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Abstract 

The projects completed this past summer sought to evaluate the efficacy of DuPont 

Coragen® as a 2” band over the top at planting, Bayer CropScience Movento®, Dow 

AgroSciences Radiant® SC, Bayer CropScience Synapse® WG, and DuPont Avaunt® 

insecticides against the industry standard use of DuPont Coragen® for the management of the 

top pests of Southern California lettuce(s); the silverleaf whitefly, Bemisia argentifolii Bellows 

& Perring (Hemiptera: Aleyrodidae) and a Lepidoptera complex of armyworms, cabbage loopers 

and imported cabbageworms (Lepidoptera).  Evaluation of  Coragen® used as an environmental 

low risk application via soil application during planting makes it ideal as part of an IPM system 

for managing insects like the silverleaf whitefly in damage sensitive crops like leafy greens.  The 

lack of differences in treatments and the untreated controls reflects the impact that “light” insect 

pressure has during the transition from the hottest part of the year to the coolest in the Palo Verde 

Valley.  Adult silverleaf whiteflies populations seemed to plateau between 11/10- 11/18 and 

were found only in low numbers across all treatments including the un-treated control.  

Realistically it is difficult to state that the treatments were unsuccessful since pest pressure was 

relatively light for evaluation of select insecticide formulations. 
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The objective: 
 

Assess the efficacy of insecticide use for whitefly and Lepidoptera management on leafy 

green lettuce, assess the compatibility of Coragen® as a protectant when incorporated 2” at 

planting and/or as a 2” band application at planting .  Evaluation of Coragen® as a 

environmental low risk application via soil application during planting makes it ideal as part of 

an IPM system for managing insects like the silverleaf whitelfy in damage sensitive crops like 

leafy greens.   

 

 
Materials & Methods 

Research plots were established on University of California controlled land for evaluation 

of select insecticides for management of silverleaf whitefly (Coragen®, Movento®) and 

lepidoptera larvae (Avaunt®, Synapse®, Radiant®)  (Fig. 1) against un-treated controls.  

Experimental plots were established into direct seeded double row beds of separately planted 

head (Iceberg) lettuce cv. „Experimental 1221‟ and early green (leaf) Romain cv. „Del Sol‟.  

Raised beds were 3.33 ft (40”) on center and 300 ft. long with individual treatment rows 

bordered by untreated rows to minimize spray interactions between treatments (Fig. 2).  

Treatments in each of the lettuce varieties used were randomly assigned and blocked by 

replication (RCBD) with 4 replications used. Individual treatment plots consisted of 13.1 ft. x 

3.33 ft. (≈0.0010A).  Coragen treatments were either applied as a 2 in. “banded” treatment over 

the top of the seed line or as a sub-surface soil injection (SSI).  The SSI Coragen treatment was 

tractor-applied prior to planting with a total H2O volume of 1 gal./300 ft. of raised bed with a 1 

min. 18 sec. application time/row.  The surface banded (SB) treatment was applied as a 2 in. 

wide band directly over the seed line immediately after seed placement with a back-pack sprayer 

fitted with a cone nozzle delivering 0.032 gal. H2O/52.4 ft./lettuce variety.  Foliar applications 

were made with a CO2 pressurized back-pack sprayer using a 3-nozzel hand-held spray boom 

fitted with TXVS-8 ConeJet nozzles.  Foliar applications were made ≈7 d for a total of 8 

applications on Oct. 18, 25, Nov. 2, 8, 15, 24, 29, Dec. 6.  End of season damage assessments to 

determine treatment efficacy was made on Dec. 21.  All marketable lettuce heads were harvested 

in each of the 13.1 ft. plots and processed separately.  Lettuce heads were sampled destructively 

to detect larval tunnels and live worms.  Data was transformed (log + 0.5) prior to analyzing using a 

1-way analysis of variance (ANOVA) followed by a means separation test (P<0.05). 

 
 
Results & Discussion 

Whitefly pressure was high in adjacent fields prior to the start of these lettuce efficacy 

trials and then dropped with the onset of cooler temperatures.  Cooler effectively suppressed 

whitefly populations for the duration of these experiments (Figs. 3 & 4). Whitefly populations 

remained low and never exceeded an un-treated control mean of (± SD) of 0.28 ± 0.06 

whiteflies.  As a result, treatment yields were relatively unaffected in the green (leaf) Romain cv. 

„Del Sol‟ trials with marketable yields not significantly different (P = 0.062) among treatments 

including the un-treated controls (Fig. 3).  End-of-season yield and weight assessments showed 

no significant difference similarly among treatments (P = 0.25 and P = 0.15 respectively) (Fig. 

5). Lepidoptera counts essentially equaled “0.0” over the course of the season but lepidopteron 

damaged green leaf heads were detected at the end-of-season assessments (Fig. 6).  Yields and 

weights of lepidopteron damaged green leaf heads were not found significantly different among 

treatments including the un-treated controls (P = 0.50 and P = 0.58 respectively) (Fig.6).  Plots 

of head (Iceberg) lettuce cv. „1221‟ had fewer whiteflies with the un-treated control mean of 0.08 

± 0.02 when compared to plots of green (leaf) Romain cv. „Del Sol‟ (Fig. 4).  Whitefly counts 



   

over the course of the growing season were not significantly different among treatments and the 

un-treated controls (P = 0.95) (Table 1).  This is reflected similarly in the lack of significant 

differences in marketable yields and weights among the treatments and the un-treated controls (P 

= 0.25 and P = 0.15) (Fig. 7).  Yields and weights of lepidopteron damaged head (Iceberg) heads 

were not found significantly different among treatments including the un-treated controls (P = 

0.50 and P = 0.56 respectively) (Fig.6).  Plant tissue analysis was done to determine potential 

treatment effects on nitrogen (N) and potassium (K) content.  However, the laboratory compiled 

the samples based on treatment and the ability to analyze the data variation among replications in 

treatment was lost.  I have attached the analysis reports as an appendix to this document to be 

used as ancillary data.    

 

              

Summary 
The lack of differences in treatments and the untreated controls reflects the impact that 

“light” insect pressure has during the transition from the hottest part of the year to the coolest in 

the Palo Verde Valley.  Adult silverleaf whiteflies populations seemed to plateau between 11/10- 

11/18 and were found only in low numbers across all treatments including the un-treated control.  

Realistically it is difficult to state that the treatments were unsuccessful since pest pressure was 

relatively light for evaluation of select insecticide formulations. 

 

 

 

 

 

 

   
 
 

  



   

Fig. 1.  Aerial map of 6
th

 Ave. University of California research plot.   

 

 

 

Fig. 2.  Plot maps of treated lettuce plots compared to un-treated controls with plot size of 39.3 

ft3 (13.1 linear feet x 3 ft./on center) in 2010. 
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Fig. 3.  Mean cumulative weekly whitefly counts on treated Romain lettuce plots compared to 

un-treated control in 2010 

 

Fig 4.  Mean cumulative weekly whitefly counts on treated Iceberg lettuce plots compared to un-

treated control in 2010 
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Fig. 5.  End-of-season head lettuce yield data showing treatment yields and weights (Kg) 

evaluated in the Palo Verde Valley 

 

 
Fig. 6. End-of-season head lettuce yield data showing lepidopteron damaged heads and weights 

(Kg) by treatment evaluated in the Palo Verde Valley 
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Fig. 7. End of season early lettuce yield data showing treatment yields and weights (Kg) 

evaluated in the Palo Verde Valley 

Fig. 8. End-of-season early lettuce yield data showing lepidopteron damaged heads and weights 

(Kg) by treatment evaluated in the Palo Verde Valley 
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Table 1.   Whitefly insect counts, lettuce(s) yield, weights, lepidopteron damaged lettuce yields and weights. Blythe CA 2010. 

 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Mean whitefly counts ± SE  Mean yields (counts) and weights (Kg) ± SE 

   

Cultivar   n  # Whitefly   n 
# Total 
  yield  

Total weight 
# Lepidoptera  

damaged  

Lepidoptera  
Damaged 

weight 

Del Sol 
  

 
 

      

1 – Untreated control 320  0.29  ± 0.06a  4 25.25 ± 2.06a 6.38 ± 1.21a 2.75 ± 2.14a 0.58 ± 0.41a 0.29  ± 0.06a 

2 – Coragen (5 fl. Oz./A) 320  0.25  ± 0.05a  4 22.00 ± 2.38a 4.33 ± 0.82a 4.75 ± 0.75a 1.08 ± 0.30a 0.25  ± 0.05a 

3 – Coragen – 2” (5 fl. Oz./A) 320  0.26  ± 0.04a  4 22.00 ± 2.86a 4.81 ± 0.58a 3.50 ± 2.18a 0.69 ± 0.42a 0.26  ± 0.04a 

4 – Movento (5 fl. Oz./a) 320  0.11  ± 0.02a  4 20.50 ± 3.38a 4.56 ± 1.13a 3.75 ± 2.50a 0.76 ± 0.49a 0.11  ± 0.02a 

5 – Radiant SC (5 fl. Oz./A) 320  0.22  ± 0.03a  4 23.50 ± 2.84a 6.01 ± 0.93a 2.00 ± 1.35a 0.60 ± 0.47a 0.22  ± 0.03a 

6 – Synapse (3 Oz./A) 320  0.21  ± 0.03a  4 28.25 ± 2.29a 7.54 ± 1.08a 0.25 ± 0.25a 0.04 ± 0.04a 0.21  ± 0.03a 

7 – Avaunt (3.5 fl. Oz./A) 310  0.25  ± 0.04a  4 27.75 ± 1.25a 7.10 ± 0.72a 1.25 ± 0.63a 0.33 ± 0.17a 0.25  ± 0.04a 

           

Experimental 1221 
  

 
 

      

1 – Untreated control 320  0.08  ± 0.02a  4 25.25 ± 2.01a 6.38 ± 1.21a 2.75 ± 2.14a 0.58 ± 0.41a 0.29  ± 0.06a 

2 – Coragen (5 fl. Oz./A) 320  0.09  ± 0.02a  4 22.00 ± 2.38a 4.33 ± 0.82a 4.75 ± 0.75a 1.08 ± 0.30a 0.25  ± 0.05a 

3 – Coragen – 2” (5 fl. Oz./A) 320  0.10  ± 0.02a  4 22.00 ± 2.86a 4.81 ± 0.58a 3.50 ± 2.18a 0.69 ± 0.42a 0.26  ± 0.04a 

4 – Movento (5 fl. Oz./a) 320  0.10  ± 0.02a  4 20.50 ± 3.38a 4.56 ± 1.13a 3.75 ± 2.50a 0.76 ± 0.49a 0.11  ± 0.02a 

5 – Radiant SC (5 fl. Oz./A) 320  0.07  ± 0.02a  4 23.50 ± 2.84a 6.01 ± 0.93a 2.00 ± 1.35a 0.60 ± 0.47a 0.22  ± 0.03a 

6 – Synapse (3 Oz./A) 320  0.10  ± 0.02a  4 28.25 ± 2.29a 7.54 ± 1.08a 0.25 ± 0.25a 0.04 ± 0.04a 0.21  ± 0.03a 

7 – Avaunt (3.5 fl. Oz./A) 320  0.11  ± 0.03a  4 27.75 ± 1.25a 7.10 ± 0.72a 1.25 ± 0.63a 0.33 ± 0.17a 0.25  ± 0.04a 



   

 

Appendix 

 

Pictures of early (cv. „Del sol‟) lettuce in experimental plots just prior to field evaluation harvest 

 

 

Pictures of head (cv. „1221‟) lettuce in experimental plots just prior to field evaluation harvest 

 


