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The Australian Crucifer Vegetable
Industry

« ~15-20,000 ha crucifer vegetables nationally
 Individual farms produce 20-200 ha crucifers per annum

 Insecticide spraying is the primary pest control tactic
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The Key Pests of Australian Crucifer
Vegetables

* Inthe temperate southern States DBM is the key pest (6-9

generations pa).
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The Key Pests of Australian Crucifer
Vegetables

* |n the temperate southern States DBM is the key pest (6-9
generations pa).

* In subtropical Queensland a
complex of pests occurs:

- Crocidolomia pavonana
- Helicoverpa spp.
- Hellula hydralis
- Spodoptera litura
- Bemisia tabaci biotype B
- Thrips tabaci

- and DBM (12+ generations pa)
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History of DBM Resistance in Australia

SP/OP resistance

— 1stdocumented in mid 1980’s in Queensland
— By mid 1990’s widespread throughout southern States

An IRM strategy was implemented in QLD in the late 1980’s
— Monthly rotation of SP-OP-Carbamate-Cyclodeine products
— Summer crop break

— Crop monitoring and Bacillus thuringiensis (Bt) use promoted

No corresponding IRM response in southern States
— Greater use of Bt in 1990’s as SP/OP efficacy declined

No new insecticide classes were registered in Australia from
1980-1998



The Late 1990°’s ‘Renaissance’

1996-97: likely registration of 4 new DBM insecticides, each
with a unigue mode of action.

— fipronil, chlorfenapyr, spinosad & emamectin benzoate
Both a great opportunity and a great challenge.

Researchers, CropLife Australia and the 4 chemical Co.’s
devised an IRM strategy.

— Agreed to a ‘two-window’ rotation strategy.

— Based on modelling and limited experimental evidence likely to
increase the effective life of the rotated chemistries.



The ‘2-window’ Rotation Strategy

Version | - 1998/99 (Windowed the first two registered products)

AIRAC Diamondback Moth
- (DBM)

Insecticide Resistance Management Strategy

for NSW, South A [ and Victor

This stratagy aims to defay the development ol resistance to new insecticide groups

fipronil

chlorfenapyr

Feb Mar Apr May Jun Jul Aug

* Secure® may be used from 1 September until 15 January.
. Regent” may be used from 16 January until 31 August.

+ Labels of new products will limit use within the windows.
+ It is important to monitor crops regularly for DBM.

* Do not use mixtures of insecticides for controlling DBM.

* Use of the biological insecticide, Bt, in the early stages of crop
development is encouraged at all times of the year.

* Good crop hygiene such as use of clean seedlings will reduce
your DBM problems.



The ‘2-window’ Rotation Strategy

Progressively updated as new products registered:
Version Ill (2002-03)

AIRAC Diamondback Moth A
——_~ (DBM)

Insecticide Resistance Management Strategy

for NSW, South Australia. Tasmania and Victoda

This strategy aims to delay the development of RS indoxacal’b
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* Use of the biclogical insecticide 8t in the early stages of crop
development is encouraged.

* Secure” or Success” may be used from 1 Sep until 31 Jan.
+ Regent” Proclaim® or Avatar® may be used from 1 Feb until 31 Aug.

* Labels of new products place a limit on the ber of applicati to
be used. if further control is required on one planting, different groups

from within the same window should be rotated.
+ Itis important to monitor crops regularly for DBM.
+ Do not use mixtures of insecticides for controlling DBM.

* Good crop hygiene, such as the use of clean seelings and the prompt
working in of harvested crops, will reduce your DBM problems,

= Avcare
AIRAC is Avcare's Insocticide Resistance Action Committee

Coppagt = 51 Wonre (1190 Nrar ‘gt gt v ybvm Avemsb bt 2002 3-3



The ‘2-window’ Rotation Strategy

Progressively updated as new products registered:

Version IV (2009) — incorporates the Group 28 diamides

a 'RMRG Diamondback Moth
(DBM)

Insecticide Resistance Management Strategy

for NSW, Victoria, Tasmania, South Australia and Stanthorpe district, QLD
This strateyy atms 1n detay (he dovelspment of resistance 1o pew insecticide proups
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Labels of some products place Imlonm number dum % they can be
uned. If furthar control is regu on ane p 8 groups from
within ths same window ahould be rotated

M is important to manitor crops regularty for GBM

Do ot use mixtures of insacticides for controlling DBM (eg Bt's and
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Good crop hygiene - plaming clean sesdiings and the prompt warking in of

post harvest crop residuss - will help 1o reduce DAM prassurs
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The ‘2-window’ Rotation Strategy

Progressively updated as new products registered:

Version IV (2009) — incorporates the Group 28 diamides

s |RMRG Diamondback Moth
(DBM)

Insecticide Resistance Management Strategy
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The ‘2-window’ Rotation Strateqgy

Three regionally-specific versions:

- take account of (i) seasonal differences in DBM
pressure and spraying across the production
regions, and (ii) the lepidopteran pest complex in
Queensland.

> RMRG Diamondback Moth
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The ‘2-window’ Rotation Strategy

Now considering the introduction of generation/calendar time
windows within the 2 main Windows:

Window 1 Window 2
Month 1 | Month 2 | Month 3 I Month £ 1 Month 5 \ Month 6
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Grower Compliance with the Window
Strategy

* The level of grower compliance is moderate.

* 2006 survey: ~40% of growers claimed to follow the strategy.

« However growers that do adhere to the strategy are still likely
to benefit, because of DBM's limited property-to-property
movement (Mo et al. (2003) Environmental Entomology 32, 71-79).



Other Key IRM Strategies

These aim to preserve susceptible individuals by reducing spray
frequency:

1. Spray decision making based on crop monitoring and ETs
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Other Key IRM Strategies

These aim to preserve susceptible individuals by reducing spray

frequency:

1. Spray decision making based on crop monitoring and ETs

Electronic sampling plan:

DBM development

calculator:

Wiom e et byl e Beh Bede e L.
3 1 [ I 5 I n 3 1 3 3y
® ok e mah #hve Sahe ] 4 bmck s wanphiey tiwdt | S enss s Selestiiy tians sege)
3 DEVELOPMENT CALCULATOR
‘4
{reenmrewera 4 [ v S
’
) mcsmen w10 4|1
' VA
MNSTRUCTIONS ra e - o]
Ut T BOOE DANY 30 eae | -t o
] s e eremaE 10a ke Oups b omit: stage
" L m" ‘i'ﬁf"‘
1 Ao oy 1 inatar an
o ’ 7 ratar 18t el #iage to spoeytl
u N | 3 inater i
< o irater 1%
= A0 3D TN SHVMEPRErE tive puse aor
W e tabie 4t "
» x >
» onars
0
I
x
x
» "y
N
n
¥
Y
)
R

el S BB UL A pu Ly | gy [Deme ||

REEREE AT TET- R

W] pe pot vew [rest Famst Dods [ Wnde  Hep -8 x
A [ B [e] 0 | E | F | 6 | H | 1 ] J | KJLJN][HN]®O F T & |-
P
= SAMPLING CHART E E
« Back to 'How &n' Page J g g
- £ - £ ™
»
; . HEHHE
] 28-JundT 1:94 A E 1 il
1w I 2 e - H FH
A B hesdwiid form i [ = m —m - Fl 23
[T ) ann i iicen Full Scrmn il [ i
T eapa of ke =1 =" o 3 H
9 Bpey siea el same no By - [ 3
0 perashim i T o =] 7 7
1 i —— —E ]
11 [Fiers sampiteg o g oz e = i-z = 5 L]
17 [aertpanem S ryes i in an
13 11 Ll
14 |y e e fog iee, siog g a4 - 12 42
113 |sampiteg anal SPRAY . et [ 1
15 T4 I
17T 4 —— 15 an
150 (o S Tl Lo e Lo o i, 50 a ] 18 a5
19 |Samiing, DOK'T SPAAY 7 ar
m a 18 38
] il 12 fd 16 9 M OB M N N M X M M X 4 15| 38|
F] n an
= tatil nisssbes ol plants checked =
4 |NOTES ON BENEFICIAL INSECTS [make yaur owm notes in tha spece bakow)
o]
]
Fi
i Read the important further instrections i the boo b low
Bl s Tl ke, T PEILETY 100 (TR b 1 b I s sl 6 G vl b,
20 Lead 4 s ot snd e L |
51 [ ma decinien in otz BOT wpray S nrens n G WEEE S2 EOREST BgEn
= | s decinizn i ds 0T mprey asd pos sobced Irie of £gge e pos were mosieong, une e AR W OXWIENT G870 CULETOR fo Simtorminn when
B faraie i s and & Speay s be fosined

R Y - = A ] TR - T | || 23 - [EES L E e B@ i

Hamilton et al. (2004) J. Econ. Entomology,



Other Key IRM Strategies

2. Natural enemy conservation

Encourage choice of soft chemistries:

IMPACT OF INSECTICIDES ON NATURAL ENEMIES FOUND IN BRASSICA VEGETABLES

Information provided Is based on the current best information available from research data.
Users of insecticides should check the label for registration in their particular Crop & State, and for rates, pest spectrum, safe handling and application details.

Acthe tngredient 3 The Natural Enemies Assessed:
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L=Llow M = Medium M= High Damondtack moth pramct team. for enquiries phone Bromwyn of DHAF: (07) S468 2222
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Other Key IRM Strategies

3. Crop break

- promoted in Queensland

e |RMRG Diamondback Moth
- (DBM)

Insecticide Resistance Management Strategy

for the Lockyer Valley, Queensland

This strategy aims to delay the development of resistance to new insecticide groups

<2ArcZzr>o

Proclaim®

Mar  April May June July Aug Sept Oct|

Z0=-=-0CO0227v

The Industry aims to promote co-ordinated use of insecticides to control
DBM, Using chemicals in a rand will cause DBM to rapidly
develop resistance. Help to avoid this by adopting this IRM strategy.

Proclaim®, Belt®, Coragen® or Regent® may be used from 1 Feb until 15 Ju
Success™?, Secure” or Avatar® may be used from 16 June until 31 Oct.

Labeis of some products place a limit on the number of times they can be
used. If further control is required on one planting, differant groups from
within the same window should be rotated.

Itis important to monitor crops regularly for DBM.

Do not use mixtures of Insecticides for controlling DBM (eg Bt's and
pyrethroids).

Uso of the biological insecticide, Bt, In the early stages of crop development
is encouraged to boost natural enemies. Avoid broad-spectrum sprays (eq.
OP's and pyrethroids).

Good crop hygiene - planting clean seedlings and the prompt working in of
post harvest crop residues - will help to reduce DBM pressure,

XPMAID® TO0O-=-0CO0O0XT OMO & <O

X@»m>DdEO

-
CroplLife
IRMRG is CropLife Australia's Insecticide Resistance Management Review Group
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Other Key IRM Strategies

— IRMRG Diamondback Moth

(DBM)
3. Crop break Insecticide Resistance Management Strategy

for the Lockyer Valley, Queensland

- promoted in Queensland P E———
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4. Crop hygiene ; ; ;
- clean seedlings dre N don M aw o At ou b

- prompt post-harvest crop , purmne o i e
destruction R P, ue, CorgontorRogns ey v o ot 1.,

Success™?, Secure” or Avatar® may be used from 16 June until 31 Oct.

Labeis of some products place a limit on the number of times they can be
used. If further control is required on one planting, differant groups from
within the same window should be rotated.

Itis important to monitor crops regularly for DBM.

Do not use mixtures of Insecticides for controlling DBM (eg Bt's and
pyrethroids).

Uso of the biological insecticide, Bt, In the early stages of crop development
is encouraged to boost natural enemies. Avoid broad-spectrum sprays (eq.

Good crop hygiene - planting clean seedlings and the prompt working in of
t harvest crop residues - will help to reduce DBM prossure,

-
CroplLife
IRMRG is CropLife Australia's Insecticide esistance Management Review Group
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Other Key IRM Strategies

— IRMRG Diamondback Moth

(DBM)
3. Crop break Insecticide Resistance Management Strategy

for the Lockyer Valley, Queensland

- promoted in Queensland P E———
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4. Crop hygiene ; ; ;
- clean seedlings dre N don M aw o At ou b

- prompt post-harvest crop , purmne o i e
destruction R P, ue, CorgontorRogns ey v o ot 1.,

Success™?, Secure” or Avatar® may be used from 16 June until 31 Oct.

Labeis of some products place a limit on the number of times they can be
used. If further control is required on one planting, differant groups from

It is iImportant to monitor crops regularly for DBM.
Do not usé mixtures o Yietielcim I meedie
pyrethroids).

Uso of the biological insecticide, Bt, In the early stages of crop development
is encouraged to boost natural enemies. Avoid broad-spectrum sprays (eq.
OP's and pyrethroids).

Good crop hygiene - planting clean seedlings and the prompt working in of
post harvest crop residues - will help to reduce DBM pressure,

W (eg Bl's and

-
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IRMRG is CropLife Australia's Insecticide esistance Management Review Group
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Other Key IRM Strategies

— IRMRG Diamondback Moth

(DBM)
3. Crop break Insecticide Resistance Management Strategy

for the Lockyer Valley, Queensland

- promoted in Queensland P E———
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Success™?, Secure” or Avatar® may be used from 16 June until 31 Oct.

Labeis of some products place a limit on the number of times they can be
used. If further control is required on one planting, differant groups from
within the same window should be rotated.

Do not use mixtures of Insecticides for controlling DBM (eg Bt's and
throids).

Uso of the biological insecticide, Bt, in the early stages of crop development
is encouraged to boost natural enemies. Avoid broad-spectrum sprays (eq.
OP's and pyrethroids).

Good crop hygiene - planting clean seedlings and the prompt working in of
post harvest crop residues - will help to reduce DBM pressure,
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Other Key IRM Strategies

— IRMRG Diamondback Moth

(DBM)
3. Crop break Insecticide Resistance Management Strategy

for the Lockyer Valley, Queensland

- promoted in Queensland P E———
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Success™?, Secure” or Avatar® may be used from 16 June until 31 Oct.

Labeis of some products place a limit on the number of times they can be
used. If further control is required on one planting, differant groups from
within the same window should be rotated.

Itis important to monitor crops regularly for DBM.
Do not use mixtures of Insecticides for controlling DBM (eg Bt's and

Uso of the biological insecticide, Bt, In the early stages of crop development
is encouraged to boost natural enemies. Avoid broad-spectrum sprays (eq.
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Resistance Screening

A national resistance screening program helps inform the IRM program.

 Four insecticides are being tested:
- emamectin benzoate
- iIndoxacarb
- spinosad
- Bt kurstaki

 Results: ‘

1. Low-moderate resistance to the 3 synthetics, particularly in
Queensland populations (highest RR’s at LC;, ranging from 5.0-13.3).

« Potter tower application to 3" instars on cabbage leaf discs.‘

2. No detectable shifts in Bt susceptibility.



Group 28 Diamide IRM

* The Group 28 Diamides - high lepidopteran larval activity
- minimal impact on beneficials
- low mammalian toxicity

« An Australian Diamide Working Group has formed to help preserve the
Group 28 products against the resistance risk

« The national resistance screening program will be expanded to include
the Group 28 products



Group 28 Diamide IRM Challenges

1. Immediate Challenge: Durivo™

This new diamide (chlorantraniliprole)—neonicotinoid (thiamethoxam)
seedling drench mixture formulation presents a particular IRM challenge,
due to:

1. formulation persistence

2. potential for successive crop treatment

To conserve the Diamides as effective DBM insecticides we advise:
1. restrict Durivo™ transplant use to the Window allocated for Diamides

2. work in Durivo™-treated crops immediately after harvest

2. Longer-term Challenge: registration of more Group 28 products

Future registrants may not wish to ‘window’ their products
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