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Treatments
Conventional (9 Orchards):
• Granulosis virus + normal or reduced standard program
• Standard grower program (various with or without MD)
• MD alone or untreated controls (small plots)

Organic (5 Orchards):
• Granulosis virus + standard program
• Standard Program (MD,Surround, Oil, Entrust) 
• MD alone (no puffers)
• NO UNTREATED CONTROLS



Design
• Demonstration (IR-4); one trial replicated

• 5 acre treatment areas, grower-applied (Cyd-X, Certis USA)

• Granulosis Virus applied @ 3oz/acre
– Most orchards 6x, 2x per hatch
– One organic orchard every other row every other week through 

CM season

• No added sticker (e.g. NuFilm 17) per Certis

• Analysis = GLC Proc, SAS; p=0.05; conventional and organic 
separate data transformed prior to analysis means; separated 
by LSD



Data Collection and Results
• Flights (1XL,1XH,10XH(MD),DA) 

• 1st generation – tree (%/1000) - NS              
ground (%/500) – NS

• 2nd generation – pre-harvest tree (%/2000) – NS

• 2nd/3rd generation - post-harvest tree (%/300) 
– Conventional – NS
– Organic – p=0.03



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Potter Valley Orchard # 1, Mendocino County
GV Treatment 
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CM
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CM Damage:   1st Generation (1000 DD) = 0.1%,
                                    Ground (1400 DD) = 2.7%

Preharvest (1700 DD) = 0.0%,  Post Harvest (2570 DD)= 1.0%
                                 Bin (2000 DD) = 0.8%

Cyd - X
3 oz/ac

 5/24, 5/31
6 /06, 6 /14, 6/21
Every Other Row

Cyd - X
2 1/2 oz/ac
7/01, 7/12
Every Row

Omni Oil
3 1/3 gal/ac

7/28
Every Row



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Potter Valley Orchard # 1, Mendocino County
Grower Standard Treatment
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CM Biofix:  4/16/05

CM Damage:   1st Generation (1000 DD) = 0.1%,
                                    Ground (1400 DD) = 3.6%

Preharvest (1700 DD) = 0.0%,  Post Harvest (2570 DD)= 3.3%
                                 Bin (2000 DD) = 2.1%

Surround
30 lbs/ac

5/23, 5/30, 6/6, 6/14
Every Other Row

Omni Oil
1 1/2 gal/ac

7/06
Every Row Omni Oil

3 1/3 gal/ac
7/28

Every Row



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Potter Valley Orchard # 1, Mendocino County
Mating Disruption Only Treatment 
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CM Biofix:  4/16/05

CM Damage:   1st Generation (1000 DD) = 0.0%,
                                    Ground (1400 DD) = 5.7%

Preharvest (1700 DD) = 0.3%,  Post Harvest (2570 DD)= 1.5%
                                 Bin (2000 DD) = 2.8%

Traps placed on 
7/13

Isomate CTT ties
hung in April



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Potter Valley Orchard # 2, Mendocino County
GV Treatment 
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CM Biofix:  4/16/05

CM Damage:   1st Generation (1000 DD) = 0.1%,
                                    Ground (1400 DD) = 7.8%

Preharvest (1700 DD) = 0.3%,  Post Harvest (2570 DD)= 1.7%
                                 Bin (2000 DD) = 1.6%

Cyd - X
3 oz/ac

5/15, 5/23, 5/30
6/06, 6/14, 6/21
Every Other Row

Cyd - X
2.5 oz/ac
7/04, 7/21
Every Row

Omni Oil
3 1/3 gal/ac

7/29 
Every Row



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Potter Valley Orchard # 2, Mendocino County
Grower Standard Treatment 
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CM Damage:   1st Generation (1000 DD) =  0.4%,
                                    Ground (1400 DD) = 40.0%

Preharvest (1700 DD) = 7.8%,  Post Harvest (2570 DD)= 8.7%
                                 Bin (2000 DD) = 11.6%

Surround
30 lbs/ac

5/16
Every Other Row

Surround
25 lbs/ac
5/23, 5/30

6/06, 6/14, 6/21
Every Other Row

Omni Oil
1.5 gal/ac

7/04 
Every Row

Omni Oil
3 1/3 gal/ac

7/29
Every Row



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Potter Valley Orchard # 2, Mendocino County
Mating Disruption Only Treatment
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CM Biofix: 4/16/05

CM Damage:   1st Generation (1000 DD) =  29.6%,
                                    Ground (1400 DD) = N/A

Preharvest (1700 DD) = 12.9%,  Post Harvest (2570 DD)= N/A
                                 Bin (2000 DD) = N/A

Traps placed on 
7/07

Isomate CTT ties
hung In April



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches
Upper Lake Orchard, Lake County

GV Treatment 
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CM Damage:   1st Generation (940 DD) =  0.6%,
                                    Ground (1340 DD) = 0.4%

Preharvest (1640 DD) = 0.3%,  Post Harvest (2420 DD)= 0.7%
                                 Bin (1900 DD) = 0.9%

Isomate CTT ties
hung on 05/01

CM Puffer 
hung on 05/01

Assail 70wp
2.9 oz/ac

6/15

Intrepid
1 pt./ac on 6/28

---
14.5 oz/ac on 7/14

Confirm
20 oz/ac on 6/28

Cyd - X
3 oz/ac 

6/13, 6/15



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches
Upper Lake Orchard, Lake County

Grower Standard Treatment 
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CM Damage:   1st Generation (940 DD) =  0.2%,
                                    Ground (1340 DD) = 0.8%

Preharvest (1640 DD) = 0.5%,  Post Harvest (2420 DD)= 2.0%
                                 Bin (1900 DD) = 0.2%

Isomate CTT ties
hung on 05/01

CM Puffer 
hung on 05/01

Assail 70wp
2.9 oz/ac

6/15

Confirm
20 oz/ac on 6/28

Intrepid
1 pt./ac on 6/28

---
14.5 oz/ac on 7/14



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Lakeport Orchard, Lake County
GV Treatment - North Section
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                            Bin (1900 DD) = 2.9%

Traps Placed 
on 6/07

Cyd - X
3 oz/ac

5/22, 5/29, 6/12

Intrepid
16 oz/ac on 7/18



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Lakeport Orchard, Lake County
Grower Standard Treatment - North Section
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                            Bin (1900 DD) = 11.2%

CM Biofix:  4/16/05

Traps Placed 
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16 oz/ac on 7/18



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Lakeport Orchard, Lake County
GV Treatment - South Section
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CM Biofix:  4/16/05

Traps Placed 
on 6/07
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16 oz/ac on 7/18



2005 CM Granulosis Virus (GV) Demonstration Trial
Average Codling Moth Trap Catches

Lakeport Orchard, Lake County
Grower Standard Treatment - South Section
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Mean Percent Codling Moth Damage
1st Generation, June-July, 2005-Conventional

SITE Tree(%/1000) Ground (%/500)
GV G C GV G C

3 0.0 0.0 0.0 ----- ----- -----
A A B ----- ----- -----

El Dorado
1 0.9 1.2 12.6 ----- ----- -----
2a 2.3 3.0 23.7 ----- ----- -----

2b ----- 7.7 10.4 ----- ----- -----

3 0.5 0.5 ----- ----- ----- -----
Lake

1 0.6 0.2 ----- 0.4 0.8 -----
2 0.0 0.0 3.7 0.0 0.0 4.3

3 0.0 0.0 4.2 0.0 6.7 0.0
Sutter-Yuba (MD also)

1 0.0 0.0 0.0 ----- ----- -----

2 0.0 0.0 0.0 ----- ----- -----

p<.0001                 p=0.56



Mean Percent Codling Moth Damage
2nd generation, July-August 2005

Pre-Harvest Fruit Count - Conventional
Site % Damage/2000

GV G C
El Dorado

1 1.1 1.7 10.6
2a 1.7 3.1 ---
3b 0.4 0.5 ---

Lake
1 0.2 0.5 ---
2 0.1 0.2 0.9
3 0.6 0.8 1.6

Sutter-Yuba (MD also)
1 0.2 0.0 0.0
2 0.1 0.4 0.4
3 0.1 1.1 0.7

A AB B (MD=A)

ANOVA P=0.13



Mean % Codling Moth Fruit Damage
2nd generation August-Sept 2005
Harvest Bin Count - Conventional

Lake County (% Damage/1000)

Site GV G C

1 0.9 0.2 0.1
2 2.9 11.2 6.5
3 11.0 No Fruit 8.0

P>.99



Mean Percent Codling Moth Damage
2nd, 3rd Generation, September 2005

Post-harvest Tree Fruit Count - Conventional

Site % Damage/300
GV G C

Lake
1 (w/MD) 0.7 2.0 ----

2 0.0 10.3 13.2

3 No Fruit ---- ----

Sutter-Yuba (w/MD)

1 1.0 2.3 0.7

2 0.7 0.3 7.7

3 15.0 31.3 34.3

ANOVA P=0.66



Mean Percent Codling Moth Fruit Damage
1st Generation, June-July 2005

Tree Fruit Count-Organic

Tree (%/1000) Ground (%/500)
Site GV G MD GV G MD

Lake 0.5 0.3 0.2 1.0 4.6 15.0

Mendocino

1 0.1 0.1 0.0 2.7 3.6 5.7

2 0.1 0.4 29.6 7.8 40.0 ---

Sacramento

1 1.7 5.0 --- 14.4 33.2 ---

2 0.0 0.1 0.2 --- --- ---

ANOVA p=.55 p=.42



Mean Percent Codling Moth Fruit Damage
2nd generation, July-August 2005

Pre-harvest Tree Fruit Count Organic

Damage (%/2000)

Site GV G MD alone

Lake 0.8 1.2 0.1

Mendocino
1 0.0 0.0 0.3
2 0.3 7.7 12.9

Sacramento
1 4.3 11.9 ----
2 2.9 2.2 5.7

ANOVA p=.62



Mean Percent Codling Moth Fruit Damage
Late 1st - 2nd generation, August-Sept. 2005

Harvest Bin Count - Organic

Damage (%/1000)
Site GV G MD alone

Mendocino
1 0.8 2.1 2.2

2 1.6 11.6 48.9

ANOVA p=x0.50



Mean Percent Codling Moth Damage
2nd - 3rd generation, September 2005

Post-Harvest Tree Fruit Count - Organic

Damage (%/2000)
Site GV G MD alone

Lake 2.7 5.3 0.0

Mendocino

1 1.0 3.3 1.5

2 1.7 8.7 No Fruit

A B A

ANOVA p=.03



Conclusions

• Orchard variability and varying grower 
standard regimes precluded significance

• Absolute damage % favored granulosis virus

• Differences among treatments cumulative

• Post-harvest damage indicates possible 
reduced emergence spring 2006 in granulosis
virus treated areas.
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