
seedlings and the newly-transplanted crop
are the most vulnerable. In the Mareeba
district stemborer is Potenually the most
important pest of beds.

Symptoms of damage in seedlings and
young plants include a stem gal, and
stem discoloration, wilting and rosettin
of the terminal leaves and suckering
the plant.

The pearly-white are lad on the
plant but are difficult T0 detect because of
their small size, The larva usually bores
into a vein and then_onwards down the
midrib and lesf stalk into the stem of the
plant. Occasionally it will mine erratically
in the leaf tissug, causing a windowing
type of damage, before continuing
onwards down the ledgf into the stem.
Full-grown larvae are formed after about
3 weeks and are creamy-white and up to
12 cm long. They pupate in the tissues
beneath the outside of the stem. The
small moth has brown, coppery-red wings
with a span of about 1 cm.



STORED PRODUCTS

Pests
* Angoumois grain moth (Sitotroga cerealel/a (Olivier))
*Bean weevil (Acanthoscelides obtectus (Say))
*Cigarette beetle (Lasioderma serricorne (Fabricius))
Dried fruit beetle (Carpophilus dimidiatus (Fabricius))
*Flat grain beetles (Cryptolestes spp.)
Indian mea moth (Plodia interpunctella (Hiibner))
*Lesser grain borer (Rhyzopertha dominica (Fabricius))
Longheaded flour beetle {Latheticus oryzae Waterhouse)
Maize weevil (Stophilus zeamais Motschulsky)
*Rice weevil (Stophilus oryzae (Linnaeus))
*Rust-red flour beetle (Triholium castaneum (Herbst))
*Sawtoothed grain beetle (Oryzaephilus surinamensis (Linnaeus))
Spider beetles:
Mezium americanum (Laporte)
Ptinus clavipes Panzer
*Tropical warehouse moth (Ephestia cautella (Walker))

*lllustrated



STORED PRODUCTS

Angoumois grain moth (Sitotroga cereailella (Olivier))

Bean weevil
c -

Angoumois grain moths and larval damage x 2

The Angoumois grain moth is the most
common moth infesting grain, peanuts
and oilseeds stored on farms. Sorghum
and maize are frequently attacked.
Infestations are prevalent in ‘commodities
with high moisture content. The moth
infests “maturing grain in the field,
particularly  in~ central and north
Queensland. Adult moths are small, with
a wingspan of 12 mm. They are yellow-
brown”with a few darker markings. The
hind Wlngs are characteristically pointed
a the ends. The tiny white larvae, which
hatch from eggs laid on or near the grain,
eat their way into t_he_grans and complete
their development inside.

A generation may be completed in
about "5 weeks, but development is
considerably sower during winter.

(Acanthoscelides obtectus (Say))
3 B "

Bean weevil adults and damage x 5.5

The bean weevil is a pest of stored
beans, Peas, cowpeas and other legume
seeds. It is not usudly a problem on
fams where legume seeds are held for
only ~short periods, but can cause
significant damage in seed stored for long
periods. Minor " infestations of ripening
crops in the fidd by closely-related insects
usually die out in”storage. Infestation by
the bean weevil and some other similar
species is usually restricted to stored seed
in Queensland. Presence of the insect may
be recognized by circular Windows or
neat round holes'about 2 mm in diameter
in the seed. Development is completed
inside the seed. The ‘windows, which are
left by larvae feeding close to the seed
surface, are pushed out by the emerging
adult beetles.

A generation takes about 4 weeks
during” summer. Development dows
during winter and effectively stops at
temperatures below 15°C.



STORED PRODUCTS

Cigarette beetle (Lasioderma serricorne (Fabricius))

Flat grain beetles (Cryptolestes spp.)

e

Cigarette beetle adult and larva x 17

The cigarette beetle is the only
economic ~ pest of stored tobacco.
Infestation results in a loss of quality due
to holing of the leaf and contamination by
cocoons and frass. As larvae move away
from light, infestations develop within the
commodity rather than on the surface.
Populations survive. een  seasons in
remnants of leaf in and around the
tobacco sheds. Newly-cured lesf is readily
infested by adults which can fly from
these sources. The cigarette beetle is also
a minor of a wide range of stored
produce including cereal products, seeds
and spices.

A generation tekes about 5 weeks
during”summer.

Flat gram beetles x 17

Flat grain beetles infest a wide range of
rains, “legumes and derived products.
nfestation” of grain or seed causes a
reduction in germination. Damaged grain
and grain dust, which usualy result Trom
mechanical harvesting, are necessary for
survival. Heavy infestations are usualy
associsted  with  the presence of other
pests. Adults fly readily from infested
grain or residues from previous harvests
and can infest newly-harvested grain. The
beetles are fla and about 2 mm long.
Both adults and larvae feed externally on
the germ of grains.

A generation takes about 4 weeks
during” summer. Development is much
dower during winter and_effectively stops
at temperatures below 17.5°C. However,
the beetles are cold-hardy and are not
killed by normal winter temperatures.



STORED PRODUCTS

Lesser grain borer (Rhyzopertha dominica (Fabricius))

Rust-red flour beetle (Tribolium castaneum (Herbst))

Lesser grain borers x 10

The lesser grain borer is a very serious
pest capable of infesting al grains and
grain products. It is the most common
cause of grain being rejected for export
;rom Aﬁstralla.bfecag?e of |nfeﬂbgtéggd On
ams heavy infestations in or
bulk-stored ‘grain leave only husks and a
flour-like residue. Adults fly readily from
infested grain or grain residues and can
infest newly-harvested grain. Adults are
about 3 mm long, and are cylindrical with
the head characteristically turned down.
Larvee feed initially outside the grain but
older larval stages and the adults fesd
internally.

A generation takes about 4 weeks
during_summer. Infestations may develo)
in gran too dry for other species, witl
survival even when the moisture content
is as low as 8%.

Rust-red flour beetles x 17

The rust-red flour beetle is the most
common pest in grains in central storage
in (%ueensland and is present on amost
al farms It attacks grain and seeds
causing éeduced ermination. Damagfed
ran and grain dust are necessary for
gurvival, sogthese should be minimized at
harvest. It aso attacks %ram products
including stockfeeds and flour, oilseeds,
peanuts, other nuts and dried fruits.
Adults fly readily on warm evenings from
infested grain or residual seed and feed,
and can infest new, uninfested produce.
The adults, which are 2 mm_to 5 mm
Ior(ljg, may live up to 2 years. Both adults
and larvee feed externaly on the germ of
gran& or in gran dust or other grain-
lerived products.

A generation takes about 4 weeks
during” summer. Development is slower
during winter and effectively ceases when
the emperature of the “produce fdls
below 20°C.



STORED PRODUCTS

Maize weevil {Sitophilus zeamais Motschulsky)
Rice weevil (Sitophilus oryzae (Linnaeus))

B
Rice weevil x 25

The rice weevil is a maor pest and is the most common species in cereal grains
stored on fams It infests wheat, oats, barley, milled rice and sorghum. Heavy
infestations in bagged and bulk-stored grain leave only husks together with frass It is
also prevalent in grain spills around farms. Infestations may be detected by bumpmfg or
otherwise disturbing the grain mass—this causes the adults to move up to the surface.
The adults move readily by walking but do not fly. Field infestation by this species is
rare. Adults are 2 to 35 mm long and have the characteristic snout of weevils.
Generally they have four light-coloured areas on the back, two on each wing cover.
Both adults and larvae feed Iinternally in the grain, A generation takes about 4 weeks
during summer. Develogment is slower during winter and effectively ceases a grain
temperatures below 15'C, but the adults may survive at lower temperatures.

The maize weevil is the common pest of maize on Queensland farms. It flies
readily and commonly infests maize in the field, ¢ ialy those varieties with expos
cobs. "The maize weevil aso attacks sorghum which maybe infested in the field during
prolonged harvests. It destroys grain in the same way “as the rice weevil. The maize
weevil “is virtually indistinguishable from the rice weevil, but is dightly larger. Its
habits and life cycle are aso similar, with both larvae and adults feeding internally in
grains.



STORED PRODUCTS

Sawtoothed grain beetle (Oryzaephilus surinamensis (Linnaeus))

Tropical warehouse moth (Ephestia cautella (Walker))

Sawtoothed grain beetles x 9

The sawtoothed grain beetle infests a
wide range of ‘“stored commodities
including “grain, stockfeeds, process
cered products, peanuts and dried fruits.
Infestations on farms m heavy, but
are localized and usually In grain resdues
or spills. Damaged grain or grain dust is
nect for “establishment” in stored
%aln. he beetles can move rapidly
through the infested commodity and may
fly under warm conditions. Adults are

out 3 mm long and have characteristic
tooth-like projections on either side of the
thorax. Both adults and larvee fead
externally on the germ of the grain.

A generation takes about 4 weeks
during” summer. Development dows
during winter and effectivdy stops at
temperatures below 17.5°C.

Tropical warehouse moth (top;, pupa (right), and
larva (bottom) x 5.5

The tropical warehouse moth is the
most common moth ies infesting
?ran and grain products in bulk storage.
t aso attacks peanuts, oilseeds and dried
fruits. Usually oréla/ the surface layers of
grain are infested. Infestation iS con-
spicuous  because of silken webbing
produced the larvee which causes
clumping of grains and may cover the
surface of the bulk. The moths fly over
the grain bulk a dusk to lay eggs’ They
have a wingspan of about 15 mm, with a
conspicuous dark band across the middle
of the forewing and a less conspicuous
dark band near its outer edge. The
%eam-ooloured larvae grow to about

mm.

A generation takes about 5 weeks
during” summer, but development dows
during winter and effectivdly stops at
temperatures below 15°C.



CURRENT RECOMMENDATIONS FOR CONTROL

In situations where a pest infestation has developed the grower has little
alternative but to apply a pesticide. The following tabulations, based on crop headings,
list Departmental recommendations for control in such instances. Pesticides are listed
under their common names, together with information on rates of use of a specified
concentration of the pesticide, on pest management, and on withholding periods for
sprayed crops.

Excessive use of pesticides should be avoided since it_not only wastes money but
may cause plant damage or agdgravate the pest situation. The pest management notes
have been drawn up as a guide to the intelligent use of pesticides. For this, regular
fidd inspection is necessary, especially at vulnerable stages of plant growth. g)rayln
should only be carried out”if an infestation is causing concern or if numbers of a
have reached the levels specified in some of the management notes. The rates of use
recommended have been found in fidd trials to give economic control. If the
recommended rates are exceeded problems may arise through excessive residues in the
crop a harvest. The withholding periods specified are the number of days which
should elapse between the find ‘Spray application and harvesting or grazing. These
periods are required to ensure that undesirable residues are not retained in the produce
when offered for sale, or in the case of grazing are not consumed by the animal to its
detriment or the detriment of subsequent’ human food.

Where a particular &roduct differs in concentration from the example in the list,
the required rate per 100 litres or per hectare will adso differ. Reference should be

made to the directions on the label.

To assist those who may not recognize pesticides by their common names an
appendix gives their re%stered_t[ade names. Not al these formulations are registered
for each of the uses of the pesticides recommended. It is important that users read the
label to ensure that a particular product is registered for the crop-pest situation for
which it is required.

Insecticides are poisonous compounds. Care should be taken in their use,
particularly in handling concentrates. Avoid contact with the skin and minimize
exposure to spray drift.



CEREAL CROPS

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per ha
ARMYWORMS Check soil and dead leaves at base of plants| chlorpyrifos 10 (harvest) | 700-900 ral of
Pseudaietia spp. for armyworms especially at crop ripening. i 500 glL
ray maturing barley plants if head loss is| chlorpyrifos 10 (harves) | 700-900 mL of
likely to be greater than 20 heads per m” uLv 2 (grazing) L
diazinon 10-L1L of 800g/L
maldison 7 (harves) | 700 mL of 1180 gL
uLv
methidathion 42 (harvest) | 14 L of 400 glL
7 (grazing)
permethrin 100-200mL of
~ 500 glL
trichlorfon 14 (harves) | 900 mL of 600 gL
BLUE OAT MITE If pale green to greyish irregular patches| azinphos 30 (harvest) | 90 mL of 400 glL
Penthaleus major appear in the crop, check for the presence of ethyl 14 (grazing)
blue cat mite at leaf base Damage is most | methidathion 42 (harvest) | 90 mL of 400 glL
likely during dry seasons 7 (grazing)
Damage is only svere in dry seasons. Early | dimethoate 28 (harves) | 90 mL of 400 glL

BROWN WHEAT
ITE

M
Petrobia latent

damage appears as leal mottling. Severe damage
results in bronzing or yellowing which can be
seen at a distance. If this more severe damage
develops, spraying may be necessary. Crop
rotation is beneficial in reducing the possibility
of infestation.




COTTON

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per ha
BUDWORMS Thorough sampling for small larvae during | chlordimeform 10 L of 500 giL
Heliothis spp. periods of oviposition is essential. Infestations | cypermethrin 14 300-700 mL or
ae more significant during peak  squaring. 200 glL
Treatment is necessary when 8-10% terminals | cypermethrin 14 15-35L of 40g/L
are infested. In presaring dage higher levels uLv
of infestation may be toler deltamethrin 7 500-700 mL of 25 glL
deltamethrin 7 2535L of 5L
endosulfan 28 21 L of 350 gL
fenvalerate 7 300-700 mL. of
200 gL
fenvalerate 7 15-35L of 40g/L
uLv
methomy! 1824L of 225gL
- or 05-1 0L for
small larvae
permethrin 18-36L of S0glL
uLv -
profenofos 28 15-20L of 500 gL
sulprofos 1 10-L4L of 720gL
COTTON APHID Heavy infestations (20-30% infested terminals) |  dimethoate 1 650 mL of 300 gl
Aphis ~ gossypii fate in the season warrant control because they | endosulfan 21 L of 350 glL
produce honeydew which stains the lint and | monocrotophos — | 900mL-1.2L of
interferes with  harvesting. 400 gL
omethoate 21 700 mL of 800 gL
profenofos 28 10L of 500'g/-
COTTON Leafhopper attack is most prevalent during | dimethoate 1 650 mL of 300 glL
LEAFHOPPER seedling Stage Treatment may be necessary if | endosulfan 28 21 L of 350 gl
Anvasca terraereginae | large populations occur, since they cause severe | monocrotophos 21 900mL-1.2L of
leaf stippling and retard growth of seedlings. 400 glL
omethoate 7 700 mL of 800 glL
COTTON LOOPER Cotton loopers are normally not a problem. | cypermethrin 1 400-500 mL. of
Anonis flava They are also kept under control by sprays 250 gL
applied against budworms. endosulfan 28 21 L of 350 gl
methomy! 14-181L of 290g/L
monocrotophos 2 1921 L of 400 gL
COTTON SEEDLING |Treatment is warranted when 70-80% of | dimethoate 1 650 mL of 300 gL
THRIPS seedlings are infested. Populations develop | monocrotophos 21 900 mL of 400 g/L
Thrip.s (abaci rapidly and twice weekly inspections are | omethoate 2 700 mL of 800 glL
recommended.
COTTON TIPWORM | Terminal damage induces secondary branching. | endosulfan 28 21 L of 350 gL
Crocidosema plebejana | This delays maturity which may be important
on the Darling Downs and at St. George but is
not important under the warmer conditions in
central Queensiand. Where necessary apply
treatment when 40-50% terminals are infested.
CUTWORMS Feeding may severely reduce seedling stand. | chlorpyrifos 700 mL of 500 gL
Agrolis spp. Larvae occur near the plants in top 3-5cm of | endosulfan 28 21 L of 350 gL
soil. Band spray over the rows.
PINKSPOTTED Only a problem in the Dawson/Callide area of | deltamethrin 7 500-700 mL of
BOLLWORM central  Queensland. Cultural  control by
Pectinophora  sculigera | disposing of crop residues is most effective. 7 400 mL of 200 gL
When reliance is placed on scouting for (central QId.
control of budworms, resulting in a reduction only)
in the number of sprays sampling for
pinkspotted  boll worm  is essential. Apply
treatments when 3-5% bolls are infested.
Several applications may be necessary.
ROUGH BOLLWORM |Similar to pinkspotted  bollworm. ~ Two| cypermethrin 1 300-400 mL. of
Earias huegeli applications at 4-7 day intervals are necessary 250 gL
to control infestations. endosulfan 28 21 L of 350 gL
monocrotophos 21 1921 1. of 400g/L
7 550 mL-1 L of
500 gL
permethrin —_ 1836L of 50g/L
uLv
TWOSPOTTED MITE | Populations can develop rapidly and treatment | methidathion 3 14 L of 400 gl
Tetranychus ~ urticae is warranted when 60-70% terminals are | monocrotophos 21 900 mL of 400 gL
infested. profenofos 28 10 L of 500 gL
FOOTNOTE: The terminal is the commonest sample unit used. Infestations should be assessed twice weekly by fixed sample (25 terminals) or

by sequennm Smpling mehods

iting is essential for rational control of insect pests in cotton.
infesian. e olaaa levd b1 picktion desence an the dage of crop growth. it
endosulfan is preferred since it is least_harmful to them. Repeated appli

deittmethrin, fenvalerate, permethrin) should be avoided since it has been

Decision to spray is

parasites and

based on per cent terminals

redators are common,

cations of syninelc. pyrethr s (20, cypermethiin,
shown that their use results in outbreaks of

aphids and spider mites This occurs because of the adverse effects of these chemicals on parasites and predators



DUBOISIA

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per| 00 L
BLACK SCALE Spray with mineral il if the infestation begins to|  mineral oil - 1L misciblesummer
Saissetia oleae cause dieback. Control attending ants with a 0.1%
chlorpyrifos pray to the base of the trunk.

CLUSTER Spot sray young tress if dusters of larvae are| carbaryl 125g0f800g/kg
CATERPILLAR evident and defoliation is occuring. methomyl - 110mL of 225g/L
Spodoptera titura
DUBOISIA LEAF Spray when more than 2 adults are evident on each carbaryl - 125gof800g/kg
BEETLE terminal shoot. Spray may have to be repested at
Psyltiodes parilis 6-weekly intervals throughout the year.
LARGE LEAFEATING | Spray treesif larval clustersare found or when leaf | carbaryl 125gof800g/kg
LADYBIRD damage is first seen. promecarb - 100g0f490g/kg
Henosepilachna
guitatopustulata
SANDAL-BOX Spot spray treesiif dusters of larvae are evident and | carbaryl 125g0f800g/kg
HAWK MOTH defoliation is occuring. -

Coenotes eremophilae




GRAIN LEGUMES (navy beans, soybeans, chickpeas,
cowpeas, pigeon peas)
Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(day*)
BEAN FLY Sample daily from plant emergence. Only spray if 1|  diazinon 150mL 0f800g/L
Ophiomyia phaseoh or more larval tunnels found per plant. A repeat| dimethoate 2 800 mL of 400 g/L
spray may be needed after 7 days, based on results| methomy! 1L of 225 gL
of continued monitoring.
BEAN PODBORER Spraying specifically againgt this insect is only| methomyl 1 152 L of 225 giL
Maruca testulalis required in navy beans. Spray if more than 3 larvae
occur per metre of row. in other grain legumes it is
normally controlled by sprays directed against corn
BEAN SPIDER MITE Spray if numbers from 5 Ieaﬂels at each ste| dimethoate 7 800 mL of 400 g/L
Tetranychus ludeni average more than 10/cm® (navy beans) and| monocrotophos 5 900 mL of 400 gL
propargite 7 11 kgof300g/kg
CORN EARWORM Monitor as in footnote. For soybeans, spray when fenvalerate 21 (harvest) | 400-500 mL of 200 g/L
lieliolhis armiger average of 2 or more larvae occur per metre of row. 7 (grazing)
For navy beans, spray when average is 1 or more| methomyl 1 152 L of 225 gL
per 2 metres of row.
GREEN VEGETABLE Monitor populations as per footnote between 7 and dimethoate 7 450 mL of 300 g/L
BUG 9am. when pests are exposed on the crop. Spray if | endosulfan 7 21L of 350 gL
Nezara viridula average number over the 5 sites exceeds 20 of all methomy! 1 15 L of 225 gL
stages of the bug (soybean) or 5 (navy bean). monocr otophos 5 700 mL of 400 g/L.
JASSIDS On navy beans, vegetable jassids do not need| dimethoate 7 450 mL of 300 gL
Austroasca spp. controlling unless jassd stipple is clearly visible| —endosulfan 7 16 L of 450 gl
when standing in the field. For lucerne leaf hopper,
if shaking the plant raises large numbers (20 or
morejassids per large plant) spraying is warranted.
Other crops are unlikely to require spraying for
NATIVE BL'DWORM | Most damaging on chickpea. Examine the crop| endosulfan 7 16 L of 450 gL
Heliothis punctiger during the green-pod stage: Spray if larval numbers|  fenvalerate 7(grazing) | 400-500 mL of 200 g/L.
cause concern. 21 (harvest)
methomy! 18-24L of 225¢g/L
SOYBEAN LOOPER Spray at pod-filling stage in soybeansor navy beans| fenvalerate 7(grazing) 400-500 mL of 200 g/L.
Diachrysia orichalcea if necessary. 21 (harvest)
methomyl 1 15 L of 225 g/L.

FOOTNOTE: Inspect weekly fram seeling tage to onsat o flowering and twice weckly thercafter on a least  sitesper 100 ha for soybeans and

5 sites per 20 ha

for navy
green vegetable bug. For that pest examine 20 metres of row at each i

beans. At each site examine at least 4 maresd row for corn earworm and for al other pesls except



LINSEED

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per ha
NATIVE BUDWORM Check plants at and after flowering for eggs and carbaryl 3 1.4kgof800g/kg
Heéliothis punctiger small larvae. Spray when high populations of endosulfan 28 21 Lof350g/L
young larvae (lessthan 1 cm long) are present. fenvalerate 14 400-500 mL of 200 g/L.
methomyl 1 152 L of 225 gl




LUCERNE

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per ha
APHIDS
BLUEGREEN APHID | Protect susceptible varieties of seedlings for 4-6 demeton-s- 3 150-300 mL of 250 g/L.
Acyrihosiphon weeks with disulfoton drilled in with seed and/or methyl
kondoi. spray when 2 aphidsiplant are found during|  dimethoate 7 200mL 0f300g/L
SPOTTED ALFALFA | bi-weekly inspections. disulfoton 70 5 kg of 50 gkg granule
APHID Therioaphis | For young crops spray when there are more than 5 (see footnote)
(n/oliiand aphids/plant. For older, hay crops spray or harvest | methidathion 7 750 mL of 400 gL
PEA APHID if there are more than 20 aphids/plant. pirimicarb 3 100-1S0gof500g/kg
Acyrihosiphon thiometon 7 150 mL of 245 g/L.
pisum
CUTWORMS chlorpyrifos 700 mL of 500 g/L
Agroiis spp seedling stands occur trichlorfon 900 mL of 600 g/l
JASSIDS
LUCERNE Spray for lucerne leathopper if numbers exceed 200 carbaryl 1 1.1-1.4kg of 800 gkg
LEAFHOPPER per 10 sweeps of 350 mm diameter insect diazinon 14 (harvest) | 350 mL of 800 g/lL
Austroasca Spray for vegaams jasid only if supplmg \s 2(grazing)
alfalfaeand excessive. dimethoate 7 450mL of 300g/1
VEGETABLE
JASSID
Austroasca
viridigrisea
LUCERNE Harvest or spray if 30% or more of terminalsrolled. carbaryl 1 11 kg of 800 gkg
LEAFROLLER chlor pyrifos 10(harvest) | 400 mL of 500 gikg
Merophyas 2 (grazing)
divulsana methidathion 7 850 mL of 400 gL
NATIVE Spray if one or more medium to large healthy carbaryl 1 1.1-1.4kg of 800 gkg
BUDWORM larvae are present per 10 stalks. Do not spray if | methomyl 3 152 L of 225 glL
Heliolhis larval disease iscommon.
punctiger

FOOTNOTE: Only apply disulfoton by drilling in with the seed at time of planting.



MAIZE

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per ha
ARMYWORMS Spray seedling stands if large numbers of small |  chlorpyrifos 10 (harvest) | 700-900 mL of 500 glL
Pseudaletia larvae are found on or around the plants. Weekly 2 (grazing)
conveciaand inspections of maize crops (especially in north | diazinon (harvest) | 1L of 800 glL
Spodoptera Queensiand) are required as early detection is 2(grazing)
exempla important maldison ULV 700 mL of 1180 gL
methidathion 42 (harvest) | 14 L of 400 glL
7 (grazing)
methomy! 1 15 L of 225 gl
trichlorfon 14 (harvest) | 900 mL of 600 gL
2(grazing)
AUSTRALIAN Wherever possble d-rect treatment againgt small | carbaryl 1 12-14L of 500 glL
PLAGUE LOCUST hoppers since that gives best control. Spraying | chlorpyrifos 10(harvest) | 560 mL of 500 gL
Ckorloiceles against concentrations of adults should be done [ ULV 2(grazing)
lermim/era when thev are at res, early in the morning or at | diazinon 14(harvest) | 700 mL of 800 gL
dusk. 2 (grazing)
diazinon 14 (harvest) | 550-700 mL of 980 glL
uLv 2 (grazing)
fenitrothion 7(grazing) | 325 mL of 1000 gL
maldison ULV " 450-700 mL of
1180 glL.
CORN EARWORM Spray every 2 to 3 days at green ik stage (sweet | fenvalerate 7 300-500 mL of 200 gl
Hetiotkis armiger corn only). methomyl 1(harves) | 152 L of 225 glL
3(grazing)
BLACK FIELD Control measures are required if present in | chlorpyrifos 1 mL of 500 gL in
EARWIG numbers during land preparation for planting _ 101 water per
Nala lividipes Apply insecticideas an m-furrow spray at planting. 100 m of row.
CUTWORMS Eliminate alternative weed hosts 4 to 6 weeks | chlorpyrifos 10 (harvest) | 900 mL of 500 gL
Agrotis spp. before planting. Look out for cutworm damage in 2(grazing)
seedlings (plants cut off at ground level). Spray | diazinon 14(harvest) | 1 L of 800 gl
immediately if losses are causing concern. 2(grazing)
CUTWORMS trichlorfon 14 (harvest) | 900 mL of 600 glL
Agroiis spp. 2 (grazing)
FALSE Sample soil.for larvae before planting. If present, | chlorpyrifos WP 160g0f250g/kg/
WIREWORMS use insecticide as a seed treatment. Also, use press _ 100 kg seed
Gonocephalum wheels o rollers to reduce larv damage by | lindane WP 250gof200g/kg/
macleayi. promoting rapid germination and faster seedling 100 kg seed
Prerohelaeus growth. The insecticides, chlorpyrifos and lindane.
alternatus. are applied as a pre-plant seed treatment using the
wettable powder formulation.
Pterohelaeus
darlingemis
MAIZE Associated with wallaby ear disease, especially in | dimethoate 2 470 mL of 300 glL
LEAFHOPPER Iate planted coastal crops. Plant resistant varieties.
Cicadulina
himaculam
MIGRATORY Asfor Australian plague locust carbaryl 1 600-850 g of 800 gkg
Locust chlorpyrifos 10(harvest) | 350 mL of 500 glL
Locusta uLv 2(grazing)
migraloria diazinon 14 (harvest) | 700-850 mL of 800 glL
2(grazing)
diazinon ULV 14 (harvest) | 580-720 mL of 980 glL
2(grazing)
fenitrothion 7(grazing) | 400-550 mL of
1000 gL
maldison ULV 450-700 mL of
~ 1180 gL
naled 1(harvest) | 350-500 mL of 900 glL
2(grazing)
SPUR-THROATED Asfor Australian plague locust chlorpyrifos 10 (harvest) | 125-15L of 500 gL
Locust uLv 2(grazing)
fenitrothion 7 400-550 mL of
guttutosa 1000 gL
monocrotophos 5 350-700 mL of 400 gL
naled 1(harvest) | 450-600 mL of 900 g/L

2 (grazing)




ONIONS

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days)
ONION THRIPS Spraying is not normally necessry on early | dimethoate 7 800 mL of 400 gL
Tkrips planted crops. In later crops spray if large numbers | - methidathion 7 750 mL of 400 g/l
(more then 50 per plant) of thrips occur. omethoate 7 700 mL of 800 gL




PASTURES AND PASTURE SEED CROPS

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(day9) tion per ha
BUFFEL After January, monitor moth activity. One week methomyl 1.75L of 225g/L.
GRASS SEED after pesk activity inspect the field for larvae. Spray —_
CATERPILLAR if the number of larvae causes concern
Mampava
rhodoneura
FUNNEL ANT Pasture renovation through cultivation may be| nil
Aphaenogaster necessary to establish a dense sward. Maintain a
pytMa dense grass cover by controlled grazing to exclude
AUSTRALIAN Spraying againgt hopper bands gives best results|  carbaryl 1(grazing) | 600-850 g of 800 gkg
PLAGUE LOCUST when the hoppers are small. Spraying against |  chlorpyrifos 560mL of 500g/L
Chortoketes concentrations of adults should be done when they uLv
lermin fera areat res early in the morning or at dusk diazinon 14 (harvest) | 700mL of800g/L
2 (grazing)
diazinon 14 (harvest) | 550-700 mL of 980 glL
uLv 2(grazing)
fenitrothion 7(grazing) | 650mL of500g/L
fenitrothion 7(grazing) | 300-400 mL of
1280 gL
maldison 1(grazing) | 450-700 mL of
uLv 1180 gL
MIGRATORY As for Australian plague locust carbaryl 1(grazing) | 600-850 g of 800 gkg
Locust chlorpyrifos 350 mL of 500 glL
uLv
migratoria diazinon 14 (harvest) | 700-850 mL of 800 glL
2(grazing)
diazinon 14 (harvest) | 580-720 mL of 980 gL
uLv 2 (grazing)
fenitrothion 7(orazing) | 80OML-i L of 500 g/L
fenitrothion 7(grazing) | 300-400 mL of
uLv 1280 gL
maldison ULV 1(grazing) | 450-700 mL of
1180 g/
naled 1(harvest) | 350-500 mL of 900 gL
2 (grazing)
SPUR-THROATED Asfor Australian plague locust. chlorpyrifos 12515 L of 500 g/l
LocusT uLv
Austracris diazinon - 580-720 mL of 980 g/L
gutlulosa fenitrothion 7(grazimm) | 80OML-I L of 500 g/L
fenitrothion 7 (grazing) | 300-400 mL of
uLv 1280
monocr otophos 7 350-700 mL of 400 g/L.
naled 1(harvest) | 450-600 mL of 900 g/L
2(grazing)
YELLOW-WINGED | As for Australian plague locust. carbaryl 1(grazing) | 600-850 g of 800 gkg
Locust maldison ULV 1(grazing) | 450-700 mL of
Gasmmargus 1180 g/
PASTURE In legumebased pastures in north Queensiand | chlorfenvinphos 7 550 mL of 500 gL
WEBWORMS sray in early September if webworm numbers | diazinon 14 700 mL of 800 gL
Oncopera exceed 9 per m*.
brachyphytia
Oncopera
mitocera
ROUGH BROWN In areas where rough brown weevil is a problem | azinphos-ethyl 14 14 L of 400 glL
WEEVIL avoid successive plantings of tropical seed legumes
Baryopadus to prevent build up of weevil populations. Spray if
corrugatus adults appear in numbers after the first torm rains
SEEDHARVESTING | Where the ants are known to be a problem in | lindane WP See footnote
ANTS establishment  of pastures, treat  seed with
Pheidole spp. insecticide before planting. -
SOD WEBWORM Protection of grass Ta' grazing during wlme \smoﬂ trichlorfon 2(grazing) | 900 mL of 600 gL
Herpetogramma important. In this connection look for
Ikarsisalis damage (brown palchs) dunng late summa/eany
autumn. Spray ifn

FOOTNOTE: Seedharvesting ants (Pheidole spp.) are controlled by treating the seed before planting with lindane at the rate of 450 of
200g/kg/T00Kgof seed



PEANUTS

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per ha
CORN EARWORM Infestations of native budworm are usually | endosulfan 7 1 Lof350g/L
Heliothis controlled by outbreaks of virus disease. Spraying | methomyl 14 S-2.0L 0f225g/L
armiger and for corn earworm should only be carried out if
NATIVE BUDWORM | !arval numbers at flowering exceed 1 per metre of
Heliothis
punctiger
LUCERNE Where infestation is detected harvest early if | nil
SEED WEB MOTH possible.
Elietla bthrii
PEANUT MITE Infestations are most damaging in young crops| dimethoate 1 450mL of 300g/L
Paraphnobia sp. during periods of drought. Populations of the mite

WHITEFRINGED
WEEVIL
Graphognathus
leucoloma

WHITEGRUBS
Heteronyx spp.

decline rapidly following rain.

Crop rotation is essential to prevent build up of
weevil populations in the field. Also, remove all
volunteer peanut_plants to reduce adult weevil
numbersin the soil.

Crop rotation, together with deep ploughing, will
reduce numbers of the pest. Destroy weeds in
fallow by cultivation 1o prevent farval deveiop.
ment. Early harvesting in infested areas is
recommended.

nil

nil




POTATOES

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per 100 L
GREEN PEACH This is the main vector of potato leaf roll virus. dimethoate 7 100 mL of 300 g/L
APHID methamidophos 7 50 mL of 580 gL
Myzus persicae numbers low. Plant certified virusfree seed| monocrotophos 3 1.0L0of400g/L
potatoes. pirimicarb 2 50g0f500g/kg
POTATO Remove crop residues after harvest. Where 3 65g0f 750g/kg
MOTH possble, rotate cropping. Careful hilling and |  azinphos-ethyl 1% 125 mL of 400 gL
Phihorimaea attention to prevent soil cracking are most effective |  carbaryl 3 1.4kgof800g/kg
Operculetia cultural practices in minimizing tuber damage. If |  chlorfenvinphos 1 50 mL of 500 giL
the number of small Jeaf mines increases, spr: 1 See footnote
immediately. Repeated spraying may be required at | methamidophos 65 mL of 580 glL
2 week intervals because of re-infestation from methomy! 15-20L of 225g/L.
outside sources. Tubers held on farm for seed or for monocrotophos 3 10 L of 400 g/L
sdle at alater date should be kept in cool storage or | permethrin 150-200 mL of 500 g/L

treated with den-is dust.

FOOTNOTE: Apply 250 g of 7.5 glkg rotenone per bag.



PUMPKINS

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per 1001

PLAIN PUMPKIN- Spray if beetles appear on seedlings. Further sprays| — carbaryl 3 125g0f800g/kg
BEETLE may be required if beetles appear in large numbers|  promecarb 28 100g0f490g/kg
Aulacophora on young leaves, flowers and young fruit.
abdominaiis and
PUMPKIN
BEETLE
Aulacophora
hilaris
TWENTYEIGHT- Spray if ladybirds occur on young plants. Further | carbaryl 3 125g0f800g/kg
SPOTTED sprays may be required if large numbers of adults|  promecarb 28 100g0f490g/kg
LADYBIRD and larvae occur on older plants.
Henosepilachna

vigintioctopunctata




RICE

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days)
BROWN Mareeba growers—spray as indicated by the 14 1.3kgof800g/kg
PLANTHOPPER BROWN PLANTHOPPER MONITORING carbofuran 42 10 kg of 100gkg
Nilaparvata SERVICE. diazinon 2 350mL ol 00g/L
Burdekin  growers—spray when planthoppers
excead 10 per stool or when hopper bum isseen.
Carbofuran granules unlikely to be effective in
BROWN RICE Destroy crop residues and ratoon rice as soon as| carbaryl 1 1.3kgof800g/kg
STINK BUG posshle after harvest. Keep headlands and banks
Eysarcoris sp. clear of grass Spray if pest numbers exceed 4 per
PADDY BUG Destroy crop residues and ratoon rice as soon as| carbaryl 1 1.3kgof800g/kg
Lepiocorisa possible after harvest. Keep headlands and banks
clear of grass Spray as necessary.
WHITE RICE Destroy crop residues as soon as possble after | carbaryl 14 1.3kgof800g/kg
STEMBORER harvest. Plant cropsearly in the season. carbofuran a2 10kgofl0Og/kg
Tryporyza Carbofuran granules unlikely to be effective in

upland rice.




SAFFLOWER

Withholding Rate of specified

Pest Management notes Pesticide commercial prepara-
(days)

GREY CLUSTER Inspect plants regularly from budding onwards |  endosulfan 28 21 Lof350g/L

BUG Spray if thereare 1 5 adults or more per plant. maldison 450-900 mL of

Nysius 1180g/L

dlevelandensis and methidathon 3 1L of 400 gL

RUTHERGLEN trichlorfon 1 900 mL of 600 gL

BUG

NATIVE Inspect crops regularly from budding onwards. |  endosulfan 2 21 L of 350 gL

BUDWORM Spray when larvaeare small (lessthan 1 cm long).

Heliothis

pundliger

THISTLE APHID Check tips and undersurface of leaves. Spray only if | endosulfan 28 21 L of 350 gL

Capilophorus aphidsare present in large numbers.

elaeagni

Bees are important pollinators. Therefore, if spraying during flowering is unavoidable, spray in late evening when bees are least active. Use
insecticides which are least harmful to bees such as endosulfan and trichlorfon.



SORGHUM

Withholding Rate of specified
Pest Management notes Pesticide commercial prepara-
(days) tion per ha
AUSTRALIAN Spraying against hopper bands gives best resilts|  carbaryl 1 750-850 g of 800 gkg
PLAGUE when the hoppers are small. Spraying againg | chlorpyrifos 2 560mL of 500g/L
LocusT concentrations of adults should be done when they uLv
Chortoicetes areat res early in the morning or at dusk. diazinon 14 (harvest) | 700mL of800g/L
termini/era 2 (qrazing)
14 (harvest) | 550-700 mL of 980 g/L
uLv 2 (grazing)
fenitrothion 14 (harvest) | 650mLof500g/L
7(grazing)
maldison 450-700 mL of
uLv ~ 1180 gL
CORN EARWORM Early detection of small larvae in the heads is| endosulfan 2 16 L of 450 glL
Heliothis essential for effective control. Spray when numbers|  fenvalerate 7 300-400 mL of 200 gL
armiger exceed 2 per head. methomyl 1 152 L of 225 gL
CUTWORMS Eliminate alternative weed hosts 4 to 6 weeks| chlorpyrifos 2 (harvest) | 900 mL of 500 gL
Agrotis spp. before planting, Look out for cutworm dam 1 (grazing)
(plants cut off at ground level). Spray promptly if | trichlorfon 14 (harvest) | 900 mL of 600 gL
lossesare causing concern. 2 (grazing)
DAYFEEDING Control if necessary in the seedling stage of plant | chlorpyrifos 2 900 mL of 500 giL
ARMYWORM growth. Do not apply chlorpyrifos, fenitrothion or | methomyl 15 L of 225 gL
Spodoptera trichlorfon to alpha or pioneer 848 varieties | trichlorfon 14 (harvest) | 900 mL of 600 gL
exem| Non-economic phytotoxicty may occur on other 2(grazing)
FALSE Sample soil for larvae before planting. If present, | chlorpyrifos WP See footnote
WIREWORMS use insecticide as a seed treatment. Also, use press -_—
Gonocephalum wheels or rollers to reduce larval damage by
macleayi. promoting rapid germination and faster seedling
Pterohetaeus growth.
alternants,
Pterohelaeus
darlingensis
MIGRATORY Asfor Australian plague locust. carbaryl 1 750-850 g of 800 gkg
LocusT chlorpyrifos 2 350 mL of 500 glL
uLv
migraloria diazinon 14 (harvest) | 700-850 mL of 800 glL
2 (qrazing)
diazinon 14 (harvest) | 580-720 mL of 980 gL
uLv 2 (grazing)
fenitrothion 7(grazing) | 80OML-I L of 500 gL
maldison — 450-700 mL of
uLv 1180
naied 1(harves) | 350-500 mL of 900 glL
2(grazing)
SEEDHARVESTING | Where the ants are known to bea problem useseed | lindane WP 4 (harvest) | See footnote
ANT treatment. Also, use press wheels or rollers to
Pheidole accderate germination and thereby minimize ant
ampla attack.
SORGHUMHEAD This pes prefers compact-headed varieties | endosulfan 28 16 L of 450 gL
CATERPILLAR Practise crop rotation to avoid build up of pest | trichlorfon 14 (harvest) | 900 mL of 600 g/L
Cryptoblabes numbers 2(grazing)
adocdla
SORGHUM MIDGE | Use agronomic practices to minimize midge | carbaryl 1 2-25 L of 500 gL
Contarinia activity. These indude eiminating volunteer | chlorpyrifos 2 500 mL of 500 glL
sorghicola sorghum and Johnson grass, avoiding flowering | chlorpyrifos 2 500 mL of 500 gL
during expected rains and reducing the time spread uLv
of flowering. Scout carefully following head | fenvalerate 100 mL of 200 gL
emergence and during flowering. Spray when there |  fenvalerate - 500 mL of 40 gL
is an average of 2 midges per head.
maldison 450 mL of 1180 gL
monocrotophos 5 500-700 mL of 400 gL

FOOTNOTE: False wireworms are controlled by treating the seed with chior pyrifos at the rate of 160 g of 250 g/kg/100 kg of seed before planting.

FOOTNOTE: Seccharvesting ant (Pheidole ampia), is controlled by treating the seed with lindane at the rate of 300 g of 200 g/L/100 kg of seed
ng.

ore planting.



SWEET POTATO

Pest

Management notes

Pesticide

Withholding

(days)

Rate of specified
commercial prepara-

SWEET POTATO
WEEVIL

Cytas formicarius
degantulus

Plant uninfested material into uninvested soil.
Chemical control of existing infestation is not
recommended. Where infestation occurs practice
crop rotation.

nil




TOBACCO

Withholding Waiz al specified
Pest Management notes Pesticide enmmercia’ prepara-
(days) tion
CORN EARWORM Spray seedlings and transplants 3 times at| acephate 14 1.3 kg of 750 gk per
Heliothi.s armiger WEEKLY INTERVALS Subsequenlly. spray i
and NATIVE untopped _ crops by the TS-IeHE ML o 100 L
BUDWORM TOBAGCO  PEST ~ PREDICTION  SERVICE per 1001
Heliolhn ~ punctiger (north Queensland) OR spray unmpped crops if | deltamethrin 7 wml.ot‘zw B1.per
budworm numbers exceed 1 per 27 plants.
mio ml ofAdu gl
RET
methomyl 3 |oo.m mL W2l
permethrin -.oo.m mL of 500 g,
er ha
sulprofos 7 AMpml-18 L ef
Tl e ha
CLUSTER Spray if damage to leaves is causing concern. methomyl 3 LO0-20Hy m o 224 L
CATERPILLAR s
Spodoplera_luura permethrin 2 100200 enl. af 40 371,
per by
TOBACCO Destroy crop residues in the fidd and seedlings | methomyi 3 100 mL of 323 gL per
LEAFMINER remaining in seedbed after transplanting is a
Phthorimaea completed. Spray seedlings and transplants as for | monocrotophos 5 150 WL of 3008 1. pur
operculellti budworms. Particular attention should be paid to i
late planted crops in north Queensiand. sulprofos 7 T m,ne T WL per
ha
TOBACCO Spray seedlings and transplants as for budworms. |  acephate 1 1.3 kg ol 750 poky per
LOOPER Subsequently, spray as recommended by the
Chrywdeixis TOBACCO  PEST PREDICTION SERVICE | deltamethrin L] ml.nF.‘.S pil-per
argenlifera (north Queensiand) OR spray if numbers of
medium-sized loopers (1 cm long) exceed 3 per 4 | endosulfan )00—’50 il of 350 gl
o1
methomyi 3 wh LW 22 per
monocrotophos. 5 L3l mi, of HK) gL per
L.
TOBACCO Destroy crop residues in the field and seediings | methomyi 3 100 mLur)_wLp«
STEMBORER remaining in the seedbed afler transplanting is
Srobipalpa completed. Spray seedlings and transplants weekly. | monocrotophos 5 |sn mL ol 4k gL per
heliopa Particular attention should be paid to late planted
crops in north Queensiand. sulprofos 7 ma ml 720 gL per
deltamethrin

DL o 4 gL per
L




SORGHUM

Withholding R eadiypetifFoat
Pest Management notes Pesticide commercial prepara-
(days) a8 pt ha
SPUR-THROATED As for Australian plague locust. chlorpvrifos L2515 L of 500 gL
LocusT chlorpyritos Y515 Lof 500 /L.
uLv
guttulosa fenitrothion 7 (grazing) | SO L of HEDR/L
fenitrothion 7 (grazing) | 800400 mk. of
uLv 180 g
monocrotophos 350-700 mL. of 400 /L.
naled 1 (harves) | 350-800 mr. of 900 gL
2 (grazing)
YELLOW-WINGED As for Australian plague locust. carbaryl 1 1214 L of 500 g/l
LocusT maldison #50-700 ml of
Gasirimargus uLv (AL




SUNFLOWER

Withholding Rate af speifled
Pest Management notes Pesticide ial prepere-
(days) tion per e
BUDWORMS Spray flarge infestations occur. cypermethrin BD-RDmL & ZM0g
Heliothis spp. endosulfan 28~ 2.4 Loksshg/L
fenvalerate u #00-30) L of 200 gL
methomyl
CUTWORMS Spray when losses to seedlings occur. chlorpyrifos _
Agrotis spp.
FALSE Againgt larvae in the soil: chlorpyrifos WP See laanote
WIREWORMS Apply treatment only if pre-plant sampling _
indicates larvae are present. Use procedures such as
spp. and water injection and press wheels to reduce larval
Plerohelaeus damage through rapid germination and seedling
spp. growth. Insecticide is applied as a seed treatment at
planting.
Againgt adults: chlorpyrifos WD il cOSEDRI e +
If damage to seedlings is causing concem, use 250 ml munflower
insecticide bait. Spraying is not effective as beetles ail 14,5 kg crecked
hide by day and escape treatment. whest
methiocarb " 2.5 kgl 20 kg
pelles
GREEN Adults bask on plants in early morning. Spray | dimethoate 7 450 ol MGG/
VEGETABLE when average number per plant is 2 or more. endosulfan 28 21 Lol BGYL
BUG methomy! 115 L b 2R/
NHaa
HWroLen Pveﬂwvamg Spray: if more than 25 adults per | cypermethrin 30B-400 mL of 250 gL
endosulfan 8 21 L o1 3B@-YL
GREY CLUSTER Pcslﬂcwenng Spray: if more than 30 adults per | maldison 450-900 mL of
BUGS head before heads turn down. 11180 gyl
Nysim spp. methidathion 3 [LTET T T
WINGLESS If cockroaches are abundant at planting, use | chlorpyrifos 10Dl oL +
COCKROACHES insecticide bait. Spraying is not effective as _ 250 ml
Cosmozosteria cockroaches hide by day and escape treatment. ail to 4.5 kg cracked
spp. and wheat
pp— methiocarb 2 Skyaf2gig
pullets
s
FOOTNOTE: Treat seed againgt larvee of fase spp. and spp), a the rate of 160g of 250g/L

chiorpyrifos per 100 kg seed before planting:

Sunflowers e dependent on honey bees for pollination, Therefore, if s
are least active. Use insecticides which are least harmful {o bees such as

ing dunng llowamg is unavoidable, sprav in late afternoon when bees
josulfan or methom,



STORED GRAIN

Rate of specified Minimum

Situation Management notes Pesticide commercial pre;
paration per m*

Disinfestation of infested Jumigation must be carried out in a
gastight enclosure to ensure complete
control. Storage  structures must be
carefully sealed

Fumigants are highly toxic and should be
handled with care.

Two fumigants—methyl bromide and
phosphine—are  effective against ~grain

Dosage rates for fumigants are based on
intemal  volume of the enclosure and
apply equally to full, partly filled or
empty enclosures.

METHYL BROMIDE
This should only be used by licensed ®g 2h
operators. bromide

Additionally, it may reduce germination.

PHOSPHINE

However, the following rules must be
observed.

(a) Operators must leave the dffected area
within 2 hours of commencing place-
ment of tablets.

(b) Produce must be aired for 5 days
following ~ fumigation before it is
handled.

(@ Teblets or pelets should never be

to free water or placed in
e pecker groups. g thess. con.
ditions could result in fire.

Do not use phosphine when grain
moisture content is less than 9%, or when
grain temperature is less than 15°C.

@ Inagstigh encloare. | In 3 sructure which mects gasiight phosphine | 15 tablets or 75 pellets| 10 daysa 15-25C.
standards under pressure test, such as 7 days above 25C.
wated o8 bin, a lower dosage Tt
mey be used, A gestight enclosure will
be insect-prool prevent
reinfesation, A may “aton e
concentrations of carbon dioxide to build
up or lead to moisture migration
problems with high moisture grain.

(b) In bolted metal o weld- | In a structure which does not meet gas- phosphine 5 tablets or 25 pellets | 10 days a
mesh-hessian silo, or bag Ught stencarcs under pressure tes, sich 15-25C.

stack. a bolted metd or weldmesh-hessian 7 days above 25C,
Glo, or a bag Stack, complete control by
fumigation cannot be ensured, even a
high-dosage rates.

ISEALING TECHNIQUES: Metd, bins can be seaed by applying aluminium tape, silicone sealant, plestic shesting or adhesive paint to
wall-floor and wall-roof junctions, intake and outlet hatches, manhole covers, lap joints, and rivet and bolt holes. Weldmesh-hcssian silos or
20 siacks should be covered i PVC sheets o leas 0.25 fom thick or polythene heets.at leest 0.13 mim thick These Soacs Sould be Joinel
by tightly roling together t leas 50 om of overlap and securing with bulfdog clips, Weight the it Tormes by excess sheating afound (e base
with send snakes or lencths of timber, Wooden floors and unpainied hardboard or fibreboard walls arc not gas tight. Bag sacks should be built
o0 Hae Shaiing o iow (e Tormigaion:



TOBACCO LEAF

Rate of specified Volume of
Pesticide sped d\\uled = Sy
paration per L
Thoroughly clean hulk sheds immediately after the crop has been carbaryl 20 mL oof 50 gL 5 L
sold and again before any new crop is put into it. Spray the building
febric with pesticide to kill any residual infestation.
Fumigate the bulk shed with phosphine after loading with the new|  phosphine Rete of specified commercial preparation perm®

crop and again immediately prior (0 the sde of the crop. Sheds
should be welt sedled to retain the fumi
(Detailed information on fumigation with phoqahme is presented in
the recommendations for stored grain.)

15 tablets or 75 pellets




STORED PRODUCTS PEST CONTROL

GRAIN

Stored |groducts pests may cause serious damage to a wide ranfge of produce stored
on farms. Direct weight loss of commodities results from insect feeding, and indirect
losses are caused by contamination with faeces, frass, and bodies of dead insects. In
bulk stored commodities pest infestation can cause heating and increased moisture.
Infestation may result in a serious reduction in germination of seed. Control
procedures are necessary to prevent such damage, and Similar procedures are effective
against all the stored products pests.

A very high standard of pest control is particularly nec in cered grains.
Most of Australia's cerea grain production is exported,”and a NIL tolerance of live
insects is a requirement Tor export. Control measures are aimed at minimizin
infestation throughout the handling chain, including deliveries from farms to the bul
handling authority.

WHERE ARE THE INSECTS ON FARMS:

Most  pest infestation in_stored products arises from insects aready in other
commodities on the farm. Residues from previous harvests in headers, augers and other
harvesting machinery, and in storage areas are especially important—these residues are
usualy infested and” come into direct contact with the'new commodities. Seed grain,
feed grain and other feed supplements which are stored for long periods may support
Iara?g pest populations. Spilt produce may aso be a source of pests. All pest insects
walk, and many fly, from the sources into new uninfested products.

PREVENTION OF INFESTATIONS:

(@ Machinery and storage areas must be cleaned of all crop residues after use.
(b) Residues from machinery, spills on the ground, and old infested seed and feed
stocks should be burned completely or deeply buried.
(©) Seed and fead stocks should be kept to a minimum.
d (I;{Igé:rﬁlwgery and storage areas should be treated with insecticides, but only after
ing.

CONTROL OF INFESTATIONS:

(@ Development of pest populations is dowed down and insecticide activity is
prolonged by cooling the commodity (aerating) or by drying it.

(b) Approved insecticides should be mixed with commodities for which the intended
storage period on the farm is more than 6 weeks. The insecticide will kill any
pests present and give protection against re-infestation.

(©) Infested produce may be disinfested by fumigation in a egasrtight enclosure.
Fumlgants have no residual action, so grain may be protected by insecticides or
by putting it in an insect-proof enclosure after fumigation.

TOBACCO LEAF

Presence of the cilgarette beetle or its damage may resjallt in rejection of tobacco
t

offered for sale. Control” measures against this pest are essential.

Infestation of the new crop arises from populations of the insect breeding in
tobacco ledf or leaf fragments left after the previous crop, or other infested materials on
the farm. Thorough cleaning of bulk sheds after sale of the crop and before picking the
new crop will reduce infestation. Pestlmdeéjrays may be used to control the pest in
tobacco sheds. Should tobacco become infested” fumigation should be used to kill the

pest



STORED GRAIN

Hate al specaled _‘;’“""* of
Siluation MABApETRAL e Peuwide commeTial pre- il MT’ b
paraivon per L per 100 m:
Both pra- end pasl- Clents wl1 karvesing machlnery, handting [ azamethiphes 1l g of 5000 ydeg 5L
harved uipment,  acmge  fmslise  and | chioeyrifog-meibyl Ml of 500 p/l+
wrraunds, Hum o bery resadues fram | e cartar 20 mL of 500 7L
michinery sed SLOrIEE Nk, fenitrachion 1am.of 1 kgl
+ earbary| 2 el of SO0 gL
B or bury o infeced fredelocks and | merimiphay-meehyl Hrml of 500 gL +
. + partaryl 20 il of 300 gL
Trem sudfaces of buildings, soraye bins | fenicrnthion Lighaly caver surfaces
and hpnclling equipment wich pestivide. |+ carbaryl dust
{ane Bootnn|
Ckm and tveat the header immediately | kenstrathoon I.umly caver aurfaces, uwl»mn the Faltwsing
harvest Run the mawhiné bafome [+ carbaryt dust Lities 10 the nominated
hammng 1o rempve Lhe inseclicide dasc | [aee foulivnle] Drum wrdl 1 Eurm uper —6o
Sanen X —lry
Rras-walbers. fiddles, uaers —4td g
I‘ronl Al —IDU s
Oumde the mochint wheer reviduts —400|
may lodee
FOOTNOTE: 12 g/kg fenitrothion + 8 g/kg carbaryl
Rare of spegifled Volume of
Situation Management notes Pesticide commerciad pae- diluted spray
puRasion e 1. per ton
Uninfested grain to be | Provided the storage bins and nil
stored up to 6 weeks surrounds have been cleaned and
after harvest treated no further control measures
are necessary.
Live insects in grain for | Fumigation is most effective (see| dichlorvos EXml ol 1k kgl 1L
delivery to bulk handling| later). Where this is undesirable or
authority impracticable, grain may be sprayed
with pesticide.
Grain to be stored 6 Following cleaning and treating the| Either chlorpyrifosmethyl | |1 L of 300 gL 1L
weeks to 3 months storage bins and surrounds, treat the| OR fenitrothion* Bml ol | gl
grain with approved pesticides prior | OR pirimiphos-methvi 4.5 mL of 00 gL
to storage. PLUS EITHER
bioresmethrin + 50 gL
piperony! butoxide 1 mL af o
OR carbaryl 10l of 300 gL
OR pyrethrins + shmbar SOwLy
piperonyl butoxide 518wl
ALTERNATIVELY ok
fenitrothion/ smiger FEkEY
Blkg
carbaryl dust et tone
Grain to be stored 3 As for grain stored 6 weeks to 3| Either chlorpyriphos-methyl | MbmL of 5 gl. 1L
months to 9 months months. OR fenithrothion* 12 mL el | £l
OR pirimiphos-methy! 4.9 mL al 900 wL
PLUS EITHER
bioresmethrin + Momlof SOWL e
piperonyl butoxide Mol ap gl
OR carbaryl AL of S0 gL
OR pyrethrins + MomLar ML
piperonyl butoxide gl
Spray the surface of the grain bulk at | chlorpyrifos-methyt oL of S00 gt 5L
2 month intervals during storage. fenitrothion* 10 mL of 1 hgel.
pirimiphos-methy! 1LY ml. of #M gL
1f moth infestation is apparent spray | dichlorvos 4AmL ol |14 gl 5L

the surface of the grain bulk.

*Some of

reduce

of sorghum—CHECK THE LABEL.




APPENDIX

TRADE NAMES OF RECOMMENDED PESTICIDES

PESTICIDE PROPRIETARY NAMES
acephate ICI Orthene 75 Soluble Powder Insecticide (750 g/kg)
Schering Orthene 750SP Insecticide (750 g/kg)
azamethiphos Ciba-Geigy Alfacron 50 Residual Insect Spray (500 g/kg)
azinphos-ethyl Bayer Gusathion A Liquid Insecticide Spray (400 g/L)
Lane Kilathion Insecticide (400 g/L)
bioresmethrin Cooper's BRM 5/50 Grain Protectant (50 g/L bioresmethrin, 400 g/L
piperonyl butoxide)
carbaryl Barmac Carbene Liquid Insecticide (500 g/L)

Chem-Air Carbaryl 80 Wettable Powder (800 g/kg)

Chemspray Carbaryl Insecticide (800 g/kg)

Crop King Agricuitural Chemicals Carbaryl 80 Wettable Powder
Insecticide (800 g/kg)

ICl Septene 80 Dispersible Powder Insecticide (800 g/kg)

ICI Septene Liquid Insecticide (500 g/L)

Lane Bugmaster 80 |nsecticide (800 g/kg)

Nufarm Carbaryl SULV-25 Insecticide (250 g/L carbarvl)

Schering Sevin 8WV Carbaryl Insecticide (800 g/kg)

carbofuran Furadan 10G Insecticide/Nematicide (100 g'kg)

chlordimeform CGS 500 Cotton Insecticide, Acaricide & Ovicide (500 g/L)
CGS 800 SP Cotton Insecticide, Acaracide & Ovicide (818 g/kg)

chlorfenvinphos Shell Birlane 50 Insecticide (500 g/L)

chlorpyrifos Dow Lorshan 25W insecticide (250 g/kg)

Dow Lorsban 50EC Insecticide (500 g/L)
Dow Lorsban 50ULV Insecticide (500 g/L)

chlorpyrifos-methy! Dow Reldan 50EC Insecticide (500g/L)
cypermethrin Dow Nurellc 200EC Insecticide (200 g/L)
Dow Nurellc 40ULV Insecticide (40 g/L)
ICI Cymbush 250 Emulsifiable Concentrate Insecticide (250 g/L)
ICI Cymbush 40ULV Insecticide for L'LV Application (40 g/L)
Polyirin 200 Insecticide (200 g/L)
Polytrin 30LLV Insecticide (30 g/L)
Ripcord EC Insecticide Spray (200 g/L)
Ripcord 40ULV Insecticide Spray (40 g/L)
Roche-Maag Cypermcthrin 200 Insecticide (200 g/L)
Roche-Maag Cypermethrin ULV Insecticide (40 g/L)
Shell Ripcord 200 Insecticide (200g/L)
Shell Ripcord ULV Insecticide (40 g/L)

Decis 25 EC Insecticide (25 g/L)
Dccis 5 ULV Insecticide (5 g/L)

demeton-s-methy! Bayer Metasystox (i) Systemic Insecticide (250 g/L)
derris Crop King Agricultural Chemicals Derris Dust Insecticide (7.5 g/kg
roienone)

Chem-Air Diazinon 80 Emulsifiable Concentrate Insecticide (800 g/L)

Crop King Agricultural Chemicals Diazinon 80 Emulsifiable Concentrate
Insecticide (800 g/L)

Gesapon 80 Insecticide (800 g/L)

Gesapon ULV 90 Insecticide (980 g/L)

Lane Diazinon 80 Insecticide (800 g/L)

Bayer Mafu 500 Insecticide (500 g/L)

Lane DDVP 500 Insecticide (500 g/L)

Lane DDVP 1140 Insecticide (1140 g/L)

Nufarm dichlorvos 1 14 Insecticide (1 140 g/L)



dimethoate

disulfoton

endosulfan

fenitrothion

fenitrothion/carbaryl

fervderate

lindane
maldison

methamidophos

methidathion
methiocarb

methomyl

methyl bromide

monocrotophos

Barmac Go-Mite Insecticide (400 g-L)

BASF Perfekthion E.C. 40 Systemic Insecticide (400 g/L)
Chemspray Rogor Insecticide (300 g/I.)

fee Rogor 400 Insecticide (400 g/L)

G.F. Thion E.C. 40 Systemic Insecticide (400 g/L)

Lane Rogor Insecticide (300 g/L

Lane Rogor 40 Insecticide (400 g/L.

Lane Dimethoate 40 Insecticide (400

Nufarm Dimethoate Systemic Insecticide (400 g/L)
Rogor Diostop E.C. Insecticide Spray (400 g/L)

Bayer Disyston 5 Granular Insecticide (50g/kg)
Shell Solvirex Granular Insecticide (50 g/kg)

Campbell Endosulfan E.C. Insecticide (350 g/L)

Crop King Thiodan 35 E.C. Insecticide (350 g/L)

Hoechst Thiodan Insecticide (350 g/L)

ICI Endosan Emulsifiable Concentrate Insecticide (350 g/L)
ICl Endosan 250ULV Insecticide (250 g/L)

Lane Endosulfan Insecticide (350 g/L)

Nufarm Endosulfan SULV-45 Insecticide (450 g/L)

Nufarm Endosulfan 350EC Insecticide (350 g/L

Nufarm Endosulfan ULV 240 Insecticide (240 g/L)
Roche-Maag Endosulfan ULV Insecticide (240 g/L)
Thiodan ULV Insecticide (240 g/L)

Vclsicol Endosulfan 350 Emulsifiable Concentrate Insecticide (350 g L)

Bayer Folithion 50 Insecticide Spray (500 g/I.)

Baver Folithion 100 Insecticide Sprav (1 g/L)

Bayer Folithion 500 Insecticide (500 g/L

Ciba-Geigy Sumithion 50 Emulslflable Concentrate Insecticide (500 g/L)
Ciba-Geigy Sumithion 100 Insecticide (1 kg/L)

Ciba-Geigy Sumithion ULV Premium Grade Insecticide (1.28 kg/L)
Cooper's Fenitrogard Liquid Insecticide (1 kg/L)

Lane Fenitrothion 500 Insecticide (500 g/L)

Lane Fenitrothion 1000 Insecticide (1 kg/L)

Lane Fenitrothion Dust Grain Protectant Powder Insecticide (20 g'kg)
Lane Fenitrothion ULV Insecticide (1.27 kg/L)

Nufarm Fenitrothion 100 Insecticide (1 kg/L)

Nufarm Fenitrothion Grain Protectant Powder Insecticide (20 g/kg)

Bayer Folithion C Grain Dust Insecticide (12 g/kg fenitrothion + 8 g/kg
carbaryl)

Nufarm = Fenitrocarb  Grain  Protectant Powder Insecticide (12 g/kg
fenitrothion + 8 g/kg carbaryl)

Shell Sumicidin 200 Insecticide (200 g/L)
Shell Sumicidin ULV Insecticide (40 g/L
Shell Sumicidin ULV C50 Insecticide (40 g/L)

Lane Anti-Ant Seed Dressing (200 g/'kg)

Crop King Agricultural Chemicals Malathion ULV Concentrate Insecticide
(1180 g/L)

Farmco Malathion ULV Ultra Low Volume Insecticide (1 180 g/L)

ICI Malathion U.L.V. Concentrate Insecticide (1 180 g/L)

Lane Maldison ULV Insecticide (1180 g/L

Malathion ULV Concentrate Insecticide (1180 g/L)

Nufarm Maldison ULV Insecticide (1180 g/L)

Shell Malathion ULV Insecticide (1180 g/L)

Bayer Nitofol Insecticide Spray (580 g/L)
Lane Monitor Insecticide (290 g/L)

Prefect Insecticide (580 g/L)

Schering Monitor 580 Insecticide (580 g/L)

Supracide 40 Emulsifiable Concentrate Insecticide (400 g/L)
Bayer Mesurol Snail and Slug Bait (20 g/kg)

Du Pont Lannate L Insecticide Water Miscible Liquid (225 g/L)
Du Pont Lannate LV Water Miscible Liquid (290 g/L)

Shell Nudrin Insecticide (225 g/L)

Union Carbide Klipp Methomyl Insecticide (225 g/L)

CIG Agrigas M Methyl Bromide Fumigant (1 kg/kg)

CIG Agrigas MC-2 Methyl Bromide Fumigant (980 g/kg methyl bromide
+ 20 g/kg chloropicrin)

Methyl Bromide Penetrating Fumigant (Dow) (1 kg/kg)

Nuvacron 40 Systemic Insecticide (400g/L)
Shell Azodrin 400 Systemic Insecticide/Miticide (400 g/L)



naled
omethoate

parathion

parathion-mcthyt

permethrin

phosphine

Pirimicarb
pirimiphos-methy|

profenofos

promecarb

propargite

pyrethrins-piperonyl butoxide
sulprofos
thiometon
trichlorfon

Lane Dibrom EC Insecticide (900 g/L)
Lane Dibrom ULV Insecticide (1140 g/L)

Bayer Folimat 80 Insecticide Spray (800 g/L)

Bayer E605 Folidol Fifty Insecticide Spray (500 g/L)
Bayer Paramul 50 Insecticide Spray (500 g/L)
Chem-Air Parathion 50 (500 g/L)

Crop King Agicultural Chemicals Methyl Parathion 50 Insecticide (500 g/L)
ICl Phosfone 50M Parathion Methyl Miscible Oil Insecticide (500 g/L)
Lane Parathion 50M insecticide (500 g/L)

Shell Parathion M50 Insecticide (500 g/L)

ICI Ambush Emulsifiable Concentrate Insecticide (500 g/L
ICI Ambush 250 Emulsifiable Concentrate Insecticide (250 g/L)

Degesch Australia Pty. Limited Phosloxin Coated Fumigation Pellets—
Prepac (560 g/kg aluminium phosphide developing 330 g/kg Phosphine
PH3]

)

Degesch Australia Pty. Limited Phostoxin Fumigation Pellets (560 g/kg
aluminium phosphide developing 330 g/kg phosphine PH3)

Degesch Australia Pty. Limited Phostoxin Fumigation Tablets (560 g/kg
aluminium phosphide developing 330 g/kg phosphine PH3)
egesch Australia Pty. Limited Phostoxin Grain Fumigation Tablets
(560 g/kg aluminium phosphl de developing 33 g/kg phosphine PH3)

Degesch Australia Ply. Limited Phostoxin Round Fumigation Tablets
(560 g/kg aluminium phosphide developing 330 g/kg phosphine PH3)

Detia Gas-Ex-B Fumigation Bags (570 g/kg aluminium phosphide develop-
ing 330 g/kg phosphine PH3)

Detia Gas-Ex-T Fumigation Tablets (570 g/kg aluminium phosphide dev-
eloping 330 g/kg phosphine PH3

Detia Phosphine Fumigation Pellets (570 g/kg aluminium phosphide devel-
oping 330 g/kg phosphine PH.i)

ICI Pirimor Wettable Powder Aphicide (500 g/kg)
ICI Actellic 90SF Solvent Free Liquid Insecticide (900 g/L)

CGS Curacron 500EC Insecticide (500 g/L)
CGS Curacron 250 L'LV Insecticide (250 g/L)

Carbamult 50 WP Insecticide Spray (490 g/kg)

ICI Omite 30W Wettable Powder Miticide (300 g/kg)
Mitacron Miticide (300 g/kg)

Hardi-Py-Far (60 g/L pyrethrins, 528 g/L pipcronyl butoxide)
Bayer Hclothion EC Insecticide Spray (720 g/L)

Ekatin Systemic Insecticide (245 g/L)

Bayer Dipterex Liquid Insecticide Spray (625 g/L)

Bayer Dipterex SP80 Insecticide Spray (800 g/kg)
Nufarm Lepidex Insecticide (600 g/L)

S. R. Hampson, Government Printer, Queensland



