- THE ALMOND
LONFERENLE &0

WELLOME!




STAYING AHEAD OF ALMOND
PEST & DISEASE THREATS

Gabriele Ludwig, Almond Board of California
Houston Wilson, UC Riverside
James Adaskaveg, UC Riverside

Florent Trouillas, UC Davis

contitione | 2025




Carpophilus Beetle

Updates on Ecology, Monitoring and Management '.

Houston Wilson
Assoc. Cooperative Extensi@pecialist
Dept. Entomology, Univ. of CalifornieRiverside

Jhalendra Rijal
IPM Advisor¢ North San Joaquin Valley
UC Agriculture and Natural Resources

David Haviland
Entomology Farm Advisar Kern County
UC Agriculture and Natural Resources

SudanGyawaly
IPM Advisor¢ Sacramento Valley
UC Agriculture and Natural Resources

Raman Bansal

Research Entomologist v ;f{x\\
USDA Agricultural Research Service BE—




CarpophilusBeetle
Background and
Pest Status




CarpophilusBeetle
Origins + Arrival in CA

Species/Common Names =
Order: Coleoptera
Family:Nitidulidae

SpeciesCarpophilugruncatus |

Common NameCarpophilusdeetle y

0 & Pof-NFHusE U ;

Current Distribution Ll Lmm .

A Center of origin is uncleat they are globally distributed scientific reports
A Originally described from collections in Madagascar V06 SPTEEG) a1

truncatus is on the razor’s edge

A Systematics remains unclear w/ >200 SpecieSC(al’TpophiIusspp. between an outbreak and a pest

invasion
Flavia de Benedetta®?, Sii

Recent Global Spread
A 20105C reported On a|m0nds |n AUStralla https://www.nature.com/articles/s41598—022—235‘202
A 2020s¢ reported on walnuts in Argentina and Italy contiionn | 2095°
A 2023¢ reported on almonds/pistachios in California




CarpophilusBeetle
Life Stages

2N -
Adults are black, 2-3 mm long.

Pupae are white, 3.5 mm long.

LS

Eqgs are 1.5-2 mm long, creamy/white:

) A
R

Mature larvae, creamy white with a brown head and tail
end. Up to 5 mm long.
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CarpophilusBeetle

Seasonal Phenology

Pest Status
A Adults chew through the shell and deposit eggs
A Larvae tunnel into the developing nuts

A Pupate in the soil

~ Carpophilus adults and larvae produ
frass (almond meal and excreta) up t

no webbing.

Tunnels chewed by carpophilus larvae are often
flattened in cross-section.
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CarpophilusBeetle
Seasonal Phenology

Overview

A Overwinter in remnant mummy nuts

A Beetles become active on mummies in the spring

A Infest new crop nuts at hulbplit

A Adults can chew through shell, then deposit eggs

A Larvae feed on the developing nutsleavingfrassand tunnels

amons | 200
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>4 Most pupae likely in top-5 cm

CarpophilusBeetle
Infest Mummy + New Crop Nuts
Pupate in the Soll

New Crop Nut %
( A '
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CarpophilusBeetle
ldentification



CarpophilusBeetle
ldentification Iis a Challenge

Adult Features

AAdult body length ranges 2:8.4 mm
AMorphological ID is based on very fine features / male genitalia
AClubbed antennae (not unique to this species though)

APitting on bottom side of thorax
AChanges in diameter of the hind leg

D (
B
Cc

E|
E|
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0.2 mm
. .
0.1 mm
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Images: Semeraro et al. 2023



CarpophilusBeetle
Other Common Species in California Orchards

Driediruit Beetle (S
Carpophilushemipterus "o

Semararoet al. 2023

Confused Sap Beetl'
Carpophiluanutilatus

Semararoet al. 2023 U. Schmidt 2013 UC IPM

Lots of little dark
beetlesc but
only one of them

sreallya | i) 20953
problem!




Carpophilugruncatus

Only species that feeds directly on the kernel!
Fairly distinct evidence of this damage

Produce a fine
powdery frass

Make oval
shaped tunnels

- Carpophilus adults and larvae produ
frass (almond meal and excreta) up t:
'no webbing.

Carpophilus tend to consume the meat of the kernel
and leave the brown skin.

diameter,

Entrance hole without any distinguishing external or
internal features (frass, webbing, powder or insects).

Tunnels chewed by carpophilus larvae are often
flattened in cross-section.
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Carpophilugruncatus
Only species that feeds directly on the kernel!
Fairly distinct evidence of this damage
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Carpophilus
Damage ID Guide

SourceRijal, J., Ghimire, M., Wilson, ByawalyS., Haviland, D. 2024. "A visual guide to e 0
identifying invasivearpophilusbeetle damage in almonds: differentiaticgrpophilusbeetle ALMOND ﬂzlj v

" CONFERENCE
from navelorangewormand ant damage

http://www.sacvalleyorchards.com/wp-content/uploads/2024/08/CarpophilusFlyermed.pdf



9+ CarpophilusBeetle
W 4 .‘First Detection and Initie

Surveys In California
. &




CarpophilusBeetle
Timeline of Events in CA2023

Siskiyou

[Aug/Sept]- First Confirmed Find in Madera/Kings Counties
A Almond ¢ Madera Co.
A Pistachioc Kings Co.

Additional
surveys are
¢ 41 still underway

[Sept/Oct] - Launched Broader Survey
A Current RangeSan Joaquin Valley + Sacramento Valley
A Confirmed HostsAlmond + Pistachio + Walnut

THE [ = gy =g gm '
condions | 0 PR




CarpophilusBeetle
Timeline of Events in CA2023

ALots of great information on ecologyhgmt
ACollaboration to test new pheromone lures

[INov/Dec] ¢ Put Together a Game Plan for 2024

AExtension materials
AProposals to CA Pistachio Research Board and

Almond Board of CA

Almond IPM: Carpophilus beetle and

carob moth in almonds - a visual Mwuwnvem

[Oct/Nov] ¢ Connected with Australian Researchers |E=

Dual Pest Threat Makes Sanitation [
More Important than Ever

Navel Orangeworm & Carpophilus Beetle Cycles Must be Broken
By David Haviland, Houston Wilson & Jhalendra Rijal (Uiversiy of California Cooperative Estension)

L Best Rootstock o+
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New pest infesting almonds and
pistachios in the San Joaquin Valley

A 2,2023 W Agriculture Food Pest Management

‘
C phibus
info @ p2g.us.com hrvteion
i »

THE

ALMOND
CONFERENCE




| y g
7 5
A “* '
- 3 \ ‘ ¢ f
{ " _
o | ) /",
I oy |
‘ \ Mg
N NS 3

4 v
R | &% IR ~
\ e ";’?.k.‘h. I\

- 4 ' Monitoring and
Management




CarpophilusBeetle

Monitoring and Management

Monitoring

A No traps or lures available yet

A Directly inspect remnant and new crop
nuts, especially at harvest

THE _'.

ALMOND zu 25
CONFERENCE |

Images: Madge 2022



CarpophilusBeetle

Monitoring and Management

Monitoring
A No traps or lures available yet

A Directly inspect remnant and new cro
nuts, especially at harvest

Adults will survive
on mummies even
& .| when buried ~3 ft
o T deep!

eady for burial at 0 cm (left) and 90 cm (right).

Figure 2. Nut

Management

A Biological controlg very limited
A Chemical controt highly variable due --
Ato coverage issues Spray coverage is a
. . ' |
CROP SANITATIQMIghly important! maijor challenge

Crop sanitation is the key to
controlling carpophilusbeetle!

e[mnme @
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Images: Madge 2022



. CarpophilusBeetle
;* Results from Researct
in 2024¢ 2025
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Carpophilus Beetle

Spring Emergence and Movement into Canopy
Activity Periods on Ground / in Canopy

ACohorts of remnant mummy nuts placed into emergence cages
ACages checked weekly for carpophilus beetle activity
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Photos: Mahesh Ghimire &halendraRijal (UC IPM)



CarpophilusBeetle

Characterize Seasonal Phenology in CA

Key Features

A Overwinter in remnant/mummy nuts
A Infest new crop nuts at hulbplit

A Multiple generations per year

. 6- ) Multiple generations per yea jii ekt
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Figures: Mahesh Ghimire 8nhalendraRijal (UC IPM)

Eggs
Larvae
Eggs
Larvae

THE
ALMOND
CONFERENCE




CarpophilusBeetle

Characterize Seasonal Phenology in CA

Key Features
A Overwinter in remnant/mummy nuts

A Infest new crop nuts at hulbplit
A Multiple generations per year
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Figures: Mahesh Ghimire 8nhalendraRijal (UC IPM)




CarpophilusBeetle

Phenology and Temperature Models
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CarpophilusBeetle

Phenology and Temperature Models

Min: 43-50°F
Max: 102114°F
Egg to adult in ~28 days @ &b
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CarpophilusBeetle

Phenology and Temperature Models

Development Thresholds
Min: 43-50°F
Max: 10/£114°F

Now looking at
performance on

Egg to adult in ~28 days @ ¥6 almonds, pistachios
b .. and walnuts
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CarpophilusBeetle

Evaluation of Chemical Controls @ H&plit
Almonds
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Photos: Mahesh Ghimire &alendraRijal (UC IPM)




CarpophilusBeetle

Evaluation of Chemical Controls @ H&plit
No measurable impacts in first attempt

Spray Trial - 2024
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Figure: Mahesh Ghimire &halendraRijal (UC IPM)




CarpophilusBeetle

Evaluation of Chemical Controls @ H&plit
No measurable impacts in first attempt

Spray Trial 2025
Mean (+ SE) percent almond damage by carpophilus beetle
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Figure: Mahesh Ghimire &halendraRijal (UC IPM)




Carpophilus Beetle

Measured Infest in Tree Canopy
Tends to be Higher in the Lower Canopy

RevaScheibne(Wilson Lab) collecting nuts ALMOND
from the upper, middle and lower canopy FOTEEE




CarpophilusBeetle

Evaluating New Pheromone Lures

A Pheromone compounds have been identified and synthesized by the
Australians

A2 SONB KSft LIAyYy3I ( NEFAYS 0KS
Ab2 f dzZNBa | NB
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CarpophilusBeetle

Evaluating New Pheromone Lures
So Fark They Attract A LOT dfarpophiluBeetles

Bucket trap placed at ground 1,000s ofcarpophilus
level with pheromone and beetles captured ALMONE

CONFERENCE

co-attractant




