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Tomato spotted wilt virus (TSWV)

» TSWV is NOT by seed, contact, or through
eggs of the thrips.

» TSWY infected all cells and is
mechanically transmissible

» In CA, crops impacted by tomato spotted
wilt are tomato, pepper., lettuce and
radicchio

» 1In 2005, substantial outbreaks of spotted
wilt caused losses to processing tomato
production in Central California

» Collaborative project to investigate these
outbreaks and make management
recommendations.
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Symptoms and impact of tospovirus infection in tomato

vary depending on the age of the plant when infected
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Management of
TSWV with the Swb
gene
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Detection of resistant breaking (RB) and wild type (WT)
of Tomato spotted wilt virus (TSWV)

30 min
total RNA extraction with the RNeasy Qiagen kit (1 - 5 samples)

(synthesis of cDNA using / Loop Mediated Isothermal
1 h + 30 min Random primers) Amplification (LAMP)

+ 60 min

Polymerase chain reaction (PCR)
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Map of the state of California
showing the emergence of
resistance-breaking (RB strains

of tomato Northen
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Results of RT-PCR tests for detection of tomato RB TSWV
strains by county in 2024

TSWV-RE strains

County MIX Total
CPT FPT YPT CPN (YPT+CPN) samuplse

Colusa® 0 2 4 G 0 12
Sutter® 0 0 3 19 0 24
Yolo® 0 2 28 8 435 83
Stanislaus 0 0 3 0 0 3

Fresno 0 0 44 0 0 -=
Merced 0 0 & 0 0 8

Total | 4 02 33 45 174

* Northern counties



RT-PCR detection of YPT and CPN strains of RB-TSWV
In spotted wilt samples from Yolo

RT-PCR test with specific primers
for the detection of TSWV-RB strains
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Thrips population and TSWYV incidence during the tomato
season 2024
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Rapid insect identification based on the mtCOl
sequence

D-Loep Small ribosomal RNA

> Large
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&

» cytochrome c oxidase subunit 1 protein (CQOl) creb
located in the mitochondria.
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» DNA extraction

» Amplification of mtCOI DNA fragment by PCR
and degenerate mtCOI primers

» Sequence mtCOlI fragment

Compare sequence with those in database
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PCR amplification of the Cytochrome C oxidase subunit 1 gene (COI)
and BLAST analysis of the nucleotide sequence of selected_insects

Sunflower, Don

SF-Ho Hoper, DO May Sogatella furcifera 86.5% HM160119.1
SF-In Mirids, DO S“”ﬂi‘/’l":; Don - peuteroscopus ornatus 99.2% KJ190451.1
Th-4 Thrips, DO 980N peas, D-3, Megalurothrips 92.4% MZ882425.1
Azua usitatus
Th-10 Thrips, DO P'geolrz’zgs' P4 Frankliniella insularis 98.9% OR136277.1
Th-16 Thrips, DO P'%;ygf?;a';as Megalurothrips usitatus 98.0% MZ882425.1
WF-7 Whg‘g"es’ ngf;ﬁg‘f“ Bemisia tabaci 88.0% OR143884.1
] Thrips, From Esparto : : 0
Esp-3 Esparto (07/08/24) Thrips tabaci 99.1% OR136282.1
_ Thrips, From Esparto Thrips tabaci haplotype o
Esp-4 Esparto (07/08/24) 5 99.6% MNO036457.1
- Thrips, From Winter Thrips tabaci haplotype o
Win-3 Winter (07/08/24) 5 87.0% MNO036456.1
_ Thrips, From Fresno Thrips tabaci haplotype o
24YC-1 Fresno (04/12/24) 3 98.6% MNO036459.




PCR amplification of the mtCOI gene and BLAST analysis of
the nucleotide sequence of thrips collected from YSCs in 2024

BLAST results
County Fleld cﬂr::t::n Yo of Accession
S similarity number
Yolo Esparto O4/19/24 Frankiiniella occidentalis BT.06% OR136214.1
Winter 04/159/24 Thrips tabact 93.31% OR136280.1
Winter 05/01/24 Thrips tabaci 93.19% OR136281.1
Esparto 05/01/24 Thrips tabact 98.19% OF. 136280
Esparto 05/22/24 Thrips tabaci 99.04% OR136281.1
Ffamora e/ 19/24 Thrips tabaci 93.15% OR136281.1
Esparto e/ 19/24 Thrips tabaci 97.23% LCa50834.1

Zamora 070824 Frankliniella oceidentalis B35 38% OR136254.1

Solano Dixon 070824 Frankliniella oceidentalis o0 28% OR136224.1




Do onion thrips (Thrips tabaci) impact TSWV of processing
tomato in California

» Major insect pest worldwide

» Highly invasive
» High rate of reproduction
» Ability to disperse to new fields

» Direct and indirect crop damage

» Transmit tospoviruses (tomato spotted wilt viruses [TSWV]
and iris yellow spot virus [IYSV])

» EXists as two cryptic species

» communis-most common and a poor transmitter of
TSWV

» tabaci-more localized and transmits TSWV
efficiently to tobacco

Hypothesis: high populations of onion thrips may
explain low incidence of TSWV in processing tomatoes
In the North in 2024




Conclusions

Spotted wilt
» CPN and YPT RB-TSWV strains were detected in the North in
2024 with CPN outcompeting YPT.

» Failure to observe spread of TSWV may be due to the invasive
onion thrips, a less effective vector of TSWV

Curly top
» Absence of CTD and low BLH populations in 2024 support
hypothesis that outbreaks in 2021-22 were climate-driven

» BCTV survives in symptomless weeds and can re-emerge
under favorable conditions



Thrips growing degree day model
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Thrips blog: model predictions +
field observations

Link: https://ucanr.edu/blogs/ThripsTSWVYoloColusa/index.cfm THRIPS /TSWV STATUS IN YOLO & COLUSA }\JN(E-'{

Regular update on thrips population stages in processing tomato for Yolo & Colusa
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Unseasonably cool weather has slowed thrips population projections slightly. However, temperatures
may be into the 90s by the end of the week and we expect to see populations continue to develop.

Generation 2 adult thrips are peaking in the coming week. Thrips population will be predominantly
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