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1889 - Discussed growing them & could [
be a viable commercial crop “soon”

Edward Wickson, UC Dean of Ag and
1854 — USA Introduction Director of AES

1881 - First pistachios planted

in Sonoma CA

1889 - The pistachio needs more time
to declare its CA career

Edward Wickson, UC Dean of Ag and
Director of AES



The ‘Peters’ male is
reported to have
been selected and
named by A.B.
Peters, a Fresno
pistachio grower, in
the early 1900s.

1919 - Was stated that
“commercial results are only
just being attained”

Edward Wickson, UC Dean of
Ag and Director of AES, retired

1919 - 25,000 trees were
released but none were ideal for
CA climate

Edward Wickson, UC Dean of Ag
and Director of AES, retired




* 1960 - pistachios planted on a
larger scale to the “Kerman”
variety in California followed by « 1979-31,651A harvested yielding
Arizona, New Mexico and Texas 17 million pounds (676lbs/A)

e 1977 -Dr. Whitehouse received
the Pistachio Association's first
Annual Achievement to Industry

award
* 1929 - William Whitehouse, botanist, <+« 1976 -First commercial pistachio Th £ th
collected 20lbs of nuts from modern crop was harvested from 1,700A, e rest of the story...
day Iran, with one tree variety named representing approximately 1.5

“Kerman” showing great promise million pounds (882lbs/A)



2023 Bearing Acres and Total Pounds

District Counties/State Bearing Acres Total Pounds
D1 Kern, San Bernadino, San Luis Obispo 208, 824 635,628,000
Santa Barbara, Tulare
D2 ‘ Fresno, Kings, Madera, Merced 237,674 802,534,000
D3-North‘ Butte, Colusa, Glenn, Placer,
Sacramento, Shasta, Solono, Sutter, 13,065 45,020,000
Tehama, Yolo, Yuba
D3-Sout Alameda, Calaveras, Contra Costa,
Monterey, San Benito, San Joaquin, Santa 1,517 3,370,000
Clara, Stanislaus
Arizona and New Mexico 10,750 9,554,000
TOTAL 471,830 1,496,106,000

Current varieties: Kerman, Golden Hills, Lost Hills & Gumdrop



CA Pistachio Acreage
1979 - 2023
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ALMOND vs PISTACHIO
Total Acreage: 1995-2022

Almond
Pistachio
Walnut

Pecan

1.56 M
605K
385K
4K*
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THE PEST

Gills Mealybug: Ferrisia gilli Gullan
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Gills Mealybug: HISTORY

First arrived in late 1990’s

Pistachio orchard in Tulare County

Initial infestations were localized for many years

Spread rapidly throughout the San Joaquin Valley’s pistachio orchards
* 2006 -found in 11 counties infesting pistachio

Also found infesting almond, stone fruit, persimmon and grape




Gills Mealybug: BIOLOGY

 Approximately three generations per year
* Adult females overwintering in cracks & knotholes (Sept/Oct)
* Springtime migration of nymphs to tree canopy (March/April)
* Late spring movement of adult females to cluster rachis and growing nuts
(Late May)
* Females give birth to crawlers (hymphs) that feed on the pistachio hull




Gills Mealybug: DAMAGE

* Punctures plant tissue to feed from the phloem using plant carbohydrates
* Mealybugs excrete honeydew onto foliage and nut crop, encouraging sooty mold growth
* Photosynthesis is impacted due to sooty mold
* Further reduces carbohydrate formation and nut sizing
* Mealybugs feed on nut clusters, reducing nut size and quality
* Hulls break down and stain the shell




Gills Mealybug: MANAGEMENT

* Biological Control - Use of lace wings, ladybugs, parasitoids with limited success
* Cultural Control - The washing of harvest equipment is encouraged between orchards
* Insecticides
* Organic - products are being evaluated
* No mating disruption pheromone
* Conventional - 4-5 products available and are being reevaluated for best timing and efficacy




Gills Mealybug: Ferrisia gilli Gullan

UC ANR Publication 8207
Released in 2006

David Haviland et al.
http://anrcatalog.ucdavis.edu

Gill’'s mealybug photos were
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Ferrisia gilli: A New Mealybug
Pest of Pistachios and Other
Deciduous Crops

DAVID HAVILAND, University of California Cooperative Extension Farm Advisar,

Kem County; ROBERT BEEDE, University of California Cooperative Extension Farm Advisor,
Kings and Tulare Counties; KRIS GODFREY, Research Scientist, California Department of
Food and Agriculture Biocontrol Program; KENT DAANE, Cooperative Extension Specialit,
University of California, Berkeley

INTRODUCTION

Ferrisia gilli, Gills mealybug, is a newly described species of mealybug that is spread-
ing throughout pistachio production regions in California (Gullan et al. 2003). In
the late 1990s, Gill's mealybug was first found infesting pistachios near the own of
Tulare in the southern San Joaquin Valley of California. By 2006 it had spread to at
least 3,000 acres (1,214 ha) of pistachios in 11 counties (Butte, Colusa, EI Dorado,
Fresno, Gle

n, Madera, Tulare, Sacramento, Shasta, Stanislaus, and Tehama). Gill's
mealybug has also been found, and
oceasionally caused problems, on
almonds, grapes, persimmons, and
stone fruits as well as several deciduous
omamentals such as fruitless mulberry

IDENTIFICATION

Adult female mealybugs are flat and
oval (2 10 5 mm, or 0.08 to 0.20 inch.
in length), and have a pink body cov
ered with white wax. Wax pattems on

the body surface give the mealybug a
striped appearance. They may also be Figure 1. Adult femaes of Ferrisia gii have pink
bodies and are covered in white wax with bare
patches that give the appearance of two stripes
down the back. Long, white, glassy rods may
k0 be present, as shown in this photograph.

covered in crystalline filaments (5 t0 10
mm, or 0.2 to 0.4 inch) that have the
appearance of long, glassy rods (fig. 1)
Adult males, rarely noticed in the field.
are smaller than females and have wings
(fig. 2). Immature mealybugs, called
nymphs, pass through three develop
mental stages (instars) and look like
smaller versions of the adult females

Gills mealybug may be con
fused with the grape mealybug

Pscudococcus maritimus), a non-
damaging mealybug that is some-
times found on pistachios. The grape
mealybug can be distir
Gill's mealybug by its longer tails, fila
ments around the edge of its body, and
lack of long, glassy rods (fig, 3)

uished from

Figure 2. The adult male of Gils mealybug
(center) has one pair of wings and two long tails
compared with the wingless immatures and adult
females. Adult males are rarely noticed in the field

Figure 5. Nuts from uninfested (eft)
and Gills mealybug-infested (right
pistachio trees.

Figure 8. During the late spring, mealybugs prefer to feed
on the pistachio rachi, after which they move to the hulls.

Figure 6. In the fal, Gil's mealybugs
aggregate on the trunk and main scaffolds
where they give the surface a white,
bearded appearance.

Figure 10. Wet spots from honeydew
produced by Gill's mealybugs in pistachio.

Figure 1. Aggregations of Gil's mealy
bug on the trunk of one of its altemate
hosts, akmond.

Figure 12. Green lacewing lanva
feeding on mealybug nymphs.

Figure 13.
nextto two

Figure 7. During budbreak the mealy
bugs migrate to and begin feeding on
the sweling bud and developing shoot.

Figure 9. During the summer, adult females of Gis mealybug
produce large numbers of crawers that aggregate and feed near
their mothers.

Figure 15. Mealybugs parasitized by one or more wasps will stop
feeding, begin tobloat and turn yellow (arrows), and then tum
an amber brown color, When parasitoids are fully developed, they

chewa

harvest. Whereas the overwintering generation has low survival rates
throughout the winter, the two in-season generations are noted for
their exponential growth rates such that one mealybug per cluster in
May can result in hundreds of mealybugs per cluster at harvest

FINDING GILL'S MEALYBUG

Late Summer through Harvest

Look for wet, shiny, or black areas in the tree canopy (fig. 10). Wet
shiny spots are the result of large amounts of honeydew excreted by
the mealybugs, and the black areas are where honeydesw has acted as a
substrate for the growth of sooty mold. When honeydew or sooty mold
is anywhere in the canopy, look for mealybugs within the clusters

Fall and Early Winter
Look for white, fuzzy aggregations of mealybugs on the under-
sides of the main scaffolds, in knotholes, or on the trunk (fig. 11).
Even after these adult females have produced offspring and died
their carcasses will remain on the trunk as evidence of an infes-
tation for up o a year. If white aggregations of mealybugs are
found, mark the location

d retrn the following spring to deter
mine the need for an in-season insecticide application

BIOLOGICAL CONTROL

Several species of predators and parasitoids can suppress Gill’s mealy-
bug densities. Predators include green lacewings (fig. 12) and a
small brown coccinellid (ladybird) beetle whose larva mimics the
appearance of a mealybug (figs. 13 and 14). Parasitoids include
wasps in the gencra Pscudaphycus, Chrysoplatycerus, and Anagyrus
(fig. 15). These parasitoid species have been shown to effectively
reduce Gills mealybug populations on almond, persimmon, and
grape crop systems where pyrethrin-based insecticide use is very
limited. However, they are rarely found in pistachios where these
insecticides are often used for control of true (hemipteran) bugs

Figure 14. Predatory beetle larva (left) next to
a mealybug.

Adult predatory beetle (right
female Gil's mealybugs.

= TOF OIChATds NOT ITESTed. INMIATE MONTOTING POSIAMS 0 Chsure that

pest control advisc

orchard are trained to recogniz

round exit hole in the side of the mealybug mummy.

ors, irrigators, pruning crews, and others working in the

and report mealybug infestations

Figure 16. Ants, such as this native gray
ant on an almond hull, collect honeydew
from mealybugs and protect them from being
parasitized. At certain times of the year they
may akso feed directly on the mealybugs.

8207 5
+  For infested orchards, ensure that equipment is washed down
prior w0 leaving the site, especially during harvest. Hitchhiking
on equipment is the primary means of mealybug spread
+ Ensure that pruning and other fiekl crews do not enter uninfested
orchards after working in an area infested with mealybugs
+ When grafting new pistachio orchards, use only budwood collected
from locations that do not have mealybug infestations
SUMMARY
= Gills mealybug, Ferrisia gilli, is a newly described species of mealybug,
that infests pistachios and other deciduous crops and woody plants
+ Iifeeds on plant juices and can cause significant economic
losses by lowering the quality of pistachio nuts,
+ Monitor for the mealybug by looking for honeydew and sooty
mold during the summer and for white aggregations of mealybugs
on the trunk and scaffolds in the fall and winter
+ Biological control organisms are very effective, but only in
crops where pyrethrin-based insecticides are not used
+ Where biocontrol is insufficient, mealybug control can be attained by a single
in-season application of insecticides such as buprofezin or acetamiprid
Check the UC IPM Pest Management Guidelines for Gills Mealybug in Pistachios
(lheep:#wwwipm ucdavis.edu) for current chemical control options.
+ Prevent mealybug spread by washing down equipment, especially
during harvest, prior to leaving orchards known to be infested.
REFERENCES.
Gullan, F ., D, A, Downie, and §. A, Steffan. 2003, A new pest species of the
mealybug genus Ferrisia Fullaway (Hemiptera: Pseudococcidae) from the
United States. Annals of the Entomological Society of America 96:723-737
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FOR FURTHER INFORMATION
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your local UCCE Farm Advisor or in the lollowing sources:
wiversity of Califomia IPM Pest Management Guidelines: Pistachio, available for
free downloading at the UC IPM Web site, hurpi/fwwwipm.ucdavis.edu/PMG/.
Fistachio Production Manual, 2005, 4th ed. Available for purchase from
the UC Fruit and Nut Research and Information Center, Department
of Plant Sciences, UC Davis. hup#/fruitsandnuts.ucdavis.edu
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THE PROBLEM

MRL Concerns for Pistachios




Factors contributing to MRL Concerns for Pistachios

* Pistachios are a relatively young US crop - 1976

* Pistachios were considered a minor nut crop until 2014-2015
> 300K acres needed to move to a major crop
 Theywere part of the “TREE NUTS Crops of Crop Group 14-12”

* Residue data was used from almonds for the minor nut crop group

* Pistachio biology is different from other nut crops

* Gill's mealybug arrived in late 1990’s when there was only ®71K acres of pistachios

* Gill’s mealybug can now be found from Madera to Kern Counties

* Gill's mealybug was managed with a single pesticide application

* Now, multiple pesticide applications are needed to keep nuts free of mealybug
and sooty mold

* Gill’s mealybug has displayed pesticide resistance to some products

* Movement of resistant populations on machineryis a concern



Insecticides used for Mealybug Management

INSECTICIDE IRAC TARGET MRL - US/EU
APPLICATION (ppm)

SPIROTETRAMAT Crawler 0.25/0.5
June Resistance
BUPROFEZIN 16 Crawler 0.05/0.01 Perhaps some
Mar-Apr resistance-
research needed
ACETAMIPRID 4A 2"d Gen 0.1/0.07 Perhaps some
Crawler resistance-
May or July research needed
IMIDACLOPRID 4A Crawler 0.05/0.01
May Resistance??
SUFLOXAFLOR 4C Crawler 0.015/0.02 Pulled due to MRL

May issues



MRL Concerns for Pistachios

IMIDACLOPRID

* Soil or foliar application made according to label

Inexpensive application (= $8/A)

2020 MRL=0.05ppm to 2022 MRL =0.01ppm

Potential nut rejections

Growers should check with processors on BMP’s for Gill’s mealybug management

What the industry is experiencing with imidacloprid applications*
 Soil application = MRL issue

* Single foliar application prior to June 1 = No MRL issue

* Single foliar application after June 1 = MRL issue

* Two foliar applications = MRL issue

*Not a hard and fast rule



RESEARCH



MRL Focused Research

Evaluate application timing and efficacy of established, newly registered and experimental
insecticides — UCCE Kern County

* Organic
* Conventional
 Multiple applications

Evaluate pistachio nut exocarp and kernel tissues for pesticide residue under various pesticide
applications done via foliar and soil applications — CSU Fresno

* Trying to determine if/when pistachio kernals are susceptible to translocation of insecticides

A 7dpa 21 dpa 35dpa 49dpa 63 dpa 77 dpa 89 dpa 105 dpa 119 dpa 133 dpa
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CONCLUSIONS

* Pistachios are the newest, major nut crop

* Gill's mealybug first observed in late ’90’s
* Rapid expansion of infestations in early 2000s
* More entrenched in pistachio production

* Once managed with a single pesticide application
* March mealybug migration
* May application

* Now, multiple in-season pesticide applications
* Added costs

* Pesticide resistance
e MRLissues =%$%$$
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