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A REVIEW OF  MATING 
D ISRUPTION OPT IONS AND 
INCENTIVES FOR CAL IFORNIA 
ALMOND GROWERS
M o d e r a t o r :  D r e w  W o l t e r  ( A B C )
S p e a k e r s :  J e a n n i n e  L o w r i m o r e ( P a c i f i c
B i o c o n t r o l ) ,  D a n i e l l e  K i r k p a t r i c k  ( T r é c é ,
I n c . ) ,  A b i g a i l  W e l c h  ( S e m i o s ) ,  E m i l y  S y m m e s
( S u t e r r a ) ,  K a r e n  L o w e l l  ( N a t u r a l  R e s o u r c e s
C o n s e r v a t i o n  S e r v i c e )
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1 ) J e a n n i n e  L o w r i m o r e -
P a c i f i c  B i o c o n t r o l  C o r p o r a t i o n

2 )  D a n i e l l e  K i r k p a t r i c k -
T r é c é  I n c .  

3 )  A b i g a i l  W e l c h
S e m i o s

Speaker Lineup

5 )  K a r e n  L o w e l l -
N R C S - U S D A

4 )  E m i l y  S y m m e s -
S u t e r r a



ISOMATE®-MIST NOW

Jeannine Lowrimore
Technical Field Representative

Northern California



Providing superior 
mating disruption products

for 35 years!
Dedicated to customer  

and product support 
Invest heavily into

pheromone research 
and insect behavior



ISOMATE®-MIST NOW

•Target crops: Almonds, pistachios

•Label Rate: 1Mist/acre

•Deploy ~April 1st

•Programed to emit during peak 
NOW activity

•Temperature Sensor

• 225+ day product

•Not for organic use



Mist unit arrives in two parts:
emitter & can

Hook is provided

Insert can to activate
Watch for test spray

Ready to hang!



Emitter design has been in the field for 8+ years

New unit every season

Quality checked 3X before hitting the warehouse

Product and Field
Support

In season field checks to monitor performance

Consistent & Reliable



Mapping of  Orchards

• Placement map 
customized to the orchard

• Goal is to create a 
consistent plume 

• Take into account: wind, 
topography, surrounding 
area

•Utilize google earth, tree 
spacing for easy layout & 
instructions



Don’t be intimidated!

Training provided

Follow map & mark trees

Middle to upper 1/3 of canopy

Face downwind and not into scaffolds

Allow can to empty late Fall

Replace with new unit following spring for 
reduced labor

DEPLOYMENT…EASY AND QUICK!



• Replicated trial, Chico, CA

• 4- 40A Grower Standard blocks

• 4- 40A ISOMATE NOW blocks

• Each block had 4 pheromone,  
Peterson and egg traps

• Harvest crack-out & injury evaluation

Goal:  To evaluate NOW
population decline over 3 years 

of ISOMATE Mist NOW  MD

2019-2021 REPLICATED TRIAL DATA



2019 Summary

• Wet spring
• Minimal sanitation
• Pyrethroid May spray
• Two hull split sprays

Replicated Trial Results

2020 Summary

• Drier spring
• Strong sanitation
• No May spray
• Two hull split sprays



- .25%

2021 Summary

• Dry spring
• Moderate sanitation
• Strong early flight
• May spray only in the GS  block
•Two hull split sprays in all blocks



2019 to 2021

-47%

-75%
-68%

Injury Summary

•Nut injury continued to be reduced over all 3 years

Population Summary

•Egg catch was significantly reduced in ISOMATE blocks 
compared to the non-disrupted Grower Standard each year

•Continued reduction in egg laying and nut injury suggests 
NOW populations are being driven to low levels with 
ISOMATE Mist NOW
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Reduced NOW infested 
mummies by 75%
compared to the

non-disrupted Grower Standard

ISOMATE®-MIST NOW

2020 NOW Infested Mummy Survey



Thank you from your California team!

Jeannine Lowrimore
Northern CA

209-603-9244

Christeen Abbott-Hearn
Central CA

559-334-7664

Joe Devencenzi
Central CA

209-642-0136



Semiochemical 
Solutions for NOW 

Management
D a n i e l l e  K i r k p a t r i c k ,  P h . D.

T r é c é ,  I n c .
G l o b a l  Te c h n i c a l  S u p p o r t  C o o r d i n a t o r

D e c e m b e r  9 ,  2 0 2 0



PHEROCON®

Monitoring

Product Lines



PHEROCON®

Monitoring

Product Lines

Control

CIDETRAK®



PHEROCON® Traps
for Moth Capture



PHEROCON® NOW



• Placed in the orchard in mid-March

• Pheromone lures used to monitor flights of  male NOW

UC Cooperative Extension and 
Statewide IPM Program, 2016



PHEROCON® NOW

Trécé NOW lures capture high male numbers



PHEROCON® NOW

• Multi-gender attractant –
captures both males and 
females

• Used in combination with 
the pheromone lure in a 
trap – higher captures than 
PPO lure alone

• Can be used in 
conventional or mating 
disrupted orchards



Source: Dr. Kevin Cloonan, Trécé Inc, 2020
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Source: Dr. Kevin Cloonan, Trécé Inc, 2020
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NOW Monitoring

Non-mating disruption

Pheromone lures 
NOW L2

Mating disruption

Pheromone lures 
NOW L2

Multi-gender lure
NOW PPO-HR L2 

+ 
NOW L2

Separate 
traps by at 
least 5 trees



CIDETRAK® PVC 
FORMULATION MATRIX

ULTIMATE DUAL PROTECTION 
TECHNOLOGY

Resin
Plasticizer
Stabilizer
Lubricant

UV Protection
Antioxidant



CIDETRAK® NOW MESO
Aging Study

Long lasting 
dispensers 

through post-
harvest 

Season-long+ 
control of  NOW



CIDETRAK® NOW MESO



CIDETRAK® NOW MESO



Easy to install PASSIVE DISPENSERS

CIDETRAK® NOW MESO



CIDETRAK® NOW MESO
Application Rate

•Low Population Abundance
•15 Dispensers/Acre 

•Moderate Population Abundance
•20 Dispenser/Acre

•High Population Abundance 
•28 Dispensers/Acre

•Rate of  Application 4 to 5 Acres/Hour 
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Consistent/Large ROI 

Source: Dr. Chuck Burks, USDA ARS, Parlier, CA, 2017, Almonds, N=1



CIDETRAK® NOW MESO
NOW damage
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Source: Dirk Ulrich, PCA & Brad Higbee, Field Research and Development Manager, Trece Inc.



Source: David Haviland, University of  California Cooperative Extension, CA, 2017, Almonds

Full Season Trap Shutdown



Competitor Competitor Competitor

Full Season Damage Reduction

Source: David Haviland, University of  California Cooperative Extension, CA, 2017, Almonds



20 
Dispensers 

per acre

CIDETRAK®

User Friendly Packaging



CIDETRAK®

User Friendly Packaging



CIDETRAK®

User Friendly Application



CIDETRAK®

User Friendly Application



CIDETRAK® Mating Disruption 
Benefits

1.50% - 80% reduction in injury
2.Adoption is rapidly increasing over the last five 

years
3.Unlikely to develop resistance
4.Worker safety – no PHI or REI – beneficial insects
5.NO MECHANICAL FAILURE!!!
6.Return on Investment (ROI)



Thank You
Danielle Kirkpatrick, Ph.D.

Trécé. Inc.
Global Technical Support Coordinator

dkirkpatrick@trece.com
918-824-5223

mailto:dkirkpatrick@trece.com


N O W  L a b e l 
U p d a te

A b b y  W e lc h |  E n tom olog ist & P C A

M a sters  in  E n tom olog y, L S U



C on v e n t ion a l

N O W  E x t ra

N O W  E c o

O rg a n ic  c e rt if ie d

N O W  - T w o  F o rm u la t io n s



N O W  E xtra
N O W  E c o - C ertified  

O rg a n ic

A v a ila b ility R eg istered  in  C A in  20 16 R eg istered  in  C A in  20 18

A c t iv e  
In g re d ie n t

(Z,Z)-11, 13, H exa d ec a d ien a l, 1.96% w /w

P rod u c t  T y p e L iq u id  a erosol p rod u c t

C la s s if ic a t ion S tra ig h t c h a in  lep id op tera n  p h erom on e, 
b iop estic id e

C rop  T y p e s Alm on d s, p ista c h ios, w a ln u ts , d a tes, 
fig s , c itru s , p om e & ston e fru it

R E I  &  P H I 0

P h e rom on e s  for  C on tro l of  N a v e l O ra n g e w orm



N O W  E x tra N O W  E c o



T h e  “ S m a rt”  D is p e n s e r

● In sta lled  1 p er a c re  u sin g  G P S  c oord in ates

● R ep orts  m ic roc lim a te  d a ta  & d evic e  
sta tu s/h ealth  every 10  m in s

○ C on ta in s h u m id ity, tem p era tu re , a n d  
p ressu re  sen sors (h elp s in form  
p h erom on e a p p lic a tion  ra tes)

○ C on ta in s a  p roxim ity sen sor (tra c k s 
p h erom on e re lea se)

● 0  R E I & P H I a n d  c a n  b e tu rn ed  on /off or 
rep rog ram m ed  rem otely

E n s u re s  g row e rs  g e t  fu ll c ov e ra g e  a ll s e a s on  lon g



D ire c t io n s  F o r  U s e

In s t a lla t ion  in c lu d e d  a t  n o c os t  b y  S e m ios b u t, 
d irec tion s for u se  a re  a s  follow s:

● L oa d  a erosol c a n ister in  S em ios d isp en ser. H a n g  
d isp en ser level w ith  u p p er th ird  of tree  c a n op y 
w ith  n ozzle  p oin tin g  a w a y from  folia g e a n d  fru it.* 

● E ven ly p la c e  d isp en sers a t a n  a vera g e d en sity of 1 
d isp en ser p er a c re , u p  to 2 d isp en sers  p er a c re , 
a n d  d ow n  to 0 .5 d isp en sers p er a c re .* 

● S ta n d ard  d osin g  levels  b etw een  153.5g  a n d  614 g  of 
S em ios form u la tion  p er a c re  p er yea r.

● L og  on  to S em ios’ a c c ou n t to m on itor p est a c tivity



A p p lic a t io n

● S em ios V a ria b le  R a te  M a tin g  D isru p tion � :

○ W e tra c k  p est a c tivity u sin g  in -c a n op y 
d eg ree d a ys from  ou r w ea th er sta tion s 
a n d  a u tom a ted  c a m era  tra p s 

○ Th is  d a ta  a llow s u s to m a xim ize  
p h erom on e re lea se  a t th e  h eig h t of 
p est a c tivity a n d  c rop  vu ln era b ility

● N o u se  of a  sp ra yer is  n eed ed ! E veryth in g ’s  
rem otely m on itored  a n d  va ria ble  a p p lic ation  
ra tes  a re  a u tom a ted

D u rin g  p e a k  p e s t  a c t iv ity  or  c rop  v u ln e ra b ility , 
w e  re le a s e  u p  to  1.7 X m ore  th a n  oth e r  s o lu t ion s  a v a ila b le  on  th e  m a rk e t .



● You  c a n  log  on  to S em ios to view  
tra p  c ou n ts  a n d  d eg ree d a y tra c k in g  

● G row ers  a n d  P C A s c a n  c olla borate  
on  p est m a n a g em en t d ec is ion s 
u sin g  th e  sa m e d a ta  th a t’s  d rivin g  
you r p h erom on e re lea se  ra te

C o m p re h e n s iv e  P e s t  
M a n a g e m e n t  
D a s h b o a rd



D is p e n s e r  P la c e m e n t  a n d  D a ta

● Th e sa m e d isp en sers re lea sin g  
p h erom on es a re  p rovid in g  in -
c a n op y d a ta  

● You  c a n  view  w h ere  d isp en sers 
a re  loc a ted  in you r fie ld  a n d  
m ic ro c lim a te va ria bility th a t 
a ffec ts p est m a n a g em en t 
d ec is ion s
○ Tem p era tu re  h ea tm a ps, 

h u m id ity m a p s, d eg ree  
d a ys h ea tm a p s, a n d  h u ll 
sp lit m a p s



A b ig a il W e lc h
Tec h n ic a l S a les S u p p ort S p ec ia list
E n tom olog ist, P C A
M a sters  in  E n tom olog y & L S U  Alu m n i

P | 559-573-4 668
E | a w elc h @ sem ios.c om

Q u e s t io n s ?

T h a n k  Y o u !



Suterra Mating 
Disruption Solutions for 
Navel Orangeworm

The Almond Conference
December 9, 2021

Emily J. Symmes, PhD | Senior Manager of 
Technical Field Services
emily.symmes@suterra.com



Monitoring &
Decision-Support

Mating
Disruption

Cultural
Practices

Biological
Control

Insecticide
Options

• Trap-based 
monitoring

• Crop phenology 
monitoring

• Visual samples

• Thresholds and 
degree days

• Harvest damage 
evaluation

• CheckMate® Puffer® 

NOW Ace

• CheckMate® Puffer® 

NOW-O Ace

• CheckMate® NOW-F

• Sanitation

• Timely harvest

• Minimizing damage 
from other sources

• Parasitoids

• Predators

• Conservation

• Augmentation

• Diamides (IRAC 28)

• Insect growth 
regulators (IRAC 18)

• Pyrethroids (IRAC 3A)

• Spinosyns (IRAC 5)

• Microbials

Pillars of a Successful IPM Program for Navel Orangeworm



Mating Disruption Solutions 
for Navel Orangeworm

CheckMate®
Puffer® NOW AceTM

EPA Number
73479-19

Application Rate
1 per acre

CheckMate®
NOW-F

EPA Number
56336-38

Application Rate
3 fl. oz per acre

CheckMate®
Puffer® NOW-O AceTM

EPA Number
73479-21

Application Rate
1 per acre



CheckMate® Puffer® NOW Ace™
• 1 Puffer®/acre

• Season-long (+)

• Consistent and precise release rate

• Temperature sensor pre-programmed for time zone and 
pest; puffing suppressed below biologically-relevant 
temperatures

• Deployment and replacement timing flexible

• Zero REI and zero PHI, MRL exempt

• Pesticide Use Report (PUR) required

• Free recycling at grower convenience through Suterra’s 
Clean Orchard PromiseTM program ensures sustainability 
and zero waste in landfills



CheckMate® Puffer® NOW-O Ace™

• 1 Puffer®/acre

• Season-long

• Consistent and precise release rate

• EPA authorized for use in organic production

• Zero REI and zero PHI, MRL exempt

• Pesticide Use Report (PUR) required

• Flexible refurbishment timing through Suterra’s Clean 
Orchard Promise™ program ensures sustainability and 
zero waste in landfills



Puffer®Application Overview 

• Hang Puffers® in the top half of 
the tree canopy and direct 
emissions away from the trunk, 
foliage, and nuts in an even grid 
pattern distributed throughout 
the orchard

• Hang Puffers® on a sturdy branch 
or pole to withstand operational 
and harvest activities 

• Mapping and deployment 
training available



CheckMate® NOW-F Flowable

• Proprietary microencapsulated formulation

• 3 fl. oz./acre/application

• Up to 30-day field life

• Zero PHI, 4-hour REI, MRL exempt

• Pesticide Use Report (PUR) required

• Flexible and easy to deploy using conventional spray 
equipment

• Tank mixable with common agrochemicals



Applied like conventional insecticide spray but with  
mating disruption MOA

Incorporating Sprayable Pheromone into Your IPM Program

• “Free-ride” as a tank-mix with conventional inputs
• Compatible with common agrochemicals

• Efficient stand-alone applications
• Coverage not as critical as other inputs
• Can be applied at lower volumes, faster speeds



Benefits of MD in an Overall IPM Program

Highly specific 
to target pest

Reduces 
damage

Increases 
quality ROI

Flexibility in 
overall IPM 

program

Season-long
(+ post-harvest)

Organic 
options

Ecosystem 
balance

Conventional 
pesticide 

limitations

Reduces 
insecticide 

inputs

Insecticide 
resistance 
mitigation

Pest resistance 
& resurgence 

mitigation

Fewer 
environmental 

impacts

Reduces 
pesticide 
residues

Reduces 
hazards for 

workers

Increases food 
safety



• ROI and benefits compounded over time
• Sustained use drives populations down

• Sustainability goals
• Personal, commodity and marketing boards, regulatory, etc.

• Marketing & PR
• Sustainability & organic certifications, branding

• Potential financial incentives
• NRCS

Mating Disruption: ROI and the “Less Tangibles” 



Carlos Bassa | Senior Director, Head of 
North America
(661) 501-0180
carlos.bassa@suterra.com

Alyson Pulford | Sales Manager, Central 
Coast & Southern California
(805) 674-3471
alyson.pulford@suterra.com

Mike Portugal | Sales Manager, 
Northern Central Valley
(559) 267-8207
mike.portugal@suterra.com

Loraine Lee | Senior Sales Manager, 
Northern California
(925) 349-8177
loraine.lee@suterra.com

Jeremy Hamlin | Sales Manager, Central 
Valley
(559) 725-2037
jeremy.hamlin@suterra.com

Emily Symmes | Senior Manager, Technical 
Field Services
(530) 227-0189
emily.symmes@suterra.com

Mando Perez | Technical Field Manager
(559) 706-6280
mando.perez@suterra.com

Sara Goldman | Sales Support Manager
(458) 206-9102
sara.goldman@suterra.com

Sean Pelham| Technical Field Manager
(530) 220-9177
sean.pelham@suterra.com

Meet the
California Team

Sales Technical Field Support 



Keith Mioni Jr. | Field Service 
Representative Manager
(661) 617-9144
keith.mioni@suterra.com

Cody Hays | Field Service 
Representative, Central Valley
(458) 206-8661
cody.hays@suterra.com

Isaac Bocker | Field Service 
Representative, Central Valley
(661) 617-0806
isaac.bocker@suterra.com

Fernando Edagi | Senior Manager, Grower 
Relations
(559) 231-4051
fernando.edagi@suterra.com

Amelia Cadwell | Sales & Grower Relations 
Specialist
(559) 209-0524
amelia.cadwell@suterra.com

Meet the
California Team

Field Service Representative Grower Relations

Stacie Mallo | Customer Care Manager
(541) 480-8320
stacie.mallo@suterra.com

Madeline Rice | E-Commerce Customer Care 
Specialist
(541) 317-2233
madeline.rice@suterra.com

Customer Care
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Largest dedicated pheromone 
facility in the world

Early-stage research in 
synthesis and formulation

Product design and 
manufacturing

Unique, World-Class
Capabilities



Thank you!

www.suterra.com
CustomerCare@suterra.com
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A REVIEW OF  MATING 
D ISRUPTION OPT IONS AND 
INCENTIVES FOR CAL IFORNIA 
ALMOND GROWERS
K a r e n  L o w e l l  ( N a t u r a l  R e s o u r c e s
C o n s e r v a t i o n  S e r v i c e )
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Thank You
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