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1. Valley-wide monitoring of thrips populations
• Deliverables: Provide updates on thrips populations throughout the Salinas Valley via the Salinas Valley Agriculture website.

2. Expanding the host range of INSV in the Salinas Valley
• Deliverables: Continue to identity cultivated and non-cultivated plants that can serve as hosts for INSV.

3. Assessment of roguing as a strategy to mitigate INSV infections in lettuce
• Deliverables: Determine the effects of roguing INSV-infected lettuce as a cultural practice to reduce the incidence of virus 

infection.

4. Efficacy of RNAi technology using non-GMO strategies to manage thrips and INSV
• Deliverables: Work towards a proof-of-concept for using RNAi technology as a strategy for managing thrips and INSV in 

lettuce.

5. Evaluating Plant Immunity Priming Agents (Kerry Mauck, UC Riverside)
• Deliverables: Identify elicitor products that prevent or suppress INSV symptoms in lettuce

Immediate Objectives
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Ranking system for INSV hosts
CLGRP 2020-2021

Host INSV Index = Avg ELISApositive x (Npositive/Ntotal)

Common name Avg. ELISA Abs. INSV positive Total samples % INSV Host INSV 
Index

Lettuce* 3.061 100 100 100.0 3.061
Chickweed* 3.210 26 50 52.0 1.669
Hairy fleabane 1.730 26 93 28.0 0.484
Annual sowthistle 1.721 64 295 21.7 0.373
Common lambsquarter 1.211 15 54 27.8 0.336
Purslane 1.724 13 75 17.3 0.299
Curly dock 1.508 9 46 19.6 0.295
Field bindweed 1.137 26 118 22.0 0.251
Shepherd's purse 2.557 11 116 9.5 0.242
Little mallow 1.066 101 544 18.6 0.198
Mare’s tail 1.720 15 157 9.6 0.164
Bristly oxtongue 1.073 8 54 14.8 0.159
Burning nettle 1.020 9 59 15.3 0.156
Redroot pigweed 1.592 2 30 6.7 0.106
Nettleleaf goosefoot 0.605 34 214 15.9 0.096
Prickly lettuce 0.705 3 48 6.3 0.044
Shortpod mustard 1.594 10 406 2.5 0.039
Swine cress 0.644 1 30 3.3 0.021
Artichoke 0.261 1 30 3.3 0.009
Wild arugula 0.291 1 39 2.6 0.007
Bull mallow 0.946 1 131 0.8 0.007
Alkali mallow 0.249 0 31 0.0 0.000
Iceplant 0.249 0 91 0.0 0.000
Field mustard 0.249 0 32 0.0 0.000
Plantain 0.249 0 31 0.0 0.000



Host INSV Index = Avg ELISApositive x (Npositive/Ntotal)

Ranking system for INSV hosts
CLGRP 2021-2022

Common name Avg. ELISA Abs. INSV positive Total samples % INSV Host INSV 
Index

Validation:
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Validation:
RT-PCR
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Field surveys for INSV hosts
April – October 2021

TOP 10 HOSTS INSV positive 
/ Total

% INSV 
positive

Perennial Artichoke (2 fields)

Common chickweed* 26/50 52%

Swinecress 1/30 3%

Broccoli (2 fields)

Annual sowthistle 1/20 5%

Nettleleaf goosefoot 1/20 5%

Cauliflower (1 field)

Annual sowthistle 1/20 5%

Nettleleaf goosefoot 0/20 0%

Common lambsquarter 0/20 0%

Vineyard (1 field)

Little mallow 17/44 38%

Annual sowthistle 23/37 62%

Nettleleaf goosefoot 32/42 76%

Other crops INSV positive 
/ Total

% INSV 
positive

Black mustard 0/60 0%

Russian knapweed 0/56 0%

Beans 0/42 0%

Peas 8/46 17%

Sunflower 1/32 3%

Radicchio* 22/22 100%



Weed management to reduce hosts for INSV
January 21, 2022November 3, 2021
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Outside field

Secondary infection

Primary infection

Two types of infection
Roguing: infected plants are removed 

to slow the spread of disease



0%
5%

10%
15%
20%
25%

6/22 6/29 7/6 7/13 Total

%
 IN

SV

0%
5%

10%
15%
20%
25%

9/18 10/3 10/13 10/24 Total

%
 IN

SV

Rogue No Rogue

Rogue Rogue
Rogue

Plant: 8/21/20
Harvest: 10/24/20

Roguing trials ~450 thrips per week

~117 thrips per week

RogueRogue
Plant: 5/12/21
Harvest: 7/19/21

0%
5%

10%
15%
20%
25%

7/1 7/8 7/15 7/22 7/29 Total

%
 IN

SV

~127 thrips per week

Rogue
Rogue

Plant: 6/10/21
Harvest: 8/2/21



1. Valley-wide monitoring of thrips populations
• Deliverables: Provide updates on thrips populations throughout the Salinas Valley via the Salinas Valley Agriculture website.

2. Expanding the host range of INSV in the Salinas Valley
• Deliverables: Continue to identity cultivated and non-cultivated plants that can serve as hosts for INSV.

3. Assessment of roguing as a strategy to mitigate INSV infections in lettuce
• Deliverables: Determine the effects of roguing INSV-infected lettuce as a cultural practice to reduce the incidence of virus 

infection.

4. Efficacy of RNAi technology using non-GMO strategies to manage thrips and INSV
• Deliverables: Work towards a proof-of-concept for using RNAi technology as a strategy for managing thrips and INSV in 

lettuce.

5. Evaluating Plant Immunity Priming Agents (Kerry Mauck, UC Riverside)
• Deliverables: Identify elicitor products that prevent or suppress INSV symptoms in lettuce

Immediate Objectives



RNAi biopesticides for crop protection



Stability and systemic 
movement in lettuce

1. Root uptake of double-stranded RNA targeting 
INSV

2. Transplant back to soil
3. RT-PCR detection in leaves to determine systemic 

movement and stability of dsRNAs

Efficacy for reducing INSV 
infection in lettuce

1. Root uptake of double-stranded RNA targeting 
INSV

2. Transplant back to soil
3. Inoculate lettuce with INSV
4. Effects of dsRNA on INSV infection

Characterizing double-stranded RNAs (dsRNAs) in lettuce
dsRNAs are the active ingredients for RNAi
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Name Target 
Organism

Target 
gene(s)

Length 
(nt) Designed dsRNA 

synthesis
Root 

drench

Detect in 
leaves:
3 days 

Detect in 
leaves:
7 days 

Detect in 
leaves:
14 days 

Detect in 
leaves:
21 days 

WFT_1
Western 
flower 
thrips

3 genes 491   TBD TBD TBD TBD TBD

INSV_1 INSV 1 gene 196       
INSV_2 INSV 1 gene 524       TBD

Stability and systemic 
movement in lettuce
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2. Transplant back to soil
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Efficacy for reducing INSV 
infection in lettuce
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4. Effects of dsRNA on INSV infection
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USDA headquarters-funded postdoc position: 
RNAi technologies for managing thrips, INSV, 
and other insect vectors and viruses affecting 

lettuce and vegetable crops
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Evaluating plant immunity priming agents
For protection against INSV

Dr. Kerry Mauck
UC RiversidePrevious work: ASM at 1/12th the label rate enhances virus tolerance in melons



Elicitor products:
• Actigard (AI = acibenzolar-S-methyl [ASM])*
• Botrystop (AI = chitosan)
• Cabrio EG (AI = pyraclostrobin)
• Vacciplant (AI = laminarin, a beta-1,3 glucan)*
• DEsect (AI = silicon dioxide)*

Efficacy and optimization of elicitor rates
• Lettuce grown in greenhouses at UCR
• Application of elicitors
• Lettuce inoculated with INSV
• Evaluated for symptoms and INSV titer using ELISA

Evaluating plant immunity priming agents
For protection against INSV

Dr. Kerry Mauck
UC Riverside
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Evaluating plant immunity priming agents
For protection against INSV

Dr. Kerry Mauck
UC Riverside

2021-2024 CDPR-funded project: 
Enhancing virus control in lettuce and 

melons by optimizing immunity priming 
approaches



THANK YOU

USDA: Laura Hladky, Grace Hardy, 
Kiara Gable, Tony Tapia, Aaron 

Rocha

Bill Wintermantel

UCCE: Richard Smith

GSA: Jasmine Rodriguez

Growers and PCAs
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