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INSECTS Helicoverpa

Cotton bollworm
Helicoverpa armigera

Damage symptoms
Larvae attack all stages of plant growth. In conventional cotton 
(non-Bt varieties), larval feeding can result in; seedlings being 
tipped out, chewing damage to squares and small bolls causing 
them to shed, and chewed holes in maturing bolls, preventing 
normal development and encouraging boll rot. In any year an 
average of 15% of Bollgard II area may carry Helicoverpa larvae 
at or above the recommended threshold levels for a short period 
during peak to late flower. In Bollgard II cotton, chewing damage 
is mostly confined to fruit and may lead to yield loss.

Sampling
Sample the egg and larval growth stages of the pest. The 
growth stages of the cotton bollworm are defined as:
White egg 	 WE	 pearly white 
Brown egg	 BE 	 off-white to brown 
Very small larvae 	 VS	 0 mm–3 mm
Small larvae 	 S	 3 mm–7 mm
Medium larvae 	 M	 7 mm–20 mm
Large larvae 	 L	 > 20 mm
Eggs are laid on plant terminals, leaves, stems and the bracts 
of fruit. Larvae may be found on terminals, the upper or lower 
surface of leaves, inside squares, flowers and bolls and along 
stems. Sample the whole plant.
Sample fruit retention or fruiting factors once squaring begins, 
to gauge what level of damage is being caused to the crop. 
Sample key beneficials. This information will allow thresholds 
based on the predator to pest ratio to be applied. Collect eggs to 
check for parasitism by Trichogramma.
Frequency
Check at least 2 times/week in both conventional and Bollgard 
II crops. 
Begin cotton bollworm sampling at seedling emergence. Cease 
sampling when the crop has 30–40% open bolls. 

Methods
Through the entire season, cotton bollworms are most 
accurately sampled using visual methods. Check at least 30 
plants or 3 separate metres of row for every 50 ha of crop.
Larger samples will give more accurate estimates. Fields are rarely 
uniform, lush areas often occur in head ditches and these are 
more attractive to insects. The crop variability within the field may 
determine the minimum number of sampling points required.

Thresholds
Using eggs as the basis of a threshold can be very misleading 
as not all eggs hatch. Successful egg hatch has been measured 
to be 20% early season, 25% mid season and 40% late season. 
Early in the season eggs are particularly prone to desiccation 
and being washed or blown from the small plants. Parasitism 
and predation also reduce survival. Trichogramma parasitoids 
have the potential to reduce egg survival by over 90%. Larval 
thresholds are also impacted on by beneficial insects. Therefore 
it is important to assess beneficial insect numbers when making 
pest control decisions. Fruit retention can also be used to 
determine whether pests have caused or are at risk of causing 
economic damage.
Conventional cotton
Helicoverpa spp. 

Seedling to Flowering Flowering to Cut-out 
2 larvae /m 

or 
1 larvae > 8 mm /m

2 larvae /m 
or 

1 larvae > 8 mm /m 
or 

5 brown eggs /m

Cut-out to 15% 
open bolls

15% to 40% 
open bolls 

3 larvae /m 
or 

1 larvae > 8 mm /m 
or 

5 brown eggs /m

5 larvae /m 
or 

2 larvae > 8 mm /m 
or 

5 brown eggs /m

Bollgard II cotton
Calculation of spray thresholds in Bollgard II cotton should 
exclude larvae that are smaller than 3 mm and all eggs. Be sure 
to objectively assess larval size.
Helicoverpa spp.

Seedling to 40% open bolls
2 larvae > 3 mm /m in 2 consecutive checks 

or 
1 larvae > 8 mm /m

Where larvae between 3 mm and 8 mm are observed on 
Bollgard II cotton, consecutive checks are essential for decision 
making. Helicoverpa spp. must feed in order to ingest the Bt 
toxin. If the number of 3–8 mm larvae are above threshold on a 
given check, chances are that a large portion of these will ingest 
sufficient dose of the toxin and die before the next check.
Using the predator/pest ratio
The predator/pest ratio can be applied in conventional and 
Bollgard II cotton. The ratio is calculated as:

Total predators*
Helicoverpa spp. (eggs + VS + S larvae)

At least 30 plants or 3 separate metres of row by visual sampling 
or 20 metres of row by suction sampling is needed in order to 

H. armigera larvae (left) have pale hairs compared to darker 
hairs.on H.punctigera larvae (right). (Hugh Brier, DAFF Qld)
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use the ratio. The total number of predators must only include 
the key predator insects (marked with an asterisk in the list 
below). At least 3 of the key predator species need to be present. 
When the predator/pest ratio is 0.5 or higher, the Helicoverpa 
population should remain below the threshold of 2 larvae/m.
The predator to pest ratio calculated above does not incorporate 
parasitoids, particularly Trichogramma, in the calculation. To 
use both predators and parasitoids, the level of egg parasitism 
should be deducted from the number of Helicoverpa eggs 
before the predator to pest ratio is calculated. Levels of egg 
parasitism can vary greatly from farm to farm, region to region 
and from season to season. Generally levels decline as the 
season progresses. Notes on how to monitor egg parasitism 
levels and how to use the predator/pest ratio refer to page 51.

Key beneficial insects
Predators of eggs – red and blue beetle*, damsel bug*, green 
lacewing larvae*, brown lacewing*, ants, nightstalking spiders.
Predators of larvae – glossy, brown* and predatory shield bugs, 
big-eyed bug*, damsel bug*, assassin bug*, red and blue beetle*, 
brown lacewing*, common brown earwig, lynx, tangleweb and 
jumping spiders.
Predators of pupae – common brown earwig
Predators of moths – orb-weaver spiders and bats
Parasitoids of eggs – Trichogramma spp., Telenomus spp.
Parasitoids of larvae – Microplitis demolitor, orange caterpillar 
parasite, two-toned caterpillar parasite
Parasitoids of pupae – banded caterpillar parasite

Selecting an insecticide
The insecticide products registered for the control of 
Helicoverpa spp. in cotton are presented in Table 4 on page 
13. The use of more selective insecticide options will help to 
conserve beneficial insects. Refer to Table 3 on pages 8–9.
Be aware of resistance status and follow IRMS (pages 64–65).
*The total number of predators must only include the key beneficial 
insects marked by a similar.

Resistance profile
Conventional cotton
Widespread use of Bollgard II cotton has reduced reliance on 
chemical insecticides. However large plantings of Bollgard II 
does not change the overall frequencies of resistance genes 
in the Helicoverpa population and will not influence the rate 
at which H. armigera will develop resistance to conventional 
insecticides if significant selection pressure is imposed. While 
resistance to indoxacarb (Steward), avermectins (Affirm), 
rynaxypyr (Altacor) and organophosphates (chlorpyrifos) are 
low, recent testing has identified that frequencies of resistance 
to Bifenthrin (SP) have increased to 40%. This means that 
field failures are now likely for this product. Resistance to 
general pyrethroids has increased to 90%. Therefore the use 
of conventional chemistries for control of H. armigera in 
conventional and Bollgard II crops should be used according to 
the relevant thresholds and the principles of the IRMS applied 
to all spray decisions (pages 59–67).
Pupae busting is another key tactic for mitigating resistance risk 
to all insecticides targeting H. armigera, including Bollgard II. 
Individuals that have survived seasonal selection by insecticides 
can be controlled before they have a chance to mate, thereby 
reducing carryover of resistant insects from one season to the next.

Pupae busting should be a priority post-harvest operation on 
all cotton farms. The IRMS recommends pupae busting as soon 
as possible after harvest. For Bollgard II crops, follow the pupae 
busting directions in the products Resistance Management Plan.

Occasional detection 
of resistance

Widespread 
resistance 

Indoxacarb
emamectin benzoate

chlorpyrifos (OP)

methomyl/thiodicarb (carbamate) 
(moderate frequency)

general pyrethroids (high frequency)
bifenthrin (SP) (moderate frequency)

Cross Resistance
H.armigera resistance to Bifenthrin has increased. Field failures are likely.

Bollgard II cotton
A gene is present in field populations of H. armigera that has the 
potential to confer high-level resistance to Cry1Ac. CSIRO and 
Monsanto data suggests that this gene occurs at a low frequency 
which is probably less than 5 in 10,000. It is not cross-resistant to 
Cry2Ab and in certain environments is largely recessive. 
A gene that confers high level resistance to Cry2Ab is also present 
in field populations of H. armigera. This gene does not confer 
cross-resistance to Cry1Ac. In 2012–13 around 1–2% of the 
H. armigera population carried the Cry2Ab resistance gene. The 
continued efficacy of Bollgard II has become even more dependent 
on how the industry manages its refuges and implements the 
other elements of the resistance management plan (RMP). For 
further details, including information about recent changes in the 
frequency of Cry2Ab resistance genes in H. armigera, refer to the 
Preamble to the RMP for Bollgard II on page 68. 

Over-wintering habit
The cotton bollworm over-winters in cotton fields as diapausing 
pupae. These pupae are the major carriers of resistance from 
one season to the next. The initiation of diapause in the pupae is 
caused by falling temperatures and shortening day lengths. The 
proportion of pupae entering diapause increases from 0% in 
late February to +90% in late April – early May, depending on 
the region. Across all regions (Central Queensland, Macintyre, 
Namoi and Macquarie Valleys) diapause is initiated in at least 
50% of pupae by the first week in April. Diapause termination 
is based on rising soil temperatures beginning in mid to late 
September in most regions. Emergence from diapause usually 
occurs over a 6 to 8 week period in each valley. 

Alternative hosts
Spring host crops include; faba beans, chickpeas, safflower, 
linseed and canola. Pastures and weed flushes also sustain 
emerging spring populations. Summer host crops include; 
soybeans, mungbeans, pigeon pea, sunflower, sorghum and 
maize. The cotton bollworm will attack flowering crops of 
sorghum and maize preferentially over most other crop hosts.

Further Information:

CSIRO Narrabri  
Sharon Downes: (02) 6799 1576 or 0427 480 967. 
Colin Tann: (02) 6799 1557 or 0429 991 501.

Qld DAFF, Toowoomba 
Melina Miles: (07) 4688 1369.

NSW DPI, Narrabri 
Lisa Bird: (02) 6799 2428.

Helicoverpa
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Native budworm
Helicoverpa punctigera

Damage symptoms
Larvae cause early to mid season damage to  
terminals, buds, flowers and bolls of conventional cotton (non-
Bt varieties) in a similar manner to H. armigera.

Sampling
Refer to the section on sampling cotton bollworm on the 
previous page. It is not possible to visually differentiate the eggs 
or early larval stages of the native budworm from the cotton 
bollworm, hence it is appropriate that these pests be sampled as 
one.

Thresholds
Refer to the section on thresholds for cotton bollworm on the 
previous page. The thresholds for Helicoverpa spp. are based 
on the assumption of potentially mixed populations of cotton 
bollworm and native budworm.

Key beneficial insects
Refer to the section on Key Beneficial Insects for the cotton 
bollworm. These predators and parasitoids also attack the native 
budworm.

Selecting an insecticide
The insecticide products registered for the control of native 
budworm in cotton in Australia are presented in Table 4 on 
page 13. The use of more selective insecticide options will help 
to conserve beneficial insects. Refer to Table 3 on pages 8–9.

Survival strategies

Resistance profile
Conventional cotton
Resistance to insecticides has only rarely been detected in 
Australia. In conventional cotton, the tendency for the native 
budworm to occur in mixed populations with the cotton 
bollworm often limits insecticide control options to those that 
are also efficacious on the cotton bollworm.
Bollgard II cotton
A gene is present in field populations of H. punctigera that has 
the potential to confer resistance to Cry1Ac. Research suggests 
that this gene occurs at a low frequency which is probably less 
than 1 in 1,000. It is not cross-resistant to Cry2Ab and in certain 
environments is largely recessive.
A gene that confers high level resistance to Cry2Ab is present in 
field populations of H. punctigera. In 2012–13 around 1–1.5% of 
the H. punctigera population carried a Cry2Ab resistance gene.
The continued efficacy of Bollgard II has become even more 
dependent on how the industry manages its refuges and 
implements the other elements of the resistance management 
plan (RMP). For further details, including information about 
recent changes in the frequency of Cry2Ab resistance genes in H. 
punctigera refer to the Preamble to the RMP for Bollgard II on 
page 68.

Over-wintering habit 
The native budworm has the capacity to over-winter as pupae, 
but extensive research conducted in the early 1990s found that 
it is rarely observed to do so in cotton growing areas. However 
between 20–50% of overwintering pupae collected from 

numerous crops and fields in cotton regions during 2007 and 
2008 were H. punctigera suggesting that this strategy may now 
be more common. If conditions are favourable during winter, 
sparse but large populations survive and breed on native host 
plants in inland (central) Australia. As these winter annuals 
hay-off in spring, large migrations of moths may fly to cotton 
growing areas in eastern Australia.

Alternative hosts
The native budworm is not as closely associated with crop hosts 
as the cotton bollworm. The host range of the native budworm 
appears to be restricted to dicotyledonous (broad-leaved) hosts. 
Spring crop hosts include; faba beans, chickpeas, safflower, 
linseed and canola. Uncultivated hosts, particularly naturalised 
medics, are important in the initial buildup of the first spring 
generation. Summer crop hosts include; soybeans, mungbeans, 
pigeon pea and sunflower.

Further Information:

CSIRO Entomology, Narrabri  
Sharon Downes: (02) 6799 1576 or 0427 480 967 
Colin Tann: (02) 6799 1557 or 0429 991 501

Qld DAFF, Toowoomba 
Melina Miles: (07) 4688 1369

NSW DPI, Narrabri 
Lisa Bird: (02) 6799 2428.

Helicoverpa armigera & punctigera moths. (Hugh Brier DAFF Qld)
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Table 4: Control of Helicoverpa spp.
Active ingredient Concentration and 

formulation
Application rate of 
product

H. armigera 
resistance 
present

Comments

Cotton bollworm, Helicoverpa armigera, and native budworm, Helicoverpa punctigera
Abamectin 18 g/L EC 0.3 or 0.6 L/ha No For the control of Helicoverpa punctigera only. Use the higher rate 

alone or the lower rate with a suitable mixing partner. Do not use 
more than twice in one season – see IRMS.#

Alpha-cypermethrin 100 g/L EC 
250 g/L SC

0.3, 0.4 or 0.5 L/ha  
0.12, 0.16, or 0.2 L/ha

Yes Use low rate for eggs or newly hatched larvae. Use higher rates 
for higher egg pressure or larger larvae.

Amitraz 200 g/L EC 2.0 L/ha Apply as an ovicide with larvicide when eggs or very small larvae 
are detected. May suppress mites.

Amorphous silica 450 g/L SC 2.5–5.0 L/ha Apply during egg lay to egg hatch. Best results are obtained from 
two sequential applications 6–7 days apart.

Bacillus 
thuringiensis

Btk SC 0.5–4.0 L/ha No* Use alone or with mixtures. Refer to relevant label for details. 
*See RMP preamble page 74

Beta-cyfluthrin 25 g/L EC 0.46–0.8 L/ha Yes Can be mixed with mineral spraying oil for ULV applications or 
with water for EC applications. 

Bifenthrin 100 g/L EC 
250g/L EC

0.6–0.8 L/ha
0.24–0.32L/ha

Yes Time spray to coincide with egg hatch. DO NOT apply to larvae 
>5 cm.#

Cyfluthrin 50 g/L EC 0.6 L./ha or 0.8 L/ha Yes Application should be timed to coincide with egg hatch.
Cypermethrin 200 g/L EC

250 g/L EC
260 g/L EC

.3–0.70 L/ha
0.3–0.5 L/ha
0.29–0.48 L/ha

Yes See label for higher rate situations.

Deltamethrin 5.5 g/L ULV
27.5 g/L EC

2.5–3.5 L/ha
0.5–0.7 L/ha

Yes Use low rate as ovicide and high rates for small to medium larvae.#

Emamectin 
benzoate

17 g/L EC 0.55–0.7 L/ha No Apply at or just prior to hatching. Use non-ionic surfactant as per 
label.#

Esfenvalerate 50 g/L EC 0.5–0.7 L/ha Yes Use low rate when larvae are small and pressure is low.#

Gamma 
-cyhalothrin

150 g/L CS 0.05 or 0.06, 0.07 L/ha Yes Ovicidal rate. Apply higher rate when egg lay is heavy and/or 
H.punctigera >10mm and/or H.armigera <5mm.#

Indoxacarb 150 g/L EC 0.65 or 0.85 L/ha No Refer to label for rate selection criteria. Compatible with amitraz.#
Lambda-cyhalothrin 250 g/L ME 0.06, 0.07 or 0.085 L/ha Yes Ovicidal rate. Use low rate for newly hatched larvae.#

Helicoverpa NPV 2000 M-Obs/mL LC
5x109 M-Obs/mL LC

0.5 L/ha
0.5 L/ha

Alone or with compatible larvicide. See label for details. Target 
application to coincide with egg hatching.

Magnet 0.5L/100 m row (10–50 cm 
bands) in 72 m or 36 m

Use including insecticides as per label instructions

Methomyl 225 g/L SL 0.5–1.0 L/ha
1.8–2.4 L/ha

Yes Ovicidal rate.
Larvicidal rate. Higher rate of larvicidal rate may cause reddening 
of foliage, if excessive use an alternative. Do not apply during 
periods of plant stress.#

Paraffinic oil 792 g/L 2% or 2L/100L of water Use a minimum of 80L/ha of water. Apply only by ground rig 
before crop closure.

Piperonyl butoxide 800 g/L EC 0.3–0.4 L/ha Use as a synergist when applying synthetic pyrethroids. See label.
Chlorantraniliprole 350 g/kg WDG 0.090 or 0.150 g/ha + non 

ionic surfactant @ 125 
gai/100 L

No Target brown eggs or hatchling to 2nd instar larvae before they 
become entrenched in squares, flowers and bolls. Use high rate 
where the potential is for >3.5 larvae/m and to achieve longer 
residual control.

Thiodicarb 375 g/L SC
800 g/L WG

0.5–1.0L/ha + Larvacide
2.0-2.5L/ha
0.235–0.470 kg/ha + 
Larvacide
0.940–1.2kg/ha

Yes This product has ovicidal and larvicidal activity. See label for 
details.#

#See label for instructions to minimise impact on bees.
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