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Immediate Objectives

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

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.

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.

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.

Evaluating Plant Immunity Priming Agents (Kerry Mauck, UC Riverside)
* Deliverables: Identify elicitor products that prevent or suppress INSV symptoms in lettuce
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Ranking system for INSV hosts

CLGRP 2020-2021
Host INSV Index = Avg ELISA  ive X (Nyositive/ Niotar)

Common name Avg. ELISA Abs.| INSV positive | Total samples % INSV HoI;tdlg(SV
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
|Red root pigweed 1.592 2 30 6.7 0.106
|Nett|e|eaf 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
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TOP 10 HOSTS

Perennial Artichoke (2 fields)

Common chickweed*
Swinecress

Broccoli (2 fields)

Annual sowthistle
Nettleleaf goosefoot

Cauliflower (1 field)

Annual sowthistle
Nettleleaf goosefoot
Common lambsquarter

Vineyard (1 field)

Little mallow
Annual sowthistle

Nettleleaf goosefoot

Field surveys for INSV hosts
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Weed management to reduce hosts for INSV

November 3, 2021

SALINAS VALLEY AGRICULTURE NG

Highlighting agricultural developments, problems, research. & issues for central coast CA

Weed control in vineyards to slow the spread of
Impatiens Necrotic Spot Virus (INSV) in lettuce

Author: Richard Smith, Larry Bettiga and Daniel
Hasegawa

Published on: November 3, 2021

Richard Smith, Larry Bettiga and Daniel Hasegawa
Farm Advisors with UCCE Monterey and Research Entomologist, USDA ARS, Salinas

Impatiens necrotic spot virus (INSV) is a serious disease of lettuce in Monterey County. It is a
tospovirus that is spread by an insect vector, the western flower thrips (Frankiiniella occidentalis). INSV
also infects a wide range of other host plants and is spread when thrips acquire the virus from infected
host plants and migrate into uninfected lettuce fields. Lettuce is a key host for INSV during the lettuce
production season, but during the winter when there are no lettuce fields, the virus survives in weedy
host plants in a variety of habitats: roadsides, ditches, waste areas around equipment yards, and
natural areas. Vineyards can also be habitat for INSV due to the presence of infected weed hosts. This
article will discuss the specific role of vineyards in providing habitat for INSV host plants.

The vineyard floor in grape production in Monterey County, consists of the area under the vines (vine
row) that is irrigated with drip irrigation. Weeds are managed here using herbicides or cultivation or a
combination herbicides and cultivation. As a result, the area under the vine row generally has low weed
populations and is not the area of concern for INSV host weeds.

Wegetation in the area between rows (row middles) is managed by mowing or discing, but it is most
often vegetated with a cover crop or resident vegetation. The vegetation in this area is generally
managed by mowing.

Grass cover crops or resident grass weeds are not a concern for INSV because grasses are not hosts.
However, broadleaf weeds in row middles that are INSV hosts can serve as a source of INSV. Key
weeds in Monterey County vineyards that are of concern include:

Species Host rating#

Hairy fleabane
Good

http://ipm.ucanr.edu/PMG/WEEDS/hairy fleabane.html

Annual sow thistle
Good
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Highlighting agricultural developments, problems, research, & issues for central coast CA

Reducing winter weed host plants for managing INSV
Author: Richard Smith
m Author: Daniel Hasegawa

We published a blog post last year stressing the need to control winter weeds and felt it necessary to
issue this information again this winter as we cannot let down our guard regarding reducing host plants
for impatiens necrotic spot virus (INSV). In 2021, INSV continued to be a significant production issue
for lettuce in the Salinas Valley. Although it appears that infestations were not as severe as 2020, the
disease continues to be an ever-present threat to the lettuce industry and there are no guarantees that
2022 will be a light infection year. Controlling winter weed hosts is a first step in reducing levels of
infection during the production season. In 2020 INSV was most significant north of Gonzales. However,
due to the diligent work of the Grower Shipper INSV task force which kept track of where infections
were occurring, it appears that during the 2021 season, there was more infection further south, in the
Soledad area, than we observed in 2020,

Published on: January 21, 2022

INSV is a tospovirus that is spread by western flower thrips (Frankiiniella occidentalis). Lettuce fields
are infected by INSV by thrips migrating in from infected host plants in the early spring. During the
production season, infected lettuce fields can be the principal source of INSV. However, starting in
MNovember, at the end of the lettuce production season, INSV in weeds and other host plants (e.g.
ornaments) becomes the principle over-wintering habitat. These plants serve as the bridge for the virus
to survive during the winter fallow months and then as the source of the virus for the coming lettuce
production season (Figure 1). Therefore, it is important to direct efforts towards weed management
during the winter months to reduce the overall levels of INSV inoculum that is available for thrips to
acquire and transmit to lettuce crops. In 2021, thrips populations were also generally lower, which may
have contributed to lower incidence of INSV in the Salinas Valley (Figure 2).

A list of key winter weed INSV hosts is shown in Table 1. These species can have a high level of
infection and need to be controlled in critical areas such as cropped and non-crop areas, fallow fields,
roadsides, waste areas, banks, equipment yards and ditches. The first storms have occurred early in
the Salinas valley, and thus, winter weeds have germinatad and are developing quickly. Specific
attention needs to be paid to centrolling them until March to reduce the number of potential virus
reservoirs.

The Agricultural Commissioner is notifying growers of their responsibilities to control weeds and has
autherity to enforce removal of weeds deemed a nuisance. Given the continued risk posed by INSV to
the lattuce industry it is critical that arowers make a snecial effart to reduce wesd nonulations in all the
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Immediate Objectives

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

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.

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.

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.

Evaluating Plant Immunity Priming Agents (Kerry Mauck, UC Riverside)
* Deliverables: Identify elicitor products that prevent or suppress INSV symptoms in lettuce
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RNAIi biopesticides for crop protection
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Characterizing double-stranded RNAs (dsRNAs) in lettuce

dsRNAs are the active ingredients for RNAi

Stability and systemic Efficacy for reducing INSV
movement in lettuce infection in lettuce
1. Root uptake of double-stranded RNA targeting 1. Root uptake of double-stranded RNA targeting
INSV INSV
2. Transplant back to soil 2. Transplant back to soil
3. RT-PCR detection in leaves to determine systemic 3. Inoculate lettuce with INSV

movement and stability of dsRNAs 4. Effects of dsSRNA on INSV infection



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 dsSRNAs

14 days after dsRNA uptake

"4




Stability and systemic
movement in lettuce

Root uptake of double-stranded RNA targeting

INSV

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

movement and stability of dsRNAs

Name

WFT 1
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Target
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Western
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gene(s)
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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




Efficacy for reducing INSV
infection in lettuce

Root uptake of double-stranded RNA targeting
INSV

Transplant back to soil

Inoculate lettuce with INSV

Effects of dsRNA on INSV infection

INSV severity score
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1.0
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INSV severity (1 ug dsRNA)

In progress
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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




Immediate Objectives

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

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.

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.

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.

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




Evaluating plant immunity priming agents
For protection against INSV

Dr. Kerry Mauck
UC Riverside

Previous work: ASM at 1/12t% the label rate enhances virus tolerance in melons




Evaluating plant immunity priming agents
For protection against INSV

Dr. Kerry Mauck

Elicitor products: UC Riverside

e Actigard (Al = acibenzolar-S-methyl [ASM])*

e Botrystop (Al = chitosan)

e Cabrio EG (Al = pyraclostrobin)

e Vacciplant (Al = laminarin, a beta-1,3 glucan)*
e DEsect (Al = silicon dioxide)*

Efficacy and optimization of elicitor rates

e 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

Elicitor products:

Actigard (Al = acibenzolar-S-methyl [ASM])*
Botrystop (Al = chitosan)

Cabrio EG (Al = pyraclostrobin)

Vacciplant (Al = laminarin, a beta-1,3 glucan)*
DEsect (Al = 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

Dr. Kerry Mauck
UC Riverside

2021-2024 CDPR-funded project:
Enhancing virus control in lettuce and
melons by optimizing immunity priming
approaches
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