Improving Integrated Pest Management Practices of Major Hemipteran
Poster Number: 1 Pests in Alimond Orchards

Project ID: ENTO32
Jhalendra Rijal', Raman Bansal2, Sudan Gyawaly3, Themis Michailides?, Vincent Maiquez®, Ricky Lara%, and Mahesh Ghimire?

"University of California Cooperative Extension, Modesto, CA cdfa s o
_ 2US Department of Agriculture - ARS, Parlier, CA cA —
UNIVERSITY OF CALIFORNIA SUniversity of California Cooperative Extension, Oroville, USDA  Agricuural
Agriculture and Natural Resources 4University of California Davis, Kearney REC, Parlier, CA vaﬂgﬁym!g = | Research

5California Department of Food and Agriculture, Sacramento, CA

/ Abstract \ / Introduction
Several hemipteran pests attack almonds in California. These include native stink bug species (e.g., green Current practices for controlling hemipteran pests in almonds involve scouting and

stink bug, Chinavia hilaris), leaffooted bugs (Leptoglossus spp.), and the invasive brown marmorated stink spraying if pests are detected. However, the establishment of the invasive brown
bug (Halyomorpha halys, BMSB). These pests pierce developing nuts with their piercing-sucking marmorated stink bug (BMSB) in almond-growing regions of the San Joaquin Valley
mouthparts, resulting in unmarketable kernels commonly referred to as “brown spot.” Brown spot damage has further complicated pest management decisions. Monitoring for BMSB in areas
has increased in recent years, causing widespread economic losses for aimond growers. such as the Sacramento Valley is critical. Although monitoring-based decision-
Our recent studies found that: making is a key component of integrated pest management (IPM), no such criteria
* The invasive BMSB has expanded its range, with new detections in almond orchards in the have been developed for hemipteran pests in almonds.
Sacramento Valley and continued spread in San Joaquin Valley orchards.
« There is a positive correlation between stink bug counts in orchards and brown spot damage at There is growing concern that stink bug feeding on almonds may exacerbate hull
harvest, underscoring the importance of pest monitoring. rot, mold, and aflatoxin contamination. Recently, almonds collected from trees with
+ Hemipteran feeding on almonds increases the risk of hull rot damage. high stink bug populations and damage showed a high incidence of hull rot
« A study exploring the relationship between hemipteran insect damage and aflatoxin contamination is (unpublished data ; Rijal and Michailides), suggesting the need for further
underway. investigation of this potential correlation. The availability of biological and reduced-

» Many biological-based insecticides tested against the hemipteran pest complex show potential for risk insecticides remains essential for the sustainability of the almond industry. This
K inclusion in integrated pest management (IPM) programs. / Wect aims to address these critical questions.

Objectives

1. Conduct season-long sampling of invasive and native stink bugs and their natural enemies in Sacramento and San Joaquin Valley orchards (Pls: Rijal, Bansal, Lara, Gyawaly)
2. Develop pest risk prediction and decision support tools for managing hemipteran pests in almond orchards (Pls: Rijal, Bansal, Gyawaly)

3. Explore a relationship between hemipteran pest damage and mold, as well as aflatoxin contamination (Pls: Rijal, Michailides)

4. Examine the efficacies of biological-based and reduced-risk insecticides against hemipteran pests in almonds (PI: Rijal)
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Results and Conclusions

Objective 1 Study Results Objective 2 Study Results Objective 3 Study Results Objective 4 Study Results

Reduced risk and biological insecticide
against hemipteran pests.

Association between aflatoxin and
hemipteran feeding. Aflatoxin concentrations
(ppb) were significantly higher when LFB was
present for both fungal species, and when
BMB was present with A. flavus, compared to
fungi without bug presence (Figure below)

+ Relationship between hemipteran populations
and nut damage. The data from 2021 to 2025,
covering 93 orchard-variety combinations,
showed a significant positive correlation between
the number of BMSB recorded and the
percentage of brown spot damage at harvest.

Estabianed 115 Popuatons
-

+ Invasive BMBS was captured in 1 of 3
orchards in the Sacramento Valley in
2024. This is the first report of BMSB
infestation in an almond orchard in the
Sacramento Valley (Chico area). In
Central San Joaquin Valley orchards
(Fresno area), BMSB and damage have
been found in the last 4 years, including
in four orchards in 2024. In the north San
Joaquin Valley orchards, BMSB has
been causing economic damage for
several years, including this year in 8
orchards we surveyed. Green stink bug
and leaffooted bug populations were
observed in several locations as well.

+ The total number of gumming nuts
observed on two trees per treatment
was analyzed using one-way ANOVA,
with Tukey-Kramer HSD post hoc tests

A. parasiticus + LFB at 5%.

« Asimilar relationship will be developed for the
green stink bug. The results should help the pest
control advisers estimate the potential harvest
damage based on seasonal hemipteran counts.
The final analysis will be done after including over
10 orchard sampling data from 2024 in the
existing dataset. The results will be presented in
the annual report.

A.flavus + LFB

» No treatments differed significantly from
each other. The results are presented in
the Figure below.

A.parasiticus + BMSB
A.flavus + BUSB
A. parasiticus

A.flavus

For biological control, in 2025, we
released 6680 BMSB-specific egg
parasitoid Trissolcus japonicus (Tj) in
almond orchards in Stanislaus and
Merced counties twice during the

Mean % (SEM) in season gumming nuts per
treated tree, 2025
« Adecision support tool will be developed to help Aflatoxin contamination (ppb)

growers identify the specific hemipteran pest and ute
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season. its damage at different times of the year, which feeding. 4 of 6 orchards showed a significantly Lambda- yhalothiin
shauld helb auide their treatment decisions higher hull rot incidence (Aspergillus niger and Burkhot era spp. (Heh)
Total number of BMSB parasitoid % kernel damage vs. BMSB numbers (n=93) Rhizopus stolonifer) in gummy fruits (Figure below)
(T’:fno(ﬁl;sgra::ar::;:séo'::;;;: " 18 5 bglow). Pairs with * between are statistically K‘"’"}' NS
o different. Soybean @rn oil
¥r2024 - 3201 l © % hull rot incidence Essential oils
70 s Bur khot eria spp. (Low)
£ 50 ~ Azadiachtin + ne em ol
510 1 - +
vr2022 . 707 ° VIO s he Bea vieria bassana st. GHA
g 8. * F =96.80, P=<0.001 20 i ' Bifenthr
0 2000 4000 6000 8000 ': : 10
’ o ® 0 = T — Indoxacarb
BMSB egg cards for parasitoid recovery 3 I oz|2 H
e = mwamw z t 2L £ 2 ;
+ In addition, four BMSB-infested almond £ EEIEEIEE foctemiprd
orchards were surveyed for several © S I I 0 20 40 60 80
weeks using 4-8 sentinel egg 0 Nomardl | Nomardl
cards/orchards to detect the native 0 50 100 150 200 250 Smons | cota | T@me | smmons | wvear | Hardng NS: No statistical di among
parasitoids and recover field-released Total no. of BMSB captured per orchard 202 204
Tj. Detected Trissolcus euschisti
Methodology \
gz;;ﬂve;.:t&;)r'vey o;h;vas:ve Objective 2. Development of pest risk  Opjective 3. Relationship b mold and stink bugs Objective 4: Insecticide Evaluation
N2 032"5 'Ilsh '°‘.:°t" o " prediction and dgcl;lon SUPPP'T tools . Nonpareil 10-15 fruits were sprayed with aflatoxigenic Aspergillus flavus, and * Astudy was conducted in two border tree rows of an
n i § aBMgglp eran pests, od + Seasonal monitoring of all stink bugs A. parasiticus fungus spores in the tree, and the fruits were caged with stink almond orchard (var. Independence) to evaluate the
mrcrl: ;Qg 0N rth“éerr? jurve)i/n sover was conducted across 54 orchard bug or leaffooted bug. The separate groups of fruits were sprayed with fungal efficacy of registered and experimental biological
orchards in North San Joaquin (5) blocks from 2021 to 2025. spores, but no insect caging- Control treatment. The applications were made insecticides. The orchard had a hi f hemi
and Sacramento (3) Valleys usin L . X - ! ing- | A , insecticides. The orchard had a history of hemipteran
oD vistal. and boat ty 9 - Utilizing this dataset, the risk prediction  wice — before the hullsplit (mid-June) for one group of fruits or after the hullsplit damage.
rap, visual, and beating tray models for green stink bug and BMSB (mid-July) for another group of fruits. The study was done at UC KARE, Parlier . - " o
samplings ill be developed b loring th : ) A * Selected insecticides were applied twice in early May,
. . ) will be developed by explonng the in 2024 and 2025. The results from 2025 will be presented in the final report. with two trees as an experimental unit and four
+ Trissolcus japonicus was released relationship between stink bug feeding . For the hull rot vs. hemipterans feeding study, almonds were collected at s P .
and sentinel egg oard§ were and kernel necrosis “brown spot harvest from orchards with a history of stink bug activity during the season. The replications. In early tJune, the trees were |nspect§:d, and
deployed to recover Tj and other damage. Preliminary results are correlation between gumming fruits and the percentage of damaged nuts was the number of gumming nuts caused by bug feeding was
parasitoids. presented. nalyzed and presented. The 2025 fruit evaluation is still in process. recorded.
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