
CALIFORNIA DEPARTMENT OF FOOD  AND AGRICULTURE  

OFFICIAL NOTICE  
FOR THE  CITY  OF ARCADIA  

PLEASE READ  IMMEDIATELY  

AMENDMENT TO THE NOTICE OF TREATMENT  FOR  THE  ORIENTAL  FRUIT FLY  

Collected between  June  16, 2021  and  July  26, 2021, the California  Department  of  Food  and  
Agriculture (CDFA) confirmed that  three  oriental  fruit flies (OFFs),  Bactrocera dorsalis  (Hendel)  
group, were trapped in the city  of  Arcadia  in  Los Angeles  County.  These detections indicate that  
a breeding  population exists  in the area.   The  OFF infestation is  sufficiently  isolated and  localized  
to be amenable  to the CDFA’s OFF treatment work plan.  

A Program Environmental Impact Report  (PEIR) has been certified which analyzes  the  OFF  
treatment  program  in  accordance  with  Public  Resources  Code,  Sections  21000 et  seq.   The  
PEIR is available at The treatment  activities described below  
are  consistent with the PEIR.    

In accordance with integrated pest  management  principles, the CDFA  has evaluated possible  
eradication methods and determined that there are no cultural or biological methods available  
to  eliminate OFF  from this area.   Notice of Treatment is valid until  December  18, 2021, which is  
the amount of  time necessary  to carry out  the treatment plan across  three life cycles of  OFF  as 
required by  the treatment protocol for OFF.   The CDFA will employ  chemical control as  the  
primary  tool and  will additionally use physical control  via host fruit removal  when  there is  
evidence that a breeding population exists  on  a property.  

  http://www.cdfa.ca.gov/plant/peir/.  

The treatment plan for the OFF  infestation will  be implemented  as follows:  

• Chemical  Control:   The  male attractant  technique (MAT)  will  be used  to  eliminate  all 
sexually-mature male OFFs.  MAT applies small bait stations using STATIC™ Spinosad 
ME,  which  is  a  pre-mixed solution containing the attractant  methyl  eugenol and an 
organically  registered pesticide spinosad, mixed into a waxy  time-release matrix 
(SPLAT®).  The methyl  eugenol lures  male flies to the bait stations, where the flies 
ingest the insecticide as they feed.  The flies are killed when they feed at  the stations. 
In each square mile within the eradication boundary, a targeted density of 600 evenly 
spaced  five- to ten-milliliter  bait  stations are applied to utility poles, street  trees,  and 
other unpainted surfaces using pressurized tree  marking guns  mounted on specially 
modified trucks.   The bait stations are placed six  to eight  feet above the ground.   The 
size of the eradication area is defined as  that area within 1.5 miles of each detection 
site,  squared off  to  create  a nine-square mile block,  and adjusted  to  use existing features 
as boundaries, such as roads.   Applications are repeated every  two  weeks  for one life 
cycle if no quarantine is triggered (typically  two to three months), and for two life cycles 
if a quarantine is  triggered (typically four to six  months).  Life cycle durations are 
dependent on temperature. 

• Chemical  Control:   If evidence that a breeding  population exists  on  a property (i.e., 
immature stages,  mated  female, or multiple adults  are detected), foliar bait  treatments 
may  be  used  within 200 meters  of  each  detection site  in  order  to  mitigate  the spread  of 
OFF by eliminating those adult life stages not directly affected by  MAT (i.e.,  females and 
sexually immature males).  Foliar bait ground  treatments are  a  protein bait spray that 
contains  an organic formulation of  the pesticide spinosad (GF-120 NF Naturalyte® Fruit 
Fly  Bait),  and  are  repeated every  seven to 14  days  for  one life  cycle of  the fly  (typically 
two to three months, dependent on temperature).     Please visit  the CDFA website to 
learn more about  the treatment process at 

http://www.cdfa.ca.gov/plant/peir/
http://www.cdfa.ca.gov/plant/peir
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http://www.cdfa.ca.gov/plant/videos/spinosad/. 

• Physical Control: If evidence that a breeding population exists on a property (i.e., 
immature stages, mated female, or multiple adults), all host fruit from each detection 
site and all properties within a minimum of 100 meters of each detection site may be 
removed and disposed of in a landfill in accordance with regulatory protocols. Fruit 
removal will occur once at the beginning of the project, but may be repeated if additional 
flies are detected. 

Public Information: 

For MAT applications in public areas, notification is given to the general public via mass media 
outlets such as newspapers or press releases. 

Residents whose property will be treated via foliar bait sprays or host fruit removal will be notified 
in writing at least 48 hours in advance of any treatment, in accordance with the Food and 
Agricultural Code sections 5771-5779 and 5421-5436.  Following the treatment, completion 
notices are left with the residents detailing precautions to take and post-harvest intervals 
applicable to any fruit on the property. 

Treatment information is posted at http://cdfa.ca.gov/plant/PDEP/treatment/oriental_ff.html. 
Press releases, if issued, are prepared by the CDFA information officer and the county 
agricultural commissioner, in close coordination with the project leader responsible for 
treatment.  Either the county agricultural commissioner or the public information officer serves 
as the primary contact to the media. 

Information concerning the OFF project shall be conveyed directly to local and State political 
representatives and authorities via letters, emails, and/or faxes.  

For any questions related to this program, please contact the CDFA toll-free telephone number 
at 800-491-1899 for assistance.  This telephone number is also listed on all treatment notices. 

Enclosed are the findings regarding the treatment plan, work plan, map of the treatment area, 
integrated pest management analysis of alternative treatment methods, and a pest profile. 

Attachments 

http://www.cdfa.ca.gov/plant/videos/spinosad/
http://cdfa.ca.gov/plant/PDEP/treatment/oriental_ff.html
http://cdfa.ca.gov/plant/PDEP/treatment/oriental_ff.html
http://www.cdfa.ca.gov/plant/videos/spinosad


     
    

 
 

               
            

                
                   

     
 

                
               

           
             

           
            

          
 

                
             

            
      

 
                

                 
              

               
                 
              

             
                  

     
 

              
               

              
           

           
              

         
 

                
              

                 
          

                   
               

              
          

 

FINDINGS REGARDING A TREATMENT PLAN FOR 
THE ORIENTAL FRUIT FLY 

Collected between June 16, 2021 and July 26, 2021, the California Department of Food and 
Agriculture (CDFA) confirmed that three oriental fruit flies (OFFs), Bactrocera dorsalis (Hendel) 
group, were trapped in the city of Arcadia in Los Angeles County. These detections indicate 
that a breeding population exists in the area. The OFF is a devastating pest of a wide variety 
of important fruit and vegetables. 

In order to determine the extent of the infestation, and to define an appropriate response area, 
additional survey took place, centered on the detection site. Based on the survey data, and 
findings and recommendations from the CDFA Bactrocera Science Advisory Panel (BacSAP), 
the Primary State Entomologist, the CDFA’s “Action Plan for Methyl Eugenol Attracted Fruit 
Flies including Oriental Fruit Fly Bactrocera dorsalis (Hendel),” and County Agricultural 
Commissioner representatives who are knowledgeable on OFF, I have determined that OFF 
poses a statewide imminent danger to the environment and economy. 

The results of the additional survey also indicated that the local infestation is amenable to CDFA’s 
OFF response strategies, which include chemical treatments and removal of host fruit. These 
options were selected based upon minimal impacts to the natural environment, biological 
effectiveness, minimal public intrusiveness, and cost. 

The OFF is an exotic insect originating in Asia, and has been accidentally introduced into a 
number of Pacific Islands, including Hawaii. It is a member of a closely related group of 
species, known as the OFF group, which are difficult to distinguish based on individual 
specimens. Several of the group species are major fruit and vegetable pests, and collectively 
members of the OFF group are known to attack over 230 types of fruits and vegetables. 
Important California crops at risk include pome and stone fruits, citrus, dates, avocados, and 
many vegetables, particularly tomatoes and peppers. Damage occurs when the female lays 
eggs in the fruit. These eggs hatch into larvae, which tunnel through the flesh of the fruit, 
making it unfit for consumption. 

This pest presents a significant and imminent threat to the natural environment, agriculture and 
economy of California. The combined 2015 gross value of these commodities of over $16.4 
billion. The permanent establishment and spread of this pest would result in increased 
production and postharvest costs to safeguard commercial fruit from infestation, increased 
pesticide applications on both production agriculture and residential properties to mitigate 
damage, and lost economic activity and jobs from trade restrictions imposed by the United 
States Department of Agriculture (USDA) and foreign trade partners. 

This decision to proceed with treatment is based upon a realistic evaluation that it will be 
possible to eliminate OFF from this area and prevent its spread using currently available 
technology in a manner that is based on an action plan developed in consultation with the Pest 
Prevention Committee of the California Agricultural Commissioners and Sealers Association, 
the USDA, and scientists on the BacSAP. Due to the size of the infested area and the number 
of flies detected, historical data indicates that eradication is possible. The first California OFF 
detections occurred in Orange and Santa Barbara counties in 1960, and since that time, 
multiple re-introductions have been delimited and successfully eradicated. 
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The CDFA has evaluated possible treatment methods in accordance with integrated pest 
management (IPM) principles. As part of these principles, I have considered the following 
treatments for control of OFF: 1) physical controls; 2) cultural controls; 3) biological controls; 
and 4) chemical controls. Upon careful evaluation of each these options, I have determined 
that it will be possible to address the imminent threat posed by OFF using currently available 
technology in a manner that is recommended by the BacSAP. 

Based upon input from the BacSAP, the Primary State Entomologist, USDA experts on OFF, 
and County Agricultural Commissioner representatives who are knowledgeable on OFF, I find 
there are no cultural or biological control methods that are both effective against OFF and allow 
CDFA to meet its statutory obligations and therefore it is necessary to conduct physical and 
chemical control methods to abate this threat. As a result, I am ordering that male attractant 
treatments, consisting of methyl eugenol, a pesticide (spinosad), and a time-release matrix be 
applied to utility poles and street trees to eliminate this infestation. Additionally, in the event of 
evidence of a breeding population on a property, foliar bait spray treatments will be applied to 
host trees using ground-based equipment and host fruit removal will occur. 

A Program Environmental Impact Report (PEIR) has been prepared which analyzes the OFF 
treatment program in accordance with Public Resources Code (PRC), Sections 21000 et seq. 
The PEIR was certified in December 2014, and is available at 
http://www.cdfa.ca.gov/plant/peir/. The PEIR addresses the treatment of the OFF at the 
program level and provides guidance on future actions against the OFF. It identifies feasible 
alternatives and possible mitigation measures to be implemented for individual OFF treatment 
activities. The OFF program has incorporated the mitigation measures and integrated pest 
management techniques as described in the PEIR. In accordance with PRC Section 21105, 
this PEIR has been filed with the appropriate local planning agency of all affected cities and 
counties. No local conditions have been detected which would justify or necessitate 
preparation of a site specific plan. 

Sensitive Areas 

CDFA has consulted with the California Department of Fish and Wildlife’s California Natural 
Diversity Database for threatened or endangered species, the United States Fish and Wildlife 
Service, the National Marine Fisheries Service, and the California Department of Fish and 
Wildlife when rare and endangered species are located within the treatment area. Mitigation 
measures for rare and endangered species will be implemented as needed. The CDFA shall 
not apply pesticides to bodies of water or undeveloped areas of native vegetation. All treatment 
shall be applied to residential properties, common areas within residential development, non-
agricultural commercial properties, and rights-of-way. 

Work Plan 

The proposed treatment area encompasses those portions of Los Angeles County which fall 
within a 1.5-mile radius around each property on which an OFF has been detected and any 
subsequent detection sites within the program boundaries. Notice of Treatment is valid until 
December 18, 2021, which is the amount of time necessary to carry out the treatment plan 
across three life cycles of OFF as required by the treatment protocol for OFF. A map of the 
project boundaries is attached. The work plan consists of the following elements: 

http://www.cdfa.ca.gov/plant/peir
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1.  Delimitation.   Traps  will  be  placed  in  a  4.5-mile  radius  from  each  detection  site  to  delimit  
the  infestation  and  to  monitor  post-treatment  OFF  populations.   The  cardboard  Jackson  
sticky  trap  is  baited  with  the  attractant  methyl  eugenol  mixed  with  the  pesticide  naled  
(Dibrom®  8  Emulsive),  and  the  McPhail  trap  is  an  invaginated  glass  flask  baited  with  
Torula  yeast  and  borax  in  water.   The  Jackson  trap  is  strongly  attractive  to  sexually  
maturing  males,  while  the  McPhail  trap  is  attractive  to  both  sexes  of  the  fly.   Jackson  
traps  and  McPhail  traps  will  each  be  placed  at  a  density  of  25  per  square  mile  within  a  
0.5-mile  radius  of  each  detection  site,  and  Jackson  traps  will  be  placed  at  a  density  of  
five  per  square  mile  in  the  remaining  delimitation  area  going  out  to  4.5  miles  from  each  
detection  site.   Additional  traps  may  be  added  to  further  delimit  the  infestation  and  to  
monitor  the  efficacy  of  treatments.   These  traps  will  be  serviced  on  a  regular  schedule  
for  a  period  equal  to  three  OFF  generations  beyond  the  date  of  the  last  OFF  detected.   
In  addition,  host  fruit  may  be  sampled  for  the  presence  of  eggs  and  larvae  in  a  200-
meter  radius  around  each  detection  property.  

2.  Treatment.   Any  OFF  detections  within  the  original  and/or  expanded  eradication  area(s)  
will  be  treated  according  to  the  following  protocol.  

 
 The  male  attractant  technique  (MAT)  will  be  used  to  eliminate  all  sexually-mature  

male  OFFs.   MAT  applies  small  bait  stations  using  STATIC™  Spinosad  ME,  which  
is  a  pre-mixed  solution  containing  the  attractant  methyl  eugenol  and  an  organically  
registered  pesticide  spinosad,  mixed  into  a  waxy  time-release  matrix  (SPLAT®).   
The  methyl  eugenol  lures  male  flies  to  the  bait  stations,  where  the  flies  ingest  the  
insecticide  as  they  feed.   The  flies  are  killed  when  they  feed  at  the  stations.   In  each  
square  mile  within  the  eradication  boundary,  a  targeted  density  of  600  evenly  
spaced  five- to  ten-milliliter  bait  stations  are  applied  to  utility  poles,  street  trees,  and  
other  unpainted  surfaces  using  pressurized  tree  marking  guns  mounted  on  specially  
modified  trucks.   The  bait  stations  are  placed  six  to  eight  feet  above  the  ground.   
The  size  of  the  eradication  area  is  defined  as  that  area  within  1.5  miles  of  each  
detection  site,  squared  off  to  create  a  nine-square  mile  block,  and  adjusted  to  use  
existing  features  as  boundaries,  such  as  roads.   Applications  are  repeated  every  
two  weeks  for  one  life  cycle  if  no  quarantine  is  triggered  (typically  two  to  three  
months),  and  for  two  life  cycles  if  a  quarantine  is  triggered  (typically  four  to  six  
months).   Life  cycle  durations  are  dependent  on  temperature.  

 
 If  evidence  that  a  breeding  population  exists  on  a  property  (i.e.,  immature  stages,  

mated  female,  or  multiple  adults  are  detected),  foliar  bait  treatments  will  be  used  
within  200  meters  of  each  detection  site  in  order  to  mitigate  the  spread  of  OFF  by  
eliminating  those  adult  life  stages  not  directly  affected  by  MAT  (i.e.,  females  and  
sexually-immature  males).   The  foliage  of  host  trees  and  shrubs  within  200  meters  
of  each  detection  site  will  be  treated  with  an  organic  formulation  of  spinosad  bait  
spray  (GF-120  NF  Naturalyte®  Fruit  Fly  Bait)  using  hand  spray  or  hydraulic  spray  
equipment.   Treatments  are  repeated  every  seven  to  14  days  for  one  life  cycle  of  
the  fly  (typically  two  to  three  months,  dependent  on  temperature).  

 
 If  evidence  that  a  breeding  population  exists  on  a  property  (i.e.,  immature  stages,  

mated  female,  or  multiple  adults  are  detected),  all  host  fruit  from  each  detection  site  
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and all properties within a minimum of 100 meters of each detection site will be 
removed and disposed of in a landfill in accordance with regulatory protocols. Fruit 
removal will occur once at the beginning of the project, but may be repeated if 
additional flies are detected. 

Public Information 

For MAT applications in public areas, notification is given to the general public via mass media 
outlets such as newspapers or press releases. 

Residents whose property will be treated via foliar bait sprays or host fruit removal will be notified 
in writing at least 48 hours in advance of any treatment, in accordance with the Food and 
Agricultural Code sections 5771-5779 and 5421-5436. Following the treatment, completion 
notices are left with the residents detailing precautions to take and post-harvest intervals 
applicable to any fruit on the property. 

Treatment information is posted at http://cdfa.ca.gov/plant/PDEP/treatment/oriental_ff.html. 
Press releases, if issued, are prepared by the CDFA information officer and the county agricultural 
commissioner, in close coordination with the project leader responsible for treatment. Either the 
county agricultural commissioner or the public information officer serves as the primary contact 
to the media. 

Information concerning the OFF project shall be conveyed directly to local and State political 
representatives and authorities via letters, emails, and/or faxes.  

For any questions related to this program, please contact the CDFA toll-free telephone number 
at 800-491-1899 for assistance. This telephone number is also listed on all treatment notices. 

Findings  

Due to the detection of OFF, there exists a significant, imminent threat to California’s natural 
environment, agriculture, public and private property, and its economy. 

The work plan involving physical and chemical control of this pest is necessary to prevent loss 
and damage to California’s natural environment, fruit and vegetable industry, native wildlife, 
private and public property, and food supplies. 

My decision to adopt findings and take action is based on Sections 24.5, 401.5, 403, 407, 408, 
5401-5405, and 5761-5764 of the FAC. 

Karen Ross, Secretary Date 

http://cdfa.ca.gov/plant/PDEP/treatment/oriental_ff.html
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Skylane Dr at
38.7009,-121.3148

Skylane Dr

Van Maren Ln
Calvin Dr

Carriage Dr

Kanai Ave

Auburn Blvd

Sycamore Dr

Mariposa Ave

Antelope Rd

Patterson Rd

Albers Rd

Warnerville Rd

Emery Rd

Wamble Rd

Orange Blossom Rd

Rodden Rd

Eaton Rd

Stonecreek Dr

Stoneyridge Rd

Cobblestone Rd
River Rock Rd

Frankenheimer Rd28 Mile Rd
Mettler Rd

26 Mile Rd

Lon Dale Rd

Cleveland Ave

River Rd

Liberini Ave

Liberini Ave at
37.7755,-120.8671
to Walnut St at
37.7691,-120.8664

Private Rd

Crane Rd

Orange Belt Hwy

Ave 250 Ave 248

Burr Dr

Dirt Rd

N West St

W Oakdale Ave

Reservation Rd

Rd 80

CA-68

117th Dr

117th Dr at
36.6009,-121.6762 to
Ranchito Del Rio Ct at
36.5989,-121.6417

Ave 248

Ranchito Del
Rio Ct

Rd 68

Ranchito Del Rio Dr

Canal at
36.5358,-119.2226 to
Rd 176 at
36.5109,-119.1782

Rd 176

Ranchito Dr

Piedra Ave

Ave 240

Palm St

Rd 76

Rd 148

Ave 364

E Shields Ave

CA-168

E Shaw Ave

N Chestnut Ave

CA-65

E Herndon Ave

N Palm Ave

Unnamed Dirt Rd

Unnamed Dirt Rd at
36.08386,-118.98411 to
Unnamed Dirt Rd at
36.07839,-118.98407

Unnamed Dirt Rd

E Olive
Ave

E Worth Ave

S Plano St

Orange Belt Dr

Welcome Ave

Cairns Ave

Unnamed Dirt Rd

Unnamed Dirt Rd

Pennsylvania Ave

CA-65

Unnamed Dirt Rd

Unnamed Dirt Rd at
35.71865,-119.02738 to
Unnamed Dirt Rd at
35.68763,-119.02746

Unnamed Dirt Rd
CA-65 at
35.68427,-119.06809 to
Unnamed Dirt Rd at
35.69317,-119.08977

Unnamed Dirt Rd

Unnamed Dirt Rd

Unnamed Dirt Rd

Quality Rd

Foothill Blvd

73rd Ave

Hart Ave

Sunkist Dr

Edwards Ave

Grapefruit St

CA-580
Keller Ave

Skyline Blvd at
37.7541,-122.11846 to
Lake Chabot Rd at
37.72902,-122.11932

Skyline Blvd

Lake Chabot RdEstudillo Ave
E 14th St

Davis St

Railroad Tracks Corral Hollow Rd

S Lammers Rd

CA-205
N MacArthur Dr

E 11th St

Chrisman Rd

S Rio Vista Ave

E Vino Ave

S Reed Ave

E Central Ave

S Frankwood Ave

Goodfellow Ave

S Buttonwillow Ave

E American Ave

Travis Blvd

E Manning Ave

I-80

N Texas St

W Manning Ave

Manuel Campos Pkwy

Kings River

Ave 362

Kings River at
36.6480,-119.4754
to S Rio Vista Ave at
36.6516,-119.4755

Mystic Dr

Rd 172

Torrington Way

Pomfret Ct

Ave 360

Pomfret Ct at
38.2944,-122.0089 to
Huck Rd at 38.28998,
-121.98533

Paloma Dr

Rd 180

Ave 352
Cottonwood Dr

Rd 188

Unnamed Dirt Road

Kellogg St

Unnamed Dirt Road

Cordelia St

328th Ave

Ave 328

Rd 168

Comanche Point Rd at
35.1418, -118.7976 to
Grasshopper Ln at
35.1145, -118.8412

Ave 328

Rd 156

Ave 352

Woodcreek Oaks Blvd

Pleasant Grove Blvd

Huck Rd

Rd 164

Washington Blvd

Diamond Oaks Rd

Huck Rd at 38.28986,
-121.98117 to
Driveway at 38.29015,
-121.97720

Reserve Dr Roseville Pkwy

Private Driveway

Galleria Blvd

Atlantic St

Cement Hill Rd

Peabody Rd

I-80

Melody Ln

Air Base Pkwy

Whyte Ave

Ragsdale St

Dixon Ave

Whyte Ave at
38.72183, -121.31000
to Antelope Rd at
38.72403, -121.32754

Ragsdale St

Antelope Rd

Dixon Ave

PFE Rd

Alta Ave

E Parlier Ave

Crawford Ave

E Lincoln Ave

Alta Ave

Petersen Rd

Petersen Rd at
38.24321, -121.96475
to Kildeer Rd at
38.22805, -121.97039Kildeer Rd

Potrero Hills Ln

Potrero Hills Ln at
38.21654, -121.98399
to Kellogg St at
38.23235, -122.03865

Rd 272 Ave 138

Indian Reservation Dr

Indian Reservation Dr at
36.02634, -118.92547 to
Deer Creek Dr at
35.99354, -118.93533

Deer Creek Dr at
35.99354, -118.93533
to Ave 104 at
35.97869, -118.97421

Ave 104

Rd 256

Ave
116

Laval Rd

Del Sol Dr

S Wheeler Ridge Rd

I-5

Private Rd

Unnamed Dirt Rd

Canal

Canal at 35.16071,
-118.79738 to
Comanche Point Rd at
35.14194, -118.79755

S Davis Rd

Blanco Rd

Armstrong Rd
McFadden Rd

Canal

Private Driveway

Castroville Rd
San Jon Rd

San Jon Rd at 36.71867,
-121.68754 to San Jon Rd
at 36.71874, -121.68310

San Jon Rd
Boronda Rd

Davis Rd
Boronda Rd

N Main St

E Dinuba Ave

Harden Pkwy

S Anchor Ave

McKinnon St

Adams Ave

Rd 120

Cabrillo Hwy

E Alvin Dr

Linwood Dr

Ave 468

Dolliver St

Unnamed Dirt Rd

E Laurel Dr

Cabrillo Hwy

Ave 280

Hwy 99

Unnamed Dirt Rd at
36.63865, -119.26881
to Rd 144 at
36.62220, -119.25154

Hinds Ave

Natividad Rd

Sherwood Dr

Rd 144

Price Canyon Rd

Ave 320

E Front St

Ormonde Rd

Ave 456

Rd 100

E Alisal St

Akers St

Ave 143

Unnamed Dirt Rd

Rd 143 at 36.60179,
-119.25238 to
Unnamed Dirt Rd at
36.59088, -119.26918

W Acacia St

Noyes Rd Carpenter Canyon Rd

Unnamed Dirt Rd

Rd 136

Via Chula Robles
Verde Canyon Rd

Corbett Canyon Rd

Hwy 99

W Shaw Ave

N Polk Ave

E Branch St

W Shields Ave

Grand Ave

N Westlawn Ave

W Barstow
Ave

N Monroe
Ave

W Herndon Ave
N Parkway Dr

W Herndon Ave

San Miguel Palm St
Troy St

Lamar St

Helix St
Kenwood Dr Hwy 94

Sweetwater Springs Blvd

Campo Rd

Austin Dr
Calavo Dr

Doubletree Rd

Doubletree Rd at
32.72589, -116.95875
to Proctor Valley Rd at
32.66243, -116.96776

Proctor Valley Rd
Mountain Miguel Rd

San Miguel Ranch Rd

Proctor Valley Rd

San Miguel Rd

Bonita Rd

Sweetwater Rd

Briarwood Rd

Alsacia St

S Woodman St

Imperial Ave

65th St

Broadway

Madera St

Massachusetts Ave

Edison Rd

Private Driveway

Miramontes Point Rd
Walking
Path

S Halcyon Rd

Coastline

Hwy 1

Mirada Rd

Green Pl

Hwy 1

W El Campo Rd

Furtdao Ln

Furtado Ln at
37.49755, -122.45367
to Digges Canyon Rd at
37.49925, -122.41934

Los Berros Rd

Digges Canyon Rd at
37.49925, -122.41934
to Hwy 92 at 37.48202,
-122.40280

Via Concha Rd at
35.026792, -120.561095
to 35.038395,
-120.614727

Hwy 92 at 37.48202,
-122.40280 to Private
Driveway at 37.44074,
-122.40777

35.038395, -120.614727
to 35.076286,
-120.616489

35.076286, -120.616489
to S Halcyon Rd at
35.083754, -120.589632

Mirada Rd at 37.493106,
-122.459532 to
Coastline at 37.493012,
-122.459843

Cedar St Mary St

N Rancho Dr

Ash St

Unnamed Dirt Road

David Rd

Unnamed Dirt Road

Unnamed Dirt Road

Midoil Rd

Kern Canyon Rd

Unnamed
Dirt Road

Hwy 178

North St

Comanche Dr

Kristine St

Comanche Dr at
35.38083, -118.85051
to Dirt Road at
35.36929, -118.83448

Wade Ave

Unnamed Dirt Road

Unnamed Dirt Rd

Hwy 33

Hwy 137

Rock Pile Rd

Cairns Ave

Buena Vista Blvd

Main St

General
Beale Rd

Division Rd

Old Tulare Hwy

Unnamed
Dirt Road

Hwy 223

Unnamed
Dirt Road

Mettler
Frontage Rd

Rd 203

David Rd

2nd Ave

S Wheeler
Ridge Rd

Rd 204

Unnamed
Dirt Rd

Sebastian Rd

Ave 200

Unnamed
Dirt Road

Rd 172

Bardsley Ave

Unnamed
Dirt Road

Rd 180

Coastline

Coast at 33.06786,
-117.30685 to W
Glaucus St at
33.06805, -117.30592

W Glaucus St

N Coast Hwy 101

La Costa Ave
El Camino Real

Calle Barcelona

Manchester Ave

S Sabodan St

Unnamed
Dirt Road

San Elijo Ave

Unnamed
Dirt Road

San Elijo Ave at
33.01949, -117.28163
to Coast at 33.01838,
-117.28385

I-5

Bernard St

I-5
Lomas Santa
Fe Dr

Highland Dr

Via De Fortuna

Ave
424

Rd 80

N L St

Rd 84

Ave
384

Ave 422 Rd 62

Private
Driveway

Rd 64

S Golden
State Blvd

East
Ave

S Verduga Rd

E Linwood Ave

S Roselawn Ave

W Harding Ave

Merced Ave

Coffee Rd

W Bradbury Rd

Griffith Rd

7th Standard Rd Merle Haggard Dr

Oslo Rd

Manor St

Golf Link Rd

Canal

Fowler Rd

Unnamed Dirt Rd

Lander AveFowler Rd

E Hosking Ave

W Bradbury Rd

Hwy 99

S Walnut Rd

Panama Ln

S Tully Rd

Mohawk St

Rosedale Hwy

Rancho Santa
Fe Rd

South Ave

La Costa
Ave

Fruitvale Ave

Circulo
Sequoia

Lander Ave

10 Oaks Way

Avenida
Diestro

Hetrick Ave

Unnamed
Dirt Road

Willow Rd

Snow Rd

Copper Crest Rd

N Thompson Ave

Lone Jack Rd

Thompson Ave

Lone Jack Rd at
33.05654, -117.22239
to V ia De C aballo at
33.05251, -117.22287

Unnamed
Dirt Road

Via De Caballo

Val Sereno Dr

Los Morros

El Camino Real

Rd 40
Ave
404

Rd 48

Ave 384

Rd 40

Ave 376

California Ave

36.47391, -119.50144
to 36.47394,
-119.503101

Stockdale Hwy

Ave 376

Old River Rd

Rd 20

County LineAve 384

Rd 12

County Line

Ave 408

36.53223, -119.50347
to 36.53225,
-119.49863

Ave 408

Ave 424
Rd 128

Ave 422
Rd 136

Ave 420

Rd 144

Ave 392

Rd 120

Ave 400

Rd 112

Ave 416

Prosperity
Ave

Rd 132

Rd 114

Olive St

Angling Rd

Rd 124

Ave 200

Hosfield
Dr

S K St

Bardsley
Ave

O St

E Cross Ave

N Mooney
Blvd

Sycamore Rd

S Fairfax
Rd

Edison Hwy

Di Giorgio Rd

Bena Rd

Edison Rd

Muller Rd

Bena Rd at 35.32675,
-118.74204 to Dirt
Road at 35.28231,
-118.74392

Mt Vernon
Ave

Unnamed
Dirt Rd

Unnamed
Dirt Rd

Unnamed
Dirt Rd

Niles St

Unnamed
Dirt Rd

S Oswell
St

Hwy 58

Union Ave

Dirt Road at 35.07172,
-120.48836 to
35.06762, -120.45069

35.06762, -120.45069
to Dana Foothill Rd at
35.03813, -120.43806

Dana Foothill Rd

Poague Rd

Poague Rd at 35.01693,
-120.45155 to Borega Ln
at 35.01098, -120.45370

Borega Ln

Cherry Blossom Pl

Orchard Rd

Faith Dr

Faith Dr at 35.00588,
-120.46895 to Riverside Rd
at 35.00255, -120.47279

Riverside Rd at 35.00255,
-120.47279 to Division St
at 35.00641, -120.50342

Division St

Unnamed
Dirt Rd

La Cumbre Ln

N Las
Flores Dr

Osage St

Mesa Rd

Unnamed
Dirt Rd

Olympic Way

Pomeroy Rd

Glenhaven Pl

Morrison
Canyon Rd

Morrison C any on Rd at 37.57056,
-121.95168 to Morrison C any on
Rd at 37.57699, -121.93080

Morrison C any on Rd at
37.57699, -121.93080 to
37.54883, -121.89285

37.54883, -121.89285 to
Mill C reek Rd at 37.53478,
-121.88967

Mill Creek Rd

Spring
Valley Trail

Spring V alley  Trail at
37.52473, -121.90414
to V ista Grande Ter at
37.52155, -121.90877

Vista Grande Ter

Vista Grande CtHunter Ln

View Point Cir

V iew  Point C ir at 37.51798,
-121.91355 to C hantecler Dr
at 37.51708, -121.91397

Chantecler Dr

Mission Blvd
Durham Rd

Osgood Rd

Washington Blvd

Eugene St

Leslie St

Baylis St

Paseo Padre
Pkwy

Stevenson
Blvd

Guardino Dr

Walnut Ave

Adobe Creek
Loop Trail

San Antonio Rd

Hwy 101 Ramp

Hwy 101

Rengstoff Ave

El Camino Real

San Antonio RdPine Ln
Pine Ln at 37.39211,
-122.12731 to Foothill
Expy  at 37.39254,
-122.12939

Foothill Expy

Page Mill Rd

Peter Coutts Rd

Stanford Ave

Bowdoin Ln

Campus Dr

Galvez St

Embarcadero Rd

Alma St

University Ave

Middlefield Rd

Woodland Ave

Menalto Ave

Okeefe St

Willow Rd

Newbridge St Bay Rd

Shoreline

Sleepy River Way

Rio Cidade Way

Dutra Bend Dr

Pocket Rd

Greenhaven Dr

Land Park Dr

I-5
Florin Rd

Freeport Blvd

Driveway

Driv eway  at 38.50283,
-121.49785 to Golf V iew  Dr
at 38.50266, -121.49163

Golf View Dr 53rd Ave
Hogan Dr

54th Ave

Middlecoff Way

53rd Ave

24th St

52nd Ave

27th St

53rd Ave

53rd A v e at 38.50308,
-121.47393 to 52nd A v e
at 38.50312, -121.47266

52nd Ave

Franklin Blvd
Florin Rd

East Pkwy A Pkwy

Center Pkwy

Tangerine Ave

Mack Rd

Summersdale Dr

Summerbrook Way

Summer Haven Way

Cresentdale Way

Summerview Way

Bamford Dr

Kentwal Dr

Amblebrook Way

Whisper
Wood Way

Prairie
Creek Way

Armadale Way

Franklin Blvd

F ranklin Blv d at 38.45522,
-121.44564 to I-5 at
38.45394, -121.49313

I-5 at 38.45394, -121.49313
to F reeport Bridge at
38.45598, -121.50050

Freeport Bridge

River Rd

Riv er Rd at 38.46053,
-121.50461 to Riv er Rd at
38.47321, -121.51833

Riv er Rd at
38.47321,
-121.51833 to
Sleepy  Riv er Way
at 38.47590,
-121.51673

Sparhawk Dr

Llagas Creek Dr

Llagas Rd
Hale Ave

Hale A v e at 37.14377,
-121.66923 to Monterey  Rd
at 37.14559, -121.66591

Monterey Rd

Madrone Pkwy

Parking Lot

Parking Lot at
37.15373, -121.65507
to C ochrane Rd at
37.15412, -121.65093

Cochrane Rd

Mission View Dr

Mission Avenida

Alcala Ct

Santa Ines Way
Sierra
Avenida

Avenida De Los Padres

Peet Rd

Half Rd

Cochrane Rd

Liberata Dr

Liberata Dr at 37.15252,
-121.62277 to  McDonald
Ln at 37.15189, -121.62209

McDonald Ln
McDonald Ln at 37.14994,
-121.61972 to Shafer C t at
37.14414, -121.61491

Shafer Ct

Shafer C r at 37.14266,
-121.61306 to Sorrel Way
at 37.14048, -121.61172

Sorrel Way

Fountain Oaks Dr

Hill Rd

Fisher Ave
F isher A v e at 37.11552,
-121.62300 to F isher A v e
at 37.11501, -121.62437Fisher Ave

Butterfield Blvd

Monterey Rd

Vineyard Blvd

Village Way

Village Cir

V illage C ir at 37.11071,
-121.64359 to P iazza Way
at 37.11138, -121.64515Piazza Way

W Edmundson
Ave

W Edmundson A v e at
37.11066, -121.64926 to Priv ate
Rd at 37.11603, -121.65848

Private RdSpring Ave

Dewitt Ave

Price Dr

John
Telfer Dr

John Telfer Dr at
37.12195, -121.66542 to
John Telfer Dr at
37.12362, -121.66673

John Telfer Dr

John Telfer Dr at 37.12591,
-121.66819 to Sparhawk Dr
at 37.13444, -121.67041

Ave 23

Rd 14 1/2

Ave 23 1/2

Robertson Blvd

Madison Rd

Ave 23 1/2

Rd 13

Ave 26
1/2

Dirt Road

Ave 27

Chowchilla Blvd

Rd 15

Ave 27

Dirt Road

Dirt Road at 37.13333,
-120.25211 to Havasu Dr
at 37.12993, -120.25086

Havasu Dr

Fig Tree Rd

Ave 26

S Genoa Lake Way

Montgomery
Lake Way

Montgomery Lake Way at
37.11987, -120.23972 to
Chowchilla Blvd at
37.10985, -120.23845

Chowchilla Blvd

Ave
24

Rd 17

Pacific Coast Hwy

La Tijera Blvd

Centinela Ave

La Cienega Blvd

Hillsdale St

Eucalyptus Ave

Hillsdale Ave Market St

Brett St

Hillsdale St

Welton Way

Marlborough Ave

Stepney St

Stepney  A v e at
33.973904, -118.344017
to F lorence A v e at
33.971470, -118.343552

Florence Ave

Victoria Ave

78th St

West Blvd
Manchester Blvd

Crenshaw Blvd

108th St
Yukon Ave

Imperial Hwy
Doty Ave

Doty  A v e at 33.927481,
-118.339568 to Doty  A v e
at 33.926293, -118.339557

Mt Hamilton Rd

Doty Ave

120th St

Alum Rock Ave
Kirk Ave

Aviation Blvd

Imperial Hwy

McKee Rd

N Jackson Ave

Imperial Hwy  at 33.931132,
-118.385458 to C entury  Blv d
at 33.945528, -118.386192

Alum Rock Ave

Century Blvd

S Sunset Ave

Kammerer Ave

S King Rd

Tully Rd Quimby Rd

Quimby Rd At
37.33276, -121.76391
to Mt Hamilton Rd at
37.36313, -121.75930

Foothill Blvd Myrtle Ave

Olive Ave Shamrock Ave

Central Ave

Mountain Ave

Duarte Rd

Buena Vista St

Avenida Barbosa

Arrow Hwy

Hwy 605

Lower Azusa Rd
Roseglen St

Peck Rd

Lower Azusa Rd
Santa
Anita Ave

Garibaldi Ave

Willard Ave

Beverly Dr

Bion Ave
Vista St

Duarte Rd

La Presa Dr

Lombardy Rd

Sidney Ave

California Blvd

Freer St

Arden Dr

Madre St

La Rosa Dr

Del Mar Blvd

Temple City Blvd

Lotus Ave

Olive St

Colorado Blvd

Encinita Ave

Rosemead Blvd

Broadway

Muscatel Ave
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ERADICATION PROJECT WORK PLAN FOR 
METHYL EUGENOL RESPONDING EXOTIC FRUIT FLIES 

(Includes Bactrocera correcta, Bactrocera dorsalis group, and Bactrocera zonata) 

DETECTION  

1.  Detection Trapping  
 

The California  Department  of Food and A  griculture (CDFA)  maintains  a cooperative 
State/County trapping program  for the various  fruit  flies to provide early detection of any  
infestation in the  State.  Traps are serviced by  either County  or State  personnel  and  
funded by the Department.   The program uses  two types  of traps:  the cardboard  
Jackson  sticky  trap baited with the attractant  methyl eugenol  mixed with the  pesticide 
naled (Dibrom® 8 Emulsive),  and the McPhail trap, an invaginated glass  flask baited  
with  Torula  yeast  and borax in water.   The  Jackson trap is  strongly  attractive to sexually  
maturing males, while the McPhail trap is  attractive to both sexes of  the  fly.   Traps are  
hung f rom branches of host  trees at  specified  densities in susceptible areas of California.   
County or  State e mployees  inspect these traps  weekly or bi-weekly throughout  the year  
in  southern  California and from  April or  May  through  October  or  November  in  northern  
California.  

 
2.  Intensive Trapping  
 

Intensive trapping is triggered after a single  fly is caught.  Following confirmation of  the 
specimen,  trap densities will be increased over an 81-square  mile area  centered on the  
detection.   Within the next 24 hours, 25 Jackson and McPhail traps  are placed in the  
square mile core around  each find.   Five Jackson traps  are placed in each mile of the 
remaining delimitation area.   Traps in the core will be checked daily during t he first week.   
Traps in the  first buffer zone will be serviced every two days;  those in the remainder of  
the delimitation area  are checked at  least  once during the first  week.  All traps in the  
delimitation zone will be checked weekly  following a week of negative trap catches.   
Intensive trapping ends after the third c omplete l ife cycle following  the l ast fly find.  This  
time period is determined by a temperature-dependent  developmental model run by the  
Pest Detection/Emergency Projects Branch in Sacramento.  

 
3.  Post-Treatment Monitoring  
 

The success  of  the eradication program  is  monitored by  intensive trapping  levels  for  
three life cycles of  the  fly after the last  fly has  been detected.  If  no flies are caught  
during that  time,  trap densities return to detection levels.  

 
4.  Larval Survey  
 

Fruit on a property where a  fly has been trapped may  be inspected  for  possible larval  
infestation.  Small circular oviposition scars are occasionally visible indicating an infested  
fruit.  Fruit on properties  adjacent to a trap catch may also be inspected.   If two or more  
flies  are trapped  close to each other,  fruit  cutting may be extended to all properties within  
a 200-meter radius  of the finds,  concentrating on preferred hosts.   
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TREATMENT 

1.  Male  Attractant  Technique  

2.  Foliar S prays  

3.  Host  Fruit  Removal  

The male attractant  technique (MAT)  will be used to  eliminate  all sexually-mature male 
OFFs.  MAT  applies  small  bait  stations  using  STATIC™  Spinosad ME,  which is  a pre-
mixed solution containing the  attractant  methyl  eugenol  and  an organically  registered  
pesticide spinosad, mixed into a waxy  time-release matrix (SPLAT®).   The methyl  
eugenol  lures  male flies  to the  bait  stations,  where the  flies  ingest  the  insecticide as  they  
feed.   The flies are  killed when they feed at the stations.   In each square mile within the 
eradication boundary,  a targeted density  of  600 evenly  spaced  five- to ten-milliliter  bait  
stations are applied to utility poles, street trees, and other unpainted surfaces using  
pressurized tree marking guns  mounted on specially modified trucks.   The bait stations  
are placed  six  to eight  feet  above the ground.   The size of  the  eradication  area is  defined  
as that area within 1.5 miles of each detection site, squared off  to create a nine-square  
mile block,  and adjusted to use existing f eatures  as  boundaries,  such as  roads.   
Applications  are  repeated every  two weeks  for  one life cycle if  no quarantine is  triggered  
(typically two to three months),  and for two life cycles if a quarantine is triggered  
(typically four to six months).  Life cycle durations  are dependent on temperature.  
 

If evidence that a breeding population exists  on  a property (i.e., immature stages,  mated 
female, or  multiple adults  are detected), the  foliage of host trees and shrubs within 200 
meters of each detection site will be treated with an organic  formulation of spinosad bait  
spray (GF-120 NF Naturalyte® Fruit Fly Bait) using hand spray  or  hydraulic  spray  
equipment.   Following treatment, completion notices are left with the homeowners  
detailing precautions  to  take and post-harvest intervals applicable to any  fruit on  the  
property.   Treatments are repeated at  seven to 14 day intervals  for one life cycle of the  
fly (typically  two to three months, dependent  on temperature).  

If evidence that a breeding population exists  on  a property (i.e., immature stages,  mated 
female, or  multiple adults  are detected),  host removal (fruit stripping) may be used in  
conjunction with the other  treatment options.   All host  fruit will be removed from all  
properties within a  minimum of a  100-meter radius around the detection sites.   The fruit  
is taken to a landfill  for  burial using regulatory  compliance protocols.  Fruit removal  will 
occur once at  the beginning of  the project, but  may be repeated if additional  flies are  
detected.  

The CDFA  has  consulted with the  California Department  of  Fish and Wildlife’s  California Natural  
Diversity  Database for  threatened or  endangered species,  the  United States  Fish and Wildlife  
Service,  the National  Marine Fisheries  Service and the California Department  of  Fish and  
Wildlife  when rare and endangered species are located within the treatment area.   Mitigation  
measures  for rare and endangered species  will be implemented as needed.   The CDFA will not  
apply  pesticides  to  bodies  of  water  or  undeveloped areas  of  native vegetation.   All treatment  will  
be applied to residential properties, common areas within residential development, non-
agricultural commercial properties, and  rights-of-way.  

SENSITIVE AREAS  
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For MAT applications, notification is given to the general public via mass media outlets such as 
newspapers or press releases.  Residents of properties affected by foliar bait sprays or host fruit 
removal shall be notified in writing at least 48 hours in advance of any treatment, in accordance 
with the California Food and Agricultural Code (FAC) Sections 5771-5779 and 5421-5436. For 
any questions related to this program, please contact the CDFA toll-free telephone number at 
800-491-1899 for assistance. This telephone number is also listed on all treatment notices. 
Treatment information is posted at http://www.cdfa.ca.gov/plant/pdep/treatment/. 

After foliar bait treatment, completion notices are left with the residents detailing precautions to 
take and post-harvest intervals applicable to any fruit and vegetables on the property. 

Press releases, if issued, are prepared by the CDFA information officer and the county 
agricultural commissioner, in close coordination with the program leader responsible for 
treatment. Either the county agricultural commissioner or the public information officer serves 
as the primary contact to the media. 

Information concerning the OFF program shall be conveyed directly to local and State political 
representatives and authorities via letters, emails, and/or faxes. 

http://www.cdfa.ca.gov/plant/pdep/treatment/


 
       

      
     

     
 

     
             
     

    
   

 

 
       

        
 

       
 

 
         

       
   

    
   

             
    

 
          

          
 

        
     

    
         

       
  

 
              
            

       
         

  
     

  
  

       
  

INTEGRATED PEST MANAGEMENT  ANALYSIS OF  ALTERNATIVE TREATMENT  
METHODS TO ERADICATE METHYL EUGENOL RESPONDING EXOTIC FRUIT FLIES  

October  2016  

The treatment program used by the California Department of Food and Agriculture (CDFA) for 
control of methyl eugenol responding exotic fruit flies (MEREFFs) employs an area-wide 
chemical treatment called male attractant technique, complemented with a targeted foliar bait 
spray treatment using an organic pesticide and with fruit removal, as needed. 

Below is an evaluation of alternatives treatment methods for MEREFFs which have been 
considered for eradication programs in California. These flies include, but are not limited to, the 
oriental fruit fly (Bactrocera dorsalis) (OFF) and its sibling species (collectively referred to as 
Bactrocera dorsalis group) (OFF group), guava fruit fly (Bactrocera correcta) (GFF), and peach 
fruit fly (Bactrocera zonata) (PFF). 

A.  PHYSICAL  CONTROL  

Mass Trapping. This method involves placing a high density of traps in an area in an attempt 
to physically remove the adults before they can reproduce. For MEREFFs, trapping is 
considerably enhanced when an insecticide is added to the lure to help capture adults. Mass 
trapping with lure only and without an insecticide, would capture some adult OFF, but would not 
eradicate an infestation. 

Active Fly Removal. Adult flies are mobile daytime fliers, and adults could theoretically be 
netted or collected off of foliage.  However, due to their ability to fly when disturbed, and the 
laborious and time prohibitive task of collecting flying insects from several properties by hand, it 
would be highly improbable that all of the adults could be captured and removed.  Larvae live 
inside the fruit, so all potentially infested fruit in the entirety of the eradication area would have 
to be removed and disposed of in order to eliminate the larvae from the environment. For these 
reasons, active fly removal is not considered to be an effective alternative. 

Fruit Bagging. Fruit bagging involves individually enclosing each developing fruit in a bag 
which prevents fruit flies from laying eggs. In order to be effective, frequent monitoring of the 
bagged fruit is needed to identify and repair damage to the bags before female flies can enter 
and lay eggs. Fruit bagging is considered an economically inefficient option for area-wide 
treatment because it is so labor intensive. It is also intrusive to residents, who may oppose 
having their home grown produce confined inside bags.  Additionally, this method may possibly 
promote the dispersal of female flies in search of egg laying sites, thus spreading the infestation 
if other treatments are not used outside the fruit bagging area. For these reasons, fruit bagging 
is not considered to be an effective alternative. 

Host Fruit Removal. Removal of host fruits involves the physical removal of all suitable fruit 
from both the host plant and from the surrounding ground, in order to eliminate developing eggs 
and larvae. The fruit is collected and double-bagged before being buried in a landfill. 
California’s MEREFF program performs host fruit removal within a 100-meter radius of detection 
sites which are indicative of an active breeding area, such as those with immature stages, a 
mated female, or multiple adults, as an added measure to reduce populations within that area 
and to prevent spread of adult life stages which are not targeted under the preferred area-wide 
treatment of male attractant technique, such as sexually immature males and females.  Fruit 
removal is not considered an economically inefficient option for area-wide treatment because it 
is so labor intensive.  It is also intrusive to residents, who may oppose losing their home grown 
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produce.  Additionally, this method may possibly promote the dispersal of female flies in search 
of egg laying sites, thus spreading the infestation if other treatments are not used outside the 
fruit removal area. For these reasons, fruit removal is most useful as a complimentary 
treatment to one or more other treatments. 

Host Plant Removal. Removal of host plants involves the large-scale destruction of plants by 
either physical removal or phytotoxic herbicides. Host plant removal is not considered an 
economically inefficient option for area-wide treatment because it is so labor intensive.  It is 
intrusive to residents, who may oppose losing their plants. Additionally, this method may 
possibly promote the dispersal of female flies in search of egg laying sites, thus spreading the 
infestation if other treatments are not used outside the host plant removal area. And finally, 
because only the fruit becomes infested, there is no need to remove the entire plant during a 
temporary eradication project as long as the fruit can be removed. 

B.  CULTURAL CONTROL  

Cultural Control. Cultural controls involve the manipulation of cultivation practices to reduce 
the prevalence of pest populations. These include crop rotation, early harvest (i.e., harvesting 
green fruit before it is suitable for oviposition), using pest-resistant varieties, and intercropping 
with pest-repellent plants.  None of these options are applicable for MEREFF eradications in an 
urban environment with multiple hosts, and may only serve to drive the flies outside the 
treatment area, thus spreading the infestation. 

Microorganisms. No single-celled microorganisms, such as bacteria, have been shown to be 
effective at controlling MEREFFs.  

Nematodes. No nematodes have been shown to be effective at controlling MEREFFs. 

Parasites and Predators. Parasites and predators are not considered an effective stand-alone 
eradication method because their success is density dependent; they are more effective against 
dense prey populations than against light populations, so their effectiveness decreases as the 
prey populations decline. Although several organisms, such as parasitic wasps, have been 
investigated as potential biological control agents against exotic fruit fly species, they have only 
been used in suppression programs and not in eradication programs. Since there is insufficient 
research documenting their efficacy in an eradication program, using these organisms could 
lead to the ineffectiveness of the program. 

Sterile Insect Technique (SIT). SIT is currently used to suppress OFF and GFF populations in 
mango orchards in Thailand, and research is ongoing for use against OFF in Hawaii and against 
a member of the OFF complex, Bactrocera philippinensis, in the Philippines.  However, there 
are no production-level colonies of these species outside of Thailand, and these facilities and 
research colonies are too small and too far away to support an active eradication effort in 
California. In addition, for introduced populations of the OFF complex, there is uncertainty as to 
which species has actually invaded, and therefore SIT using the wrong species could lead to 
ineffectiveness of the program. 
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D.   CHEMICAL CONTROL  

Male Attractant Technique. The use of male attractant technique (MAT) (formerly male 
annihilation technique) in California can be traced back to the 1960’s. MAT applies small bait 
stations using STATIC™ Spinosad ME, which is a pre-mixed solution containing the attractant 
methyl eugenol and an organically registered pesticide spinosad, mixed into a waxy time-
release matrix (SPLAT®).  The methyl eugenol lures male flies to the bait stations, where the 
flies ingest the insecticide as they feed. The flies are killed when they feed at the stations.  In 
each square mile within the eradication boundary, a targeted density of 600 evenly spaced five-
to ten-milliliter bait stations are applied to utility poles, street trees, and other unpainted surfaces 
using pressurized tree marking guns mounted on specially modified trucks. The bait stations 
are placed six to eight feet above the ground. The size of the eradication area is defined as that 
area within 1.5 miles of each detection site, squared off to create a nine-square mile block, and 
adjusted to use existing features as boundaries, such as roads.  Applications are repeated 
every two weeks for one life cycle if no quarantine is triggered (typically two to three months), 
and for two life cycles if a quarantine is triggered (typically four to six months).  Life cycle 
durations are dependent on temperature. Sexually maturing males are strongly attracted to 
methyl eugenol because it is needed for proper production of their sex pheromone. The male 
flies responding to the methyl eugenol die from the pesticide when they feed at the stations.  In 
each square mile within the eradication boundary, a targeted density of 600 evenly spaced five 
milliliter bait stations are applied to utility poles, street trees, and other unpainted surfaces using 
pressurized tree marking guns mounted on specially modified trucks. The bait stations are 
placed six to eight feet above the ground. The size of the eradication area is defined as that 
area within 1.5 miles of each detection site, and squared off to create a nine square mile block, 
and adjusted to use existing features as boundaries, such as roads. Applications are repeated 
every two weeks for one life cycle if no quarantine is triggered (typically two to three months), 
and for two life cycles if a quarantine is triggered (typically four to six months).  Life cycle 
durations are dependent on temperature. 

Foliar Bait Treatment. Foliar bait treatments use an insecticide mixed with a food attractant in 
order to kill adults, particularly females. The bait makes the treatment selective for flies, and 
therefore biological control agents for other pests are not affected. The CDFA uses this 
treatment If evidence that a breeding population exists on a property (i.e., immature stages, 
mated female, or multiple adults are detected). The goal is to decrease the population density 
and to target adult life stages which are not susceptible to MAT (e.g., mated females, sexually 
immature males) in order to contain the population while MAT drives the population to 
extinction. The foliage of host trees and shrubs within 200 meters of each detection site is 
treated with an organic formulation of spinosad bait spray (GF-120 NF Naturalyte® Fruit Fly 
Bait) using hand spray or hydraulic spray equipment. This treatment is repeated at seven to 14 
day intervals for one life cycle beyond the last fly detected. While effective in the area treated, 
this type of treatment is considered economically inefficient to apply in a biologically relevant 
timeframe over the entirety of the eradication area, so it is used as a complimentary treatment to 
MAT rather than a standalone treatment. 

Foliar Cover Spray Treatment. Foliar cover spray treatments use a contact insecticide in 
order to kill adults. This treatment is non-selective and will affect any insects which come into 
contact with it, including biological control agents for other pests. In order to sufficiently cover 
an area, much more pesticide must be applied per area than with foliar bait sprays.  For these 
reasons, cover sprays are not used for this program. 
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Soil Treatment. Contact insecticides drenched into the soil have been used against MEREFFs 
in the past. The goal is to directly kill larvae entering the soil to pupate, pupae in the soil, and 
adults emerging from pupae by drenching the soil surrounding host plants. The insecticide 
previously used for this purpose contains the organophosphate insecticide diazinon.  However, 
this treatment has not been used since 2001 in California because of its environmental toxicity, 
difficulty in removing all ground clutter and debris, and a potential lack of effectiveness in the 
varied soil types found in urban environments. 

E.  RESOURCES  
 
California  Department  of  Food  and  Agriculture.   1993.   The  Exotic  Fruit  Fly  Eradication Program  
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 http://www.countyofsb.org/agcomm/fruitfly/ExoticFFEIR.pdf   
 
United States Department of Agriculture.  2001.  Fruit Fly Cooperative Control Program.  Final  

Environmental Impact Statement  2001.  385 pp.  
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Common Name:   Oriental Fruit Fly  

Scientific Name:   Bactrocera dorsalis  (Hendel)  

Order and Family:   Diptera, Tephritidae  

PEST  PROFILE  

Description:   The adul t  oriental fruit  fly  (OFF)  is  somewhat  larger  than  a  housefly,  about  eight  
millimeters in length.   The top of  the thorax  is  mostly  black with yellow patches,  the abdomen is  
yellow-orange with a dark  T-shaped  mark, and the face has two black spots.  The w ings  are  
clear  with a  dark  line along the  front  edge.   The female  has  a pointed slender ovipositor  to  
deposit  eggs  under the skin  of  host fruit.  The e gg  is  minute,  white,  cylindrical,  rounded at the  
ends  and about  six  times  as  long  as  wide.   The larva  is  creamy-white,  legless,  and may  attain a  
length of  ten  millimeters.   The pupa is encased in a dark brown cylindrical puparium.  
 
History and Economic Importance: The OFF is an exotic insect originating in Asia, and has  
been accidentally introduced into a number of  Pacific  Islands, including Hawaii.  It is a  member  
of a closely related group of species,  known as the  OFF complex, which are difficult  to  
distinguish based on individual specimens.  Several of  the complex species are major  fruit and  
vegetable pests,  and collectively  members  of  the  OFF complex  are known to attack  over  230 
types  of fruits  and vegetables.   Important California crops at risk include pome and stone fruits,  
citrus,  dates,  avocados,  and many  vegetables,  particularly  tomatoes  and peppers.   Damage  
occurs  when the female  lays  eggs  in the fruit.   These  eggs  hatch into  larvae,  which tunnel  
through the  flesh of  the  fruit, making it unfit  for consumption.   The  first California detections  
occurred in Orange and Santa Barbara counties in 1960, and since that  time, numerous  re-
introductions  have been delimited and successfully eradicated.  
 
Distribution: OFF is widespread through much of  the mainland of southern Asia and 
neighboring islands, including Sri Lanka and  Taiwan.  Distribution in  the United States is  
restricted to the Hawaiian Islands.  
 
Life Cycle:  Females lay  eggs in groups of  three  to 30 under the skin of host  fruits, and a single 
female can lay  more than 1,000 eggs in her lifetime.   The amount of  time  it takes  for  egg 
development depends on the ambient temperature.   Larvae  tunnel through the fruit feeding  on  
the pulp, shed their skins twice, and emerge through exit holes in approximately  ten  days.  The 
larvae drop from the  fruit and burrow  two  to three  centimeters into the soil to pupate.  In  ten  to 
twelve  days, adults emerge from these puparia.   The newly emerged adult  females need  eight  
to twelve  days to mature sexually prior  to egg-laying.  Breeding is  continuous, with several  
annual  generations.   Adults  live an average of  90 days, feeding  on honeydew, decaying f ruit,  
plant  nectar,  bird dung,  and other  sources  of  protein.   The adult  is  a strong f lyer,  recorded to  
travel  30 miles in search of  food and egg laying  sites.   This  ability to fly long distances  allows  
the fly to infest new areas very quickly.  
 
Hosts and Damage:   In excess of 230  fruits and vegetables have been  reported as hosts  of  
members  of  the OFF complex  (see Partial Host  List below).  Fruit  that has been attacked may  
be unfit  for consumption  due to the larvae tunneling  through the flesh as  they feed.   Decay-
producing  organisms  then enter, leaving the interior  of the fruit  a rotten m ass.  



Partial Host List  
 

 Common Name      Scientific Name 
 

 Akia  Wikstroemia phyllyraefolia 
 Alexander laurel Calophyllum inophyllum  

 Apple  Malus sylvestris 
 Apricot  Prunus armeniaca 

Avocado   Persea americana 
 Banana   Musa paradisiaca var. sapientum 

   (Musa x paradisiaca) 
Banana, dwarf   Musa nana 

 Barbados cherry Malpighia glabra  
Bell pepper   Capsicum frutescens grossum 

 Brazil cherry  Eugenia dombeyi 
 Breadfruit Artocarpus altilis  

Caimitillo   Chrysophyllum oliviforme 
 Cashew  Anacardium occidentale 

 Cactus  Cereus coerulescens 
 Cherimoya  Anonna cherimola 

 Cherry, Catalina Prunus ilicifolia  
 Cherry, Portuguese   Prunus lusitanica 

 Cherry, sweet  Prunus avium 
Chili     Capsicum frutescens var. longum 

 Coffee, Arabian   Coffea arabica 
 Country gooseberry  Averrhoa carambola 

 Cucumber  Cucumis sativas 
 Custard apple  Annona reticulata 

 Date palm  Phoenix dactylifera 
 Dragon tree  Dracaena draco 
 Eggfruit tree  Outeria campechiana 

 Elengi tree   Mimusops elengi 
 Fig  Ficus carica 

 Gourka  Garcinia celebica 
 Granadilla, sweet Passiflora ligularis  
 Granadilla, yellow  Passiflora lauriflora 

 Grape   Vitis spp. 
 Grapefruit  Citrus paradisi 

 Guava  Psidium guajava 
 P. littorale 

  P. cattleianum 
 Imbu  Spondias tuberosa 

 Jackfruit  Artocarpus heterophyllus 
 Jerusalem cherry  Solanum pseudocapsicum 

 Kitembilla  Dovyalis hebecarpa 
 Kumquat  Fortunella japonica 

 Laurel Calophyllum inophyllum  
 Lemon  Citrus limon 

 Lime Citrus aurantiifolia  
 Longan  Euphoria longan 

 Loquat  Eriobotrya japonica 
Lychee nut   Lychee chinensis 

 Malay apple  Eugenia malaccensis 
 Mammee apple  Mammea americana 

Mandarin orange (tangerine)   Citrus reticulata 
 

 



  
 Common Name  Scientific Name  

  
 Mango  Manifera indica 

 Mangosteen  Garcinia mangostana 
 Mock orange  Murraya exotica 

 Mulberry  Morus nigra 
 Myrtle, downy rose  Rhodomyrtus tomentosa 

 Natal plum  Carissa grandiflora 
 Nectarine   Prunus persica var. nectarina 

 Oleander, yellow  Thevetia peruviana 
 Orange, calamondin    Citrus mitis and C. japonica 

 Orange, Chinese  Citrus japonica hazara 
Orange, king  Citrus nobilis  

 Orange, sweet  Citrus sinensis 
 Orange, Unshu  Citrus unshu 

 Oriental bush red pepper  Capsicum frutescens abbreviatum 
 Otaheite apple  Spondias dulcis 

 Palm, syrup  Jubaea spectabilis 
Papaya   Carica papaya 
Passionflower   Passiflora edulis 
Passionflower, softleaf   Passiflora mollissima 
Passionfruit (yellow lilikoi)    Passiflora edulis flavicarpa  

 Peach  Prunus persica 
 Pear  Pyrus communis 

 Pepino  Solanum muricatum 
Pepper, sweet     Capsicum frutescens var. grossum 

 Persimmon, Japanese  Diospyros kaki 
 Pineapple guava  Feijoa sellowiana 

Plum   Prunus americana 
 Pomegranate  Punica granatum 

 Prickly pear  Puntia megacantha 
 Prune  Prunus domestica 

 Pummelo   Citrus maxima 
 Quince  Cydonia oblonga 

 Rose apple  Eugenia jambos 
Sandalwood   Santalum paniculatum 
Sandalwood, white   Santalum album 

 Santol  Sandericum koetjape 
Sapodilla   Manilkara zapota 

 Sapodilla, chiku   Achras zapota 
Sapota, white  Casimiroa edulis  

 Seagrape  Coccoloba uvifera 
 Sour orange  Citrus aurantium 

 Soursop  Annona muricata 
  Star apple  Chrysophyllum cainito 

 Surinam cherry  Eugenia uniflora 
Tomato   Lycopersicon esculentum 

 Tropical almond  Terminalia catappa 
 Terminalia chebula 

Velvet apple   Diospyros discolor 
Walnut   Juglans hindsii 
Walnut, English   Juglans regia 

 Wampi  Citrus lansium 
  West Indian cherry Malpighia punicifolia  

 Ylang-ylang       Canaga odor 
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