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Abstract 
 

Several studies were conducted in the spring and fall 2001 to evaluate a number 
of neonicotinoid compounds (Admire, Calypso, Actara, Platinum and 
dinotefuron) for whitefly control in spring and fall melons.  The results of these 
studies demonstrate that several insecticide products are being developed that 
offer melon growers management alternatives for controlling whiteflies. The 
new foliar neonicotinoid Calypso (thiacloprid), shows excellent promise as a 
foliar, post-planting spray with 14-21 day residual.  Further, no consistent 
negative interaction was detected between Platinum and fertilizer, 10-34-0 and 
UN 32, applied together as at-planting or side dress soil treatments. These 
treatments provided good whitefly control, but further research is needed to 
replicate these effects as Platinum has been labeled at lower rates than the 
manufacturer initially anticipated.  At planting applications of Platinum at 8 oz 
(current labeled rate) did however provide acceptable residual control of 
whiteflies on fall melons under heavy population pressure.  

 
 

Introduction 
 
The number of effective insecticides currently available to growers for insect control in melons is relatively small 
compared with other crops. Furthermore, with the uncertainty surrounding the implementation of the Food Quality 
Protection Act, as well as increasing environmental concerns, the melon industry in the western U.S. could 
potentially be facing the loss of a number of important insecticides. As older chemicals are lost, it is critical that 
replacement chemistries be available that live up to both regulatory and grower standards. There are several new 
insecticide chemistries currently being field developed that have demonstrated activity on many of the key sucking 
pests that infest melons.  The discovery of these new insecticides could not have come at a better time.  
 
Over the past several years, whiteflies have not caused significant problems for melon growers because of the 
availability of imidacloprid (Admire®).  This class of chemistry (neonicotinoids) has activity against many sucking 
insect pests and has good systemic activity in the plant. Thus it is appropriate for soil applications in some crops.  
The systemic activity of Admire against insects may vary depending on the crop, formulation, and application 
method.   Unfortunately, Provado, the foliar formulation of imidacloprid, has poor residual efficacy against 
whiteflies and is not labeled for use on melons.  Recently, there has also been a release by the agrochemical industry 
of several new products within the neonicotinoid chemistry that have shown activity on whiteflies and aphids in 
vegetables. These compounds are toxicologically similar to Admire, but can differ in their route of activity.  
Thiamethoxam is similar to Admire, and has shown promising activity when applied as a foliar spray (Actara) or 
soil application (Platinum). Thiacloprid (Calypso) is a most recent nicotinoid compound to be developed, and 
similar to imidacloprid, the compound has a favorable environmental profile and activity against a number of 
sucking pests, including whiteflies.  Finally, another neonicotinoid (dinotefuron) has recently been developed and is  
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being evaluated for whitefly and aphid activity as a soil application under local conditions.   The purpose for this 
study was to comparatively evaluate the residual field efficacy of several neonicotinoid compounds and 
formulations against whiteflies on spring and fall cantaloupes. 

 
 

Methods and Materials 
 

Residual Efficacy of Foliar Applications of Neonicotinoid  Insecticides.   The objective of this study was to examine 
for a 2nd year the residual activity of three new foliar compounds against whitefly on melons relative to standard 
control measures.   Cantaloupe plots planted with ‘Sol Real’ were established at the Yuma Agricultural Center on 
March 26 and managed similarly to local growing practices. Plots consisted of four 80-inch beds,  60 ft long with a 
15 buffer between each plot. The study was designed as a randomized complete block design (4 replicates/treatment) 
with the program treatments applied to melons in the following manner: 
 

  
Insecticide 

 
Active ingredient Rates (product/acre) 

 
Application dates 

Admire 2F Imidacloprid 16 oz Soil-at planting, Mar 26 

Calypso 240SL Thiacloprid 3.0, 6.0 oz Foliar, May 9 and 31 

Actara 25WG Thiamentoxam 3.0 oz Foliar, May 9 and 31 

Fulfill 50WG Pymetrozine 2.75 oz Foliar, May 9 and 31 
 
Admire was applied at planting at 3" sub-seed line prior to seed placement in 20 GPA. The foliar treatments were 
applied with a hydraulic sprayer delivering 36 GPA at 60 psi,  using 5 - TX18 ConeJet nozzles per bed. Whitefly 
populations were assessed by estimating immature and adult densities at 3, 7, 14 and 21 days following each 
application. We estimated the effects of the spray treatments on population densities by making whole plant counts. 
This entailed removing the leaves from 3 locations on the primary vine (crown, midvine, and terminal) of 5-8 plants 
within each replicate. Whitefly density counts on each leaf were estimated under magnification. These data provide 
both seasonal growth rates of the population and efficacy estimates relative to the residual activity of each treatment. 
Melon yields and quality were estimated beginning on June 20. The number of total netted fruit and the percentage 
of the total that were size 9 and 12 melons were estimated for yields. Quality was measured by estimating the sooty 
mold contamination on individual melons and by using a foliage rating (0-4; 0=vine collapse, 4= clean, healthy 
leaves and vines) to assess the amount of damage to the foliage from whitefly feeding. 
 
Fertilizer Interactions with Thiamethoxam Soil Applications. The objective of this study was to identify any 
potential problems with mixing Platinum with starter and side dressed fertilizers.  Previous research has shown that 
split and sidedress applications of Platinum are very efficacious against whiteflies on spring melons.  We assume 
that the insecticide formulation will be compatible with both UN 32 and 10-34-0. However, there is a need to 
examine the mixtures for the potential negative interactions that might occur once the compounds are injected into 
the soil.  
 
Cantaloupe plots planted with ‘Sol Real’ were established at the Yuma Agricultural Center on March 26 and 
managed similarly to local growing practices. Plots consisted of four 80-inch beds, 60 ft long with a 15 buffer 
between each plot. The study was designed as a randomized complete block design (4 replicates/treatment) with the 
program treatments applied to melons in the following manner: 
 
 
 
 
 
 

 



Treatment At planting  (Rate/acre) Side dress  (Rate/acre) 
Admire 2F 16 oz – 
Platinum 2SC 11 oz – 
Platinum + Fertilizer Platinum 11 oz  + 10-34-0 (10 gal) – 
Platinum 2SC 5 oz Platinum - 6 oz  
Platinum + Fertilizer  Platinum 5 oz  + 10-34-0 (10 gal) Platinum - 6 oz  + UN32 (15 g) 
Platinum 2SC – Platinum -11 oz  
Platinum + Fertilizer – Platinum - 11 oz +UN32 (15 g) 
Untreated – – 
 At-planting Admire and Platinum treatments were applied 3" below the seedline prior to seed placement in 10 GPA. 
Side dress applications were made when plants had approximately 8-10 leaves/ primary vine. The product was 
applied (May 10) near the bed shoulder at approximately 6” below the soil. Plots were irrigated 4 days following 
side dress (May 14). Populations of whitefly adults and immatures were evaluated on 23 April, 7 and 22 May and 6 
and 21 June. The methods for assessing population densities and melon yield were similar to methods used in the 
first study. We had planned to assess aphid densities, but colonization was not observed.  
 
Efficacy of Foliar and Soil Applications Combinations.  The objective of this study was to determine whether 
Applaud and Fulfill efficacy could be enhanced when applied to reduced rates of Admire or Platinum soil 
applications. Cantaloupe plots planted with ‘Sol Real’ were established at the Yuma Agricultural Center on March 
26 and managed similarly to local growing practices. Plots consisted of four 80-inch beds,  60 ft long with a 15 
buffer between each plot. The study was designed as a randomized complete block design (4 replicates/treatment) 
with the program treatments applied to melons in the following manner: 
 

Soil and Foliar Combinations Neonicotinoid  in Spring Melons 

Soil at-planting treatment 
 

Foliar or side dress application 
Admire  –16 oz – 
Admire  – 8 oz – 
Admire  – 8 oz Applaud – 8 oz  
Platinum – 5oz Platinum - 6 oz 
Platinum – 5oz Fulfill –2.5 oz 

Untreated Untreated 
 
At-planting Admire and Platinum treatments were applied 3" below the seedline prior to seed placement in 20 GPA. 
The side dress Platinum treatments was applied to plants when they had had approximately 8-10 leaves/ primary 
vine.  The product was applied (May 10) near the bed shoulder at approximately 6” below the soil. Plots were 
irrigated 4 days following side dress (May 14). The foliar treatments were applied with a hydraulic sprayer 
delivering 36 GPA at 60 psi, using 5 - TX18 ConeJet nozzles per bed.  Treatments were timed to coincide with 
increases in adult and egg densities and declining Admire and platinum soil residual (May 31).  Populations of 
whitefly adults and immatures were evaluated on 23 April, 7 and 22 May and 6 and 21 June. The methods for 
assessing population densities and melon yield were similar to methods used in the first study. We had planned to 
assess aphid densities, but colonization was not observed.  
 
Efficacy of Soil Neonicotinoids on Fall Melons.  The objective of this study was to determine whether Platinum at  8 
and 5 oz can provided acceptable control of whiteflies on fall melons. In addition, we wanted to evaluate a new 
neonicotinoid product for residual efficacy against whiteflies in fall melons. Cantaloupe plots planted with ‘Sol 
Real’ were established at the Yuma Agricultural Center on August 16 and managed similarly to local growing 
practices. Plots consisted of four 80-inch beds, 75 ft long with a 15 buffer between each plot. The study was 
designed as a randomized complete block design (4 replicates/treatment) with the program treatments applied to 
melons in the following manner: 



 
 1.   Admire 2F   - 16 oz at planting    
 2.   Platinum 2SC   - 8 oz at planting     
 3.   Platinum 2SC   - 5 oz at planting   
 4.  dinotefuron 20SG  - 100 g ai /A at planting  
 5.  dinotefuron 20SG    - 200 g ai/A at planting  

6.  Foliar Spray Regime  -     Calypso   (3 oz, 9/6/01) 
- Applaud  (8 oz, 9/12/01) 
- Actara     (4 oz, 9/49/01) 

          
Neonicotinoid  treatments were applied 3" below the seedline prior to seed placement in 20 GPA and stands were 
established using sprinkler irrigation. The foliar sprays were applied with a hydraulic sprayer delivering 36 GPA at 
60 psi, using 5 - TX18 ConeJet nozzles per bed.  Populations of whitefly immatures were evaluated  at 20, 30, 40, 
50, and 60 days after treatment.  The methods for assessing population densities and melon yield were similar to 
methods used in the first study..  
 
   

Research and Discussion 
 

 Residual Efficacy of Foliar Applications of Neonicotinoid  Insecticides.  This year’s results were quite similar to 
those reported for Calypso in last years report.  Whitefly population pressure was low-moderate during both years of 
this study, but differences among the management approaches were observed. In general, Calypso and Actara,  
provided adequate seasonal whitefly control comparable to the Admire standard  in 2000.  All the foliar compounds 
provided good adult knockdown and reduction in egg deposition, where Actara, Calypso, and Capture/Thiodan 
appeared to provide a solid 14-d residual compared with the untreated check following each application. This was 
particularly apparent at the high rates of Calypso and Actara.   In the present study (Spring 2001), the new 240SL 
formulation of Calypso provided excellent residual control of eggs and small nymphs following a 2nd application as 
compared with the untreated control. Actara at 3.0 oz and Fulfill provided significantly weaker suppression of  eggs 
and nymphs (Fig 1). 
 
Immature colonization following the foliar sprays showed a somewhat similar trend. In 2000, Actara at higher rates 
appeared to be the quickest acting on small nymphs following treatment, and appeared to provide the best residual. 
Calypso, at both rates, appeared to provide significantly better suppression of large and red-eyed following the first 
application, but all compounds provided significant residual control following the 2nd spray.  The ultimate measure 
of preventing whitefly colonization is the estimate of eclosed pupae. The high rates of Actara and Calypso contained 
the fewest eclosed pupae following the 2nd spray, comparable to Admire during the 200 study.  In the 2001 study, 
following 2 applications at 21 days apart, both rates of Calypso provided significantly better suppression of whitefly 
nymphs and pupae when compared with the other treatments (Fig 2). Both rates were equally effective in 
suppressing the build up of large nymphs. Essentially, timing foliar sprays of  Calypso at low nymphal densities 
(<2/cm2/ leaf) was comparable to Admire in preventing whitefly colonization.  
 
Fruit quality in 2000 was most consistent in the plots that provided good residual suppression of whiteflies.  
Significant sooty mold contamination on both foliage and fruit was prevented in the Calypso and Actara treatments, 
and were comparable to the standard Admire treatment. Again this is correlated to the level of residual consistent 
provided by each compound.  In 2001, differences in fruit yields were not observed among the treatments due to the 
late establishment of whiteflies. However, a vine decline due to high soil temperatures (possibly Cannonbolis) and 
whitefly infestation resulted in significant treatment effects (Fig 3).   Again, melons sprayed with Calypso 
maintained the most vigorous vines and canopies through the harvest period. 
 
In conclusion, this study demonstrates the exceptional residual efficacy of Calypso against whiteflies in spring 
melons.  When compared to Provado, the compound is significantly more efficacious, with more consistent residual 
activity.  Calypso appears to be comparable to applications of Actara at higher rates (4.0-5.5 oz), but significantly 
more efficacious compared to Actara at 3.0 oz.  Overall, when applied to melons when whitefly adult and immature 
densities are low, Calypso provided 14-21 days of residual control and was capable of preventing yield and quality 
losses in spring melons. These studies also emphasize, that like the IGRs, these foliar neonicotinoids should be used 
when whiteflies densities are low and beginning to build.  



 
Fertilizer Interactions with Thiamethoxam Soil Applications. Whitefly population pressure was low-moderate 
during this study. In general, all neonicotinoid soil treatments provided significant control of whiteflies compared 
with the untreated control. The split application of Platinum appeared to provide the greatest amount of residual 
adult control based on egg densities (Fig 4), and similarly good control of nymphs and pupae (Fig 5).  None of the 
Platinum treatments differed significantly form the Admire 16 oz treatment.  
 
Furthermore, significant differences in whitefly egg, nymph or pupae densities were not observed between Platinum 
treatments applied alone in mixture with starter (10-34-0) or side dress (UN32) fertilizer (Fig 4 and 5).  We initially 
suspected that the Platinum at planting treatment applied with 10-34-0 might perform poorly because of problems 
mixing the materials. The formulated Platinum was premixed in about  8 oz of water and then applied to about 10 
gallons of 10-34-0 fertilizer in injection tank. Because we were calibrated to deliver 10 gpa, we were unable to dilute 
the mixture with additional water. Initially, the Platinum did not appear to go into solution with the 10-34-0,  but 
rather appeared to be suspended on the surface in a stringy fibrous suspension. However, when the mixture was 
agitated in the tank it appeared to go into a fine suspension.  Furthermore, when we collected material from the 
injection knife after going through squeeze pump, the final mix also appeared to be a fine suspension and applied 
readily uniformly to the soil. The lack of differences between the two at planting treatments verify this. For side 
dress applications, our equipment was calibrated to deliver 25 gpa and thus we were able to dilute the platinum with 
10 gallons of water prior to mixing with the UN32.  Both materials appeared to mix well. Again, no difference in 
whitefly control were seen between side dress treatments. 
 
We did however, observe some variability in our foliage ratings at harvest between the at planting and side dress 
fertilizer treatments (Fig 6). Because of the late whitely development, yield differences were not observed among 
any of the treatments, but vines in some of the treatments appeared to be under greater stress and beginning to 
collapse. Although we saw numeric differences in our rating between the treatments with and without fertilizer (Fig 
6), we were unable to establish a statistically consistent trend in poor performance due to within-field variability. 
Consequently, we feel that this study should be replicated again in 2002. Furthermore, since this research was 
completed, Platinum has received its federal label for melons. Unfortunately, the EPA only allowed the product to 
be used at a maximum rate of 8 oz, which is considerably less than the manufacturer (Syngenta) recommended for 
testing. We are uncertain how this product will perform under these reduced rates on spring melons.  We speculate 
that at planting applications may not provide residual control comparable to the Admire standard.  
 
Efficacy of Foliar and Soil Applications Combinations.  Similar to the previous studies, whitefly pressure was low-
moderate for most of the study and increasing near harvest.  Significant differences in whitefly control among the 
spray treatments and the untreated check were not observed until about 3 weeks following the foliar applications just 
prior to harvest.  Both the Appluad+Admire-8 oz and Fulfill+Platinum-5 oz treatments provided similar reduction of 
whitefly populations and significantly reduced whitefly egg, nymph and pupae densities compared with the control. 
Admire at 16 oz and the Platinum split application provided control comparable to both foliar spray treatments (Fig 
7 and 8).  The reduced rate of Admire (8 oz.) provided poor control.  Egg and small densities in the Admire 8 oz 
treatment did not differ from the check at harvest. Although large nymph and pupae densities in the Admire 8 oz. 
treatment were significantly lower than the check, this reduced rate had higher densities than all the other Admire 
and Platinum treatments. 
 
Because whitefly populations in the experimental did not build up to late in the study, differences in fruit yields 
were not observed among treatments. However, early stages in foliage and vine decline were measured in the 
reduced Admire (8 oz) treatment and the check (Fig 9). Foliage ratings in all other Admire and Platinum treatments 
were statistically comparable.  The results of the study are not surprising.  We have often noted that low rates of 
Admire are not sufficient to provide residual whitefly control in spring melons, even under low population pressure. 
However, augmenting Applaud with the reduced rate of Admire provided excellent control under these conditions. 
Similarly, augmenting Fulfill with reduced rates of Platinum provided control comparable to Admire (16 oz) and the 
Platinum split application. We caution however, that similar levels of control may not be as great under high 
whitefly pressure. Previous studies showed that Applaud residual is about 28 days under spring conditions, and 
Fulfill has shown poor performance when applied at high adult and immature whitefly densities. 
 
Efficacy of Soil Neonicotinoids on Fall Melons.  Whitefly pressure was heavy for this study, with large adult 
numbers moving onto seedling plants immediately following emergence.  Measurements of seasonal egg and nymph 



densities and vine collapse are shown in Figure 10.   All treatments maintained whitefly numbers at significantly 
lower densities than the untreated check on all sample dates, and no differences in egg or nymph densities were 
observed among the soil-applied insecticide treatments for samples taken during the first 50 days of the study.  
Residual control, as indicated by egg densities was slightly less in the Platinum treatments at 60 DAT when 
compared with the other soil and foliar treatments. This is consistent with other studies suggesting that Platinum 
residual activity at these rates may be marginal compared with the standard 16 oz rate of Admire. However, no 
differences in nymph densities were observed among the soil-applied treatments during the study (Fig 10). Although 
the foliar spray regime maintained low whitefly numbers at 40, 50 and 60 DAT, significant whitefly reduction were 
not observed until about 14-20 days following application.  
 
The study was terminated at 60 days after planting due to complete vine collapse and plant death in the untreated 
checks. These measurements reflect the direct plant mortality due to excessive whitefly infestation in the check, and 
the effects of charcoal rot, Macrophomina phaseolina in the soil. The high temperatures experienced in Yuma 
during September and October further exasperated this problem. At 50 DAP, about 60% of the plant in the check 
had collapsed due to both the whitefly and the charcoal rot. By 60 DAT, all plants were dead in the untreated plots. 
In the foliar sprayed plots, whiteflies were allowed to build up for 14 days prior to treatment. Following this point, 
the foliar spray significantly reduced the whiteflies, but the plants were obviously affected. This was further evident 
by their small percentage of dead plants at 50 DAT. However by 60 DAT all treatments were suffering vine collapse 
from charcoal rot, but at a significantly lower incidence than the check (Fig 10).  Admire, Platinum (8 oz) and 
dinotefuron (200g) appeared to be the least effected from the charcoal rot, and had no visible signs of whitefly 
damage at 60 DAT. No differences in fruit numbers or size were detected among these treatments. Overall, results of 
this study suggest that Platinum at 8 oz and dinotefuron (200 g) can provide the residual control necessary to protect 
fall melons from whiteflies comparable to the standard Admire treatment. 
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                 foliar and  soil neonicotinoids and fertilizers , YAC, 2001
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Figure 10.  Whitefly immature densities  relative to neonicotinoid soil  and foliar treatments 
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