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Lygus bug on strawberry
Lygus bug or western tarnished plant bug
(Lygus hesperus)



Lygus bug

Photos by Rodney Cooper, USDA-ARS



Lygus bug

1st instar 2nd instar 3rd instar

4th instar 5th instar Adult

Photos by Surendra Dara, UCCE and Rodney Cooper, USDA-ARS



Greenhouse whitefly



Western flower thrips



Pallidosis-related decline



IPM tools for strawberries 
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Evaluation of botanical, chemical, mechanical, 
and microbial insecticides for a sound IPM 
program

2014 Strawberry IPM trial



Chemicals-Mode of action groups

4A Neonicotinoids
4C Sulfoximines 
6 Chloride channel activators
9C Selective homopteran feeding blockers
15 Inhibitors of chitin biosynthesis



Non-chemical alternatives

• Entomopathogenic fungi, Beauveria 
bassiana and Metarhizium brunneum

• Botanical insect growth regulator, 
azadirachtin

• Diatomaceous earth



Entomopathogenic fungus mode of action



Azadirachtin mode of action

• Interferes with protein synthesis
• Affects molting and metamorphosis
• Disturbs mating and sexual communication
• Sterilizes adults
• Reduces reproductive ability
• Acts as antifeedant and repellent

http://files.meistermedia.net/cpd/images/structures/largeview/azadirachtin.gif



Diatomaceous earth mode of action

• Powder form of fossilized remains of 
diatoms (contains silicon dioxide)

• Absorbs waxy layer of insect cuticle causing 
water loss

• Causes death due to desiccation



2014 Strawberry IPM trial
Goodwin Berry Farms, Santa Maria



2014 Strawberry IPM trial
1st application (Rate/acre) 2nd application (Rate/acre) 3rd application (Rate/acre)

1 Untreated Untreated Untreated

2 Assail 70 WP (3 oz) 4A* Assail 70 WP (3 oz) 4A Assail 70 WP (3 oz) 4A

3 Rimon 0.83 EC (12 fl oz) 15 + 

Assail 30SG (6.9 oz) 4A

Rimon 0.83 EC (12 fl oz) 15 + 
Sequoia SC (4.5 fl oz) 4C

Rimon 0.83 EC (12 fl oz) 15 + 

Assail 30SG (6.9 oz) 4A

4 Rimon 0.83 EC (12 fl oz) 15 + 

Brigade (16 oz) 3A

BotaniGard ES (2 qrt) + 

Molt-X (8 fl oz)

BotaniGard ES (2 qrt) + 

Molt-X (8 fl oz)

5 Rimon 0.83 EC (12 fl oz) 15 + 

Assail 30SG (6.9 oz) 4A

Rimon 0.83 EC (12 fl oz) 15 + 

Beleaf 50 SG (2.8 oz) 9C

Rimon 0.83 EC (12 fl oz) 15 + 

Assail 30SG (6.9 oz) 4A

6 BotaniGard ES (2 qrt) + 

Molt-X (8 fl oz)

BotaniGard ES (2 qrt) + 

Low Beleaf 50 SG (1.4 oz) 9C

Low BotaniGard ES (1 qrt) + 

Low Sequoia (3 oz) 4C

7 Actara (4 oz) 4A Actara (4 oz) 4A +

Agri-Mek SC (3.5 fl oz) 6

BotaniGard ES (2 qrt) + 

Molt-X (8 fl oz)

8 High Sequoia (4.5 oz) 4C High Sequoia (4.5 oz) 4C High Sequoia (4.5 oz) 4C

9 Low Sequoia (3 oz) 4C Low Sequoia (3 oz) 4C Low Sequoia (3 oz) 4C

10 High Diafil 610 Slurry (70 lb) Low BotaniGard ES (1 qrt) + 

Low Sequoia (3 oz) 4C

Met52 EC(16 fl oz) + 

Assail 70 WP (3 oz) 4A

11 Low Diafil 610 Slurry (35 lb) Low Sequoia (3 oz) 4C +

Molt-X (8 fl oz)

Met52 EC(16 fl oz)

12 High Diafil 610 Dust (70 lb) Low BotaniGard ES (1 qrt) + 

Assail 70 WP (3 oz) 4A

Met52 EC (16 fl oz) + 

Molt-X (8 fl oz)

*MoA group 4A Neonicotinoids
4C Sulfoximines 

6 Chloride channel activators
9C Selective homopteran feeding blockers

15 Inhibitors of chitin biosynthesis



Treatments and sampling



2014 Strawberry IPM trial-Whitefly adults
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2014 Strawberry IPM trial-Whitefly adults
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2014 Strawberry IPM trial-Thrips
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2014 Strawberry IPM trial-Thrips
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2014 Strawberry IPM trial-Lygus bug
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2014 Strawberry IPM trial-Lygus bug
Rank %Change I Spray II Spray III Spray Cost/ac

I 14 Sequoia High Sequoia High Sequoia High $143.82

II 17 Diafil Dust High
BotaniGard Low + 

Assail 70WP 
Met52 + 
Molt-X

$385.74

III 48
Rimon + 

Assail 30SG 
Rimon + 

Beleaf 50SG 
Rimon + 

Assail 30SG
$178.42

IV 54
Rimon + 
Brigade

BotaniGard ES + 
Molt-X

BotaniGard ES + 
Molt-X

$333.39

V 81 Sequoia Low Sequoia Low Sequoia Low $95.88

VI 143 Diafil Slurry High 
Sequoia Low + 

BotaniGard ES Low
Met52 + 

Assail 70WP
$378.22

VII 167
Rimon + 

Assail 30SG 
Rimon + 

Sequoia High
Rimon + 

Assail 30SG
$195.43

VIII 280 Actara
Actara + 
Agri-Mek

BotaniGard ES + 
Molt-X

$180.60

IX 307
BotaniGard ES + 

Molt-X
BotaniGard ES + 
Beleaf 50SG Low 

BotaniGard ES Low + 
Sequoia Low

$178.42

X 367 Diafil Slurry Low Sequoia Low 
Met52 + 
Molt-X

$218.12

XI 383 Untreated Untreated Untreated 0
XII 1083 Assail 70WP Assail 70WP Assail 70WP $126.63
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Actara + 
Agri-Mek
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IX 307
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Molt-X
BotaniGard ES + 
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IPMinfo app for Apple devices

a a b ab

C
BC

AB

A



IPMinfo app for Apple devices

a a b ab

C
BC



IPMinfo app for Apple devices

a a b ab

C
BC

AB

A



IPMinfo app for Apple devices

a a b ab

C
BC

AB

A



IPMinfo app for Apple devices

a a b ab

C
BC

AB

A



IPMinfo app for Apple devices

a a b ab

C
BC

AB

A



Entomopathogenic fungi as endophytes



Entomopathogenic fungi as endophytes

0

10

20

30

Untreated Soil Foliar Soil+Foliar

Se
as

o
n

al
 m

e
an

 m
u

m
b

e
r/

p
la

n
t

Live aphids Dead aphids

a a b ab

C
BC

AB

A


