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ZA}& Biology and Management of Diamondback Moth
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John C. Palumbo, Department of Entomology

« Major pest of brassica crops world-wide.

« Economic losses = $4-5 billion annually.

« Rapid biological development

 Long history of resistance to insecticides

« Typically, a minor pest in the western U.S




iology

dback Moth B

iamon

D

i
O
>
O
@

- =
T

M. Pena, UA Yuma



1st instar DBM
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1st instar DBM
mining in leaf
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Cabbage looper

Beet armyworm

Diamondback moth

DBM Growth and Development

Developmental
Threshold (°F)

Optimal Egg-Adult

Lower Upper Temp (°F) (Avg. days)
54 95 86 18.5
54 100 86 17.9
39 107 86 11.1




Developmental rate (days from egg-adult)

Temperature and Development of DBM on Brassica crops
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* 2nd instar larva to pupa
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 Average adult longevity, ~ 15 days
« Females can lay > 250 eggs

« The moths are weak fliers, but can disperse ~ 100 ft within a crop field

* Active during the day, but more active at night.




Diamondback Moth Outbreaks

 Hot, dry weather is conducive to exponential population growth.
 Poor spray coverage and/or spray timing.

« Marginal efficacy with standard insecticide products




Diamondback moth Management

Sanitation

« Prompt destruction of crop residues
following final harvest

 (Clean culture: control of brassica
weeds in and around fields

Isolation / Crop Placement

» Avoid sequential plantings in the
same field

» Plant susceptible crops distant
from sources of insects




Diamondback moth Management

e |t startsin the nursery

e Inspect trays prior to transplanting
e Verimark transplant drench

e Scout / Monitor Thoroughly

e Initiate Control Early
(prevent establishment)




Diamondback moth Management

Maximize insecticide applications

Spray Coverage is critical
Higher spray volumes
Tighten spray intervals (4-5 d)
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i ""DL‘“T":“S Diamondback Moth Management in Desert Produce - 2021
Relative Efficacy for Diamondback Moth
Product :\Tgf Larvae Adults
Efficacy
Lannate 1A 1 Excellent-Good control
Dibrom 1B Fair control
Malathion 1B oo to no contrl
Pyrethroids 3
Assail 4A
Cormoran 4A+15
Radiant, Entrust 5
Proclaim 6
Bt, aizawaii 11B
Intrepid 18A
Torac 21
Avaunt 22
Movento 23
Coragen, Besiege 28, 28+3
Exirel, Verimark 28
Harvanta 28

* Based on local research and field observations



Diamondback moth Management

Larvae
Radiant
Proclaim
Coragen
Exirel
Avaunt

Xentari
Cormoran

Intrepid

Adults
Lannate
Dibrom
Pyrethroids

It starts in the nursery

Inspect trays prior to transplanting
Verimark transplant drench
Scout / Monitor Thoroughly

Initiate Control Early

e Rotate Modes of Action

(Do not tank mix larvacides)



Tank-mixtures for DBM control in Cabbage

Yuma Ag Center, Spring 2020

DBM /10 plants Plant

UTC

Avaunt+Xentari

= Xentari

=» Avaunt

Radiant + Proclaim
\ adiant ocla .

[ ] 12DAA1
I 6 DAA2
[ | 6 DAA3

Proclaim

Radiant

+ 3 applications
* 7-14 day spray interval
+ 22.5gpa@50 psi




Alternative Insecticides to Consider

Movento
Cormoran
Harvanta
Spear-Lep
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Movento — Suppression of DBM in Brassica crops

Yuma Ag Center, 2017-2021

LOT NK44KK29?0 MF
@ 07,20 ; '
EPA EST.NO 264-MD-003 %géguts:#“gg %NY

NET CONTENTS: 1 QT. (32 FL. 0Z.)

KEEP OUT OF REACH OF CHILDREN
CAUTION

Fo MEDICAL Ard TRASPORTATION
il 2¢ bours A Day 1-920-34-1977
Fee PRODUCT USE irfoerszias ol 1866 S0RNPER |0 8853822857,
Pleasa refer 10 booklet for additiosal
Mﬁmmw
Procues€ T e (SN0 RER T
9o e oS Reanh g Pk kG 273

ACTIVE

@R 20235
[45jd 4yt cartone ., 24
OTHER INGREDENTS: . .. . . .. . T750%
MOVENTD cortans 200 TOTAL: 108.00%
speroeramat per U5, gaken (240 grames Alfter)

£PA Re. No. 264-1050

BRASSICA (COLE) LEAFY VEGETABLES

Crops of Crop Group 5 Including: Broccoli, Broccoli raab (rapi
Cavalo broccolo, Chinese broccoli (gai lon), Chinese cabba
Chinese mustard cabbage (gai choy), Collards, Kale, Kohlrabi,
Rape greens

PESTS CONTROLLED

Aphids Whiteflies
Swede midge

Diamondback moth |

Onion thrips (larvae)

PESTS SUPPRESSED




Movento — Suppression of DBM in Brassica crops

Yuma Ag Center, 2017-2021

Avg. DBM larvae / 10 plants

.
6 _
5 _
4 _
3 4
2 4
« 7 Trials (2017-2021) 1 -
« Cabbage or broccoli
« 2 sprays/ trial 0
* Industry Standards: Industry Movento Untreated
- Radiant, Exirel, Proclaim Standards 5 0z check
« 3,7 & 14 DAA samples




Diamondback Moth in Broccoli with Cormoran

Yuma Ag Center, Fall 2017

Cormoran™

Pk
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INSECTICIDE

ADAMA

Dispersible
concentrate

Untreated

Intrepid
Cormoran, 9 oz

Comoran, 12 oz

Coragen

Exirel

Radiant

DBM / 10 Plants

Trial Average




Diamondback Moth in Broccoli

Yuma Ag Center, Spring 2018

Untreated

Dibrom i NN . -

Xentari |} S B

Avaunt | [ o
Cormoran {| I T o
Lannate SP bcd

Sniper I cde

Proclaim { Sl de 2 DAA-L

[ 5 DAA-1

Coragen [l de 8 DAAL

: [ 2DAA-2

+ 3 applications Radiant —J € - 2322:;
« 10 day spray interval E

. ntrust e
+ 23.5gpa@50 psi ?,Bﬁﬁ'i
« Sampled: 2,5 and 8 DAA Exirel - A

N 14 DAA-3

0 10 20 30 40 50 60 70 80 90
Mean DBM larvae / 10 plants




Harvanta cyclaniliprole, IKI-3106

15t Generation Diamides
* Coragen
* Besiege

Chlorantraniliprole

2"d Generation Diamides

* Verimark
* Exirel Cyantraniliprole

* Minecto Pro

4 )

3rd Generation Diamides

* Harvanta Cyclaniliprole
\_ %

0.421b Al / gal
Suspension Liquid




Harvanta cyclaniliprole, IKI-3106

Spring Cauliflower 2019
Diamondback Moth

Check a
Xentari
Avaunt
Proclaim
Exirel
Coragen - Ib
I 3 DAAL
Harvanta ']b I ThaAL
I 3 DAA2
Radiant -] b [ 17DAA2

* 25.0 gpa @ 40 psi Mean Larvae /10 plants
« 2 sprays: 8 day intervals

« Sampled at 3 and 7 DAA



Harvanta cyclaniliprole, IKI-3106

Spring Cabbage 2021

Untreated
Coragen, 50z
Avaunt, 3.5 0z

Xentari, 1.51b

Harvanta, 10.9 oz

Radiant, 5 oz

BN 24 DAA1
Proclaim, 4.8 oz [ 8 DAA1
BN 4 DAA2
Harvanta,16.4 oz 1 8 DAA2
) B 4 DAA3
Exirel, 15.0 oz B 8 DAA3
« 35¢gpa @ 50 psi

« 3 sprays: 10 day intervals
* Sampled at 4 and 8 DAA

60 80 100 120 140

DBM larvae / 10 plants



Sp ear-Lep GS-omega/ kappa-Hxtx-Hvla, peptide

: Btk crystal proteins damage the
L | gut cells allowing Spear®-Lep's
1 4 — active ingredient to access the The open channel causes

j nervous system persistent depolarization

of the nerve cell

e | damaged

openin

h gut wall (opening]
TORAU 2T 0T O T U AN i s £ e o e el oo

ACT BT GO ARIE s e e

Iv s.:za;ﬂ..s:m ‘

SRR R e 5-3: Caterpillar ingests Spear®-Lep helps
KES? U7 OF FEACH OF CHIDREN plant tissue freated neurotransmitters to bind
~..mm.hm-,%ﬂ-‘.'gy,.m.wm. v with Spear®-Lep and and open the channel
AL i: b‘::“:m‘d‘d',“l.7<?ﬁ\ﬁ~l’?'k"5-z?\‘- G IOW dose Of BTk
T R B T « GS-omegal/ kappa-Hxtx-Hvla.
T e * Peptide-based insecticides
e Worgs AMC D0
o —— « Affects a specific neuromuscular target.

=N * Mixed with low dose Bt

, « New mode of action (IRAC group 32)
- « Potential tool for IRM




Spear-Lep in Spring Cabbage

Yuma Ag Center, spring 2020

,,,g L - D E A 3 Untreated

Lesa0TEC i‘
e - ~ o~

Spear Lep +Leprotec, 1 pt

-

Spear Lep+Leprotec, 2 pt_Ib

b
b B 6 DAAL
[ 6 DAA2
B 6 DAA3
[ 12 DAA3
c

0 5 10 15 20

Dipel, 1.51b

s—— W — ——

Xentari, 1.51b

« 3 applications

+ 7-day spray interval

« 23.5gpa@50 psi

« Sampled: 6and 12 DAA

Entrust, 5 oz




There are a few more A.l.s in the pipeline

- ipalumbo@ag.arizona.edu
928-920-3387
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