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Cherry IPM before SWD
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Bioclimatic model prediction for SWD
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Risks:  Crop Loss



Winter Cold – Wenatchee, WA
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Winter Cold – Wenatchee, WA
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2016 – what kind of year was it for SWD?
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SWD infestation, unsprayed checks, research orchard
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Sweet Cherry:  temporal escape?
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Monitoring SWD - Why Bother?

o Discriminate between 
low pressure and high 
pressure years

o Otherwise doomed to 
prophylactic sprays

Monitoring Thresholds



Selectivity!
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2015-2016 Tests

o Lure test – low, high density
o Trap test – ditto

 Numbers captured 
 Selectivity
 Sex Ratio

Measured:

10 replications, RBC, cherry orchard



Lure test - treatments

1. ACV
2. Scentry*
3. AlphaScents*
4. Dros’Attract
5. Suzukii Trap
6. Trece – High Specificity*
7. Trece – Broad Spectrum*

*Drowning fluid:  water+soap+sodium benzoate

AlphaScents Scentry TreceHS TreceBS

Dros’Attract Suzukii Trap ACV



Total SWD
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Other Drosophila (by-catch)
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Sex Bias (% Female)
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2016 Trap test - treatments

1. PBJ
2. Scentry
3. Trece
4. Trappit
5. AlphaScents White
6. AlphaScents Yellow
7. AlphaScents Red

*All used Scentry lure; 
liquid traps used 
drowning fluid 
(water+soap+sodium
benzoate

PBJ Scentry Trécé Trappit Dome

AlphaScents
White

AlphaScents
Yellow

AlphaScents
Red



Traps

SWD

PBJ Scentry Trece Trappit Yellow White Red
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SWD Lab Bioassay – can we kill larvae in fruit? (2nd try)

Emerged SWD
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Develop Discriminating Doses

Baseline Probit Bioassays

log(dose)
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AI Pesticide LC85 LC99 2xLC99
spinetoram Delegate 25WDG 28.22 47.18 94.35
spinosad Entrust 2SC 62.91 110.62 221.24
malathion Malathion 57% 204.01 261.79 523.58
carbaryl Sevin 4F 8168.50 20636.00 41272.00
lambda-cyhalothrin Warrior II 2.08CS 14.315 54.592 109.18



Rewards:  Resistance Management
Delegate Entrust Malathion Sevin Warrior

State Year Orchard Regime 5.04 oz 11.82 fl oz 6.99 fl oz 34.4 qt 5.61 fl oz
WA 2014 AU Conv 100 100 100 100 100

GL Conv 100 100 100 100 100
RZ Conv 100 100 100 100 100
SN Conv 100 100 100 100 100
SH Org 100 100 100 100 100
WB Conv 100 100 100 100 100

2015 CY Conv 100 100 100 100 100
SC Conv 100 100 97 100 96
SC rep Conv 100 100
CY Org 89 100 100 100 100
CY rep Org 99
SN Org 100 100 100 100 100
DP Conv 100 100 100 100 100

2016 HA Conv 100 100 100 100 100
OB Conv 100 100 100 100 100

CA 2015 BW Org 100 100 100 100 100
TC Conv 91 97 90 100 100

2016 BW Org 100 98
TC Conv
GL Conv 100 100 100
GN 100

OR 2015 HR Conv 100 100 100 100 100

2016 ST Org 100 100 100 100 100



Risks:
Crop damage
Load rejection at 
warehouse
Crop abandoned in field
Infest nearby susceptible 
crops
Quarantine restriction
Fumigation
Secondary pest 
outbreaks
Insecticide Resistance

Rewards:
$100-$50/acre/year
?Fewer secondary pests
Sustainable management



Questions?

The End



Correlate genomic data with diagnostic dose bioassays

Strain Cyp12a4 Cyp12b2 Cyp12c1 Cyp12d1-d Cyp18a1 Cyp28c1 Cyp28d1 Cyp301a1 Cyp304a1 
BT               0.54   
CY -0.94  -0.60 -0.74   -0.78  2.76 
CYO -0.55 -0.96 -0.57   -1.03 -0.79  2.25 
DP -0.65 -1.12 -0.77 -0.89 -0.60 -1.38 -1.21   
HR -0.45 -0.91 -0.58 -0.51  -1.11 -0.68   
SN      -1.59 -0.76  2.37 
SC  -0.94      1.08 2.00 
TC -0.46 -0.85 -0.73     -1.28 -0.55   2.78 

 
Strain Cyp305a1 Cyp308a1 Cyp309a2 Cyp311a1 Cyp312a1 Cyp4ac1 Cyp4ad1 Cyp4d1 Cyp4d14 
BT -0.60   -0.80 -0.64       -0.75 2.10 
CY   -0.89 -1.50  -0.73  -0.70 1.45 
CYO -0.63  -0.95 -1.50  -0.91  -0.59 1.74 
DP -1.08  -1.48 -1.65  -1.21  -0.85 1.38 
HR -0.96 2.17 -0.94 -1.47  -0.93  -0.57 1.94 
SN  1.64     1.16 -0.75 1.65 
SC   -0.45 -1.26 -3.33 -0.75  -0.96 1.61 
TC     -0.43 -1.09 -3.34 -0.56     1.81 

 
Strain Cyp4d20 Cyp4d8 Cyp4g15 Cyp4p1 Cyp4p2 Cyp4s3 Cyp6a13 Cyp6a14 Cyp6a20 
BT -0.66 -1.82 0.77     -0.50   0.58   
CY -1.39 -2.05  -0.56      
CYO -0.97 -1.28  -0.49  -0.95 -0.68   
DP -0.88 -2.21  -0.85 -0.57 -1.54 -0.80  -0.62 
HR -0.66 -2.04 0.72 -0.64  -1.71    
SN -1.33 -1.17 0.64   -0.71    
SC -0.81  1.01   -0.75    
TC -1.23 -1.95 0.61     -0.53       

 
Strain Cyp6a22 Cyp6a23 Cyp6d4 Cyp6d5 Cyp6w1 Cyp9b2 Cyp9c1 Cyp9h1 Est-6 
BT -1.12   1.12   0.72 -0.61     -0.55 
CY -0.94  1.09    -1.17   
CYO   0.75 0.67     -0.79 
DP -0.55 -0.57 0.69   -0.77 -1.27  -1.00 
HR   0.76   -0.87  -1.09 -0.80 
SN -0.64  0.73 0.72     -0.54 
SC -0.64  0.78  0.59 -0.65    
TC -0.74   0.83           -0.92 

 
Strain Est-Q GstZ2 α-Est1 α-Est2 α-Est3 α-Est8 
BT -0.93           
CY -1.57      
CYO -1.44      
DP -2.13 -0.78 -0.85 -1.44 -0.71 -0.77 
HR -1.33 -0.82   -0.43  
SN -2.45      
SC -1.00      
TC -1.46           
 

• Gene expression indicative 
of metabolic resistance, viz., 
upregulation of detoxification 
enzymes or reducing cuticle 
penetrability

• Single nucleotide variants 
(SNVs) that confer target-
site resistance

• Cyp312a1 is a cytochrome 
P450 gene whose 
expression level is reduced 
by roughly 10-fold in the SC 
(Washington) and TC 
(California) populations

Chiu & Zalom, unpublished



Lure Test – Captures - Early
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Lure Test – Captures - Late
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Trap Test - early
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Trap Test - late
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Sex Ratio – Traps vs Lures
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