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Evaluation of Mustang Max 0.8 EW on Insects Associated  
with Bermudagrass Seed Production, 2003 

 
 Michael D. Rethwisch and Jessica L. Grudovich 
 
 
 
 
 
 Abstract 
 

     Two rates of the insect active ingredient zetacypermethrin (MustangMax) were 
evaluated for control of summer insect pests on bermudagrass, with application 
made about one month prior to harvest.  Crop was 22 inches tall when treatments 
were applied and had a dense stand, which also intercepted much of the treatment.  
Little difference existed between the two rates of zetacypermethrin in this study.  
Treatments reduced planthopper numbers by slightly over 50% for the first 9 days 
after application.  Reduction of bermudagrass mirid populations was 45% at two 
days post treatment, but numbers of this insect were numerically higher in 
MustangMax treated plants than in untreated plots at subsequent sample dates. 
Treatments also resulted in significantly lower numbers of damsel bugs and minute 
pirate bugs at two days post treatment, while only reducing grass thrips numbers by 
about 20% through 13 days after application. Bark lice were more prevalent in the 
treated plots, thought due to a reduction of predatory beneficial insects.  More 
effectiveness from this chemistry would be expected earlier in the growing season 
when plants are shorter, therefore allowing greater coverage and contact with 
insects as this chemistry is not systemic.      

 
 

Introduction 
 
   Few insecticides are registered for usage on bermudagrass seed, and many of the currently labeled products for 
bermudagrass seed production have a restriction which does not allow bermudagrass straw to be used for livestock feed.  
As a result, much of the area bermudagrass seed is produced without utilizing insect control and potentially sustaining 
insect damage and reduced yields.  A new insecticide (MustangMax = F0570 0.8 EW, active ingredient = 
zetacypermethrin) is being considered for usage on bermudagrass.  The label for this particular insecticide active 
ingredient is expected to be allowed for straw utilization for livestock feeding purposes.  This study was initiated to 
evaluate this chemistry's efficacy on insects associated with bermudagrass seed production in the Palo Verde Valley 
during 2003, as no efficacy data exists from bermudagrass seed in the desert southwest. 
 

 
Methods and Materials 

 
  Applications were made the morning of 14 June, 2003, to bermudagrass (variety 'Sahara') begin grown for seed.  
Bermudagrass height was 22 inches at time of application, and crop was about one month from harvest.  Plots were 50 ft 
x 50 ft in size, and replicated four times using a randomized complete block design.  Treatments were applied using a six-
foot wide boom with equipped with four T-Jet 8002VS nozzles calibrated to deliver 25.4 gal/acre.  Treatments had the 
surfactant R-11, a nonionic spreader activator consisting of 90% alkyl aryl polyethoxylates, compound silicone and alkyl 
alcohol (Wilbur-Ellis Company), added at the rate of 4 oz./100 gal.  Due to the density of the foliage, treatments may 
have only penetrated the top several inches of foliage.   
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    Plots were swept on June 16, 19, 23 and 27 (2, 5, 9 and 13 days post treatment) with a 15 inch diameter sweep net.  
Ten three foot sweeps were made through foliage in each plot.  Net contents were transferred to plastic containers. Grass 
thrips numbers were sampled by sweeping the foliage using a 10 mesh soil screen sieve (internal diameter 6.5 inches) 
with a one pint styrofoam container taped on the back side covering the five inch diameter of screen to collect thrips that 
had passed through the screened area.  All containers were labeled, returned to the laboratory and frozen to await insect 
separation and speciation. Upon sample processing, data were recorded and treatment means analyzed using Fisher's least 
significant difference (StatGraphics Plus for Windows, Manugistics Inc.) for the various insect species encountered.    
 
 
 Results 
      
Planthoppers  Highest population of all insects in this study was that of planthoppers (Toya propinqua) with almost 
33/sweep being recorded at two days post treatment.  Both rates of MustangMax were similar, significantly reducing 
planthopper numbers by more than 50% at this sample date (Table 1) with about the same levels of  fewer planthoppers 
noted through first nine days after application.  Planthopper numbers greatly diminished in all plots after June 23, after 
which bermudagrass was drying as seeds became more mature and differences in planthopper numbers were not noted. 
 
Bermudagrass mirids  No rate response from MustangMax applications was noted for bermudagrass mirid (Trigonotylus 
tenuis) control, with treatments resulting in a 45% reduction of mirids at two days post treatment when compared with 
the untreated check (Table 2).  No statistical differences existed after this point in the experiment however, and there 
were numerically more mirids in the treated plots than in untreated plots.  The exact reason for this is unclear, but mirid 
numbers decreased from 22.8/sweep to 9.55/sweep in the untreated check plots from June 16 to June 19, while 
populations in the MustangMax treated plots were very similar on both dates.   
 
Big-eyed bugs  Numbers of big-eyed bugs nymphs (Geocoris sp.) were significantly reduced by both rates of 
MustangMax at two days post treatment (Table 3), with the 4 oz./acre rate have numerically less (0.92/sweep) than the 
2.9 oz./acre rate (1.2/sweep).  Although fewer adults were noted from bermudagrass treated with MustangMax than in 
untreated bermudagrass, these differences were not significant, nor were total numbers of big-eyed bugs on this sample 
date.  No significant differences were noted for big-eyed bugs due to treatments after this date, although highest numbers 
of total big-eyed bugs were in the 4.0 oz./rate for each of the three subsequent sample dates.    
 
Damsel bugs Populations of damsel bugs were fairly low throughout the experiment, with highest number of 0.575/sweep 
being recorded early in the experiment (Table 4).  Numbers of both adults and nymphal stage damsel bugs were 
significantly reduced by both rates of MustangMax at two days post treatment, with the 4 oz./acre rate having 
numerically less total damsel bugs (1.0/ 10 sweeps) than the 2.9 oz./acre rate (1.5/10 sweep).  Although significant 
differences did not occur at five or 13 days post treatment, numbers of adult damsel bugs were significantly lower in 
treated bermudagrass again at nine days post treatment. 
 
Lacewings  Effects of MustangMax application to bermudagrass seed resulted in a very different outcome for lacewings 
than it did for most other insects in that the high 4.0 oz./acre rate resulted in higher numbers of lacewings than the lower 
rate or the untreated check at two and five days post treatment (Table 5).   
 
Grass Thrips MustangMax applications did not result in acceptable reduction of grass thrips (Chirothrips spp.), with only 
about a 20% initial reduction noted (Table 6).  Even less reduction was noted by June 23.  Plots treated with the 2.9 
oz./acre rate generally had the fewest grass thrips.  One reason for the less than desired reduction that was noted may be 
that as immature thrips may be protected from the insecticide as they are feeding internally on developing seeds, and only 
adults were included in counts.       
 
Bark Lice   Bark lice (Psocidae) were numerous in this experiment.  Bark lice are not thought to be either a pest or 
predator insect as they usually feed on fungal spores.  In this study the fungal spores were probably associated with the 
honeydew produced from the many planthoppers that were present.    
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     Usage of MustangMax resulted in an increase of bark lice compared with untreated bermudagrass seed plots.  This 
was probably is a result of reduced insect predators (lacewings, bigeyed bugs, damsel bugs) from insecticide applications 
and also may indicate that bark lice were feeding low in the foliage and did not contact the insecticide due to the dense 
foliage.  The 2.9 oz./acre rate of MustangMax had significantly more bark lice than the untreated at two and nine days 
post treatment (Table 7), while the 4.0/acre rate of Mustang had significantly more bark lice at five and nine days post 
treatment than the untreated check.   
 
Minute pirate bugs  Minute pirate bugs were not numerous in this study, with highest numbers noted at two days post 
treatment (Table 8).  Usage of MustangMax resulted in a significant reduction of minute pirate bugs at this sample date.  
Minute pirate bugs were not detected in samples from two of the three subsequent sample dates.   
 
 
 Summary 
 
   Usage of MustangMax for insect control in bermudagrass seed when foliage was dense and 22 inches tall resulted in 
slightly more than 50% reduction of planthoppers, and initially reduced bermudagrass mirids by 45%.  This chemistry 
also reduced populations of damsel bugs, bigeyed bugs and minute pirate bugs at two days post treatment, but had little 
effect on grass thrips.  Usage of MustangMax did result in more bark lice.  More effectiveness from MustangMax  would 
be expected earlier in the growing season when plants are shorter, therefore allowing greater coverage and contact with 
insects as this chemistry is not systemic. 
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Table 1.  Mean number of planthoppers per three foot sweep in bermudagrass following 
application of F-0570 0.8 EW on June 14, 2003. 
                                                                                                                                                             

     June 16 (2 days)         June 19 (5 days)     
Treatment  Rate/acre  Nymphs Adults Total  Nymphs  Adults Total   
F-0570 0.8EW 2.9 oz/acre   8.5a   6.1a 14.6a    7.85a   5.75a 13.6a   
F-0570 0.8EW 4.0 oz/acre   9.8a   5.5a 15.3a    9.08a   4.97a 14.05a   
Untreated check  19.85 b 12.9 b 32.7 b  16.3 b 12.67 b 28.95 b   
 

   June 23 (9 days)     June 27 (13 days)   
Nymphs  Adults Total  Nymphs  Adults Total 

F-0570 0.8EW 2.9 oz/acre   7.47a   7.2a  14.68a   2.6ab 3.25a 5.85a  
F-0570 0.8EW 4.0 oz/acre   6.97a   6.0a  12.97a   0.58a 2.4 a 3.00a 
Untreated check  13.22b  14.8 b  28.02 b 4.0 b 3.7a 7.70a 
                                                                                                                                                             
Means in sub-columns followed by the same letter are not statistically different at the p<0.05 level (Fisher's LSD 
test). 
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Table 2.  Mean number of bermudagrass mirids per three foot sweep in bermudagrass 
following application of F-0570 0.8 EW on June 14, 2003. 
                                                                                                                                                            

     June 16 (2 days)         June 19 (5 days)     
Treatment  Rate/acre  Nymphs Adults Total  Nymphs  Adults  Total   

F-0570 0.8EW 2.9 oz/acre  4.6a   9.2a  13.8a  3.50a 7.3a 10.80a   
F-0570 0.8EW 4.0 oz/acre  4.5a   8.0a 12.5a  3.22a 7.72a 10.95a   
Untreated check   6.75b 16.1 b 22.8 b  3.80a 5.75a   9.55a   
 

   June 23 (9 days)      June 27 (13 days)   
Nymphs  Adults Total  Nymphs  Adults  Total 

F-0570 0.8EW 2.9 oz/acre 2.72a 6.7a 9.42a   0.95a 1.25a  2.20a 
F-0570 0.8EW 4.0 oz/acre 2.80a 6.22a 9.02a   0.90a 1.07a  1.98a  
Untreated check  3.37a 5.42a 8.8a   0.93a 0.90a  1.83a 
                                                                                                                                                             
Means in sub-columns followed by the same letter are not statistically different at the p<0.05 level (Fisher's LSD 
test). 

 
 
 
 
 
 
Table 3.  Mean number of bigeyed bugs per three foot sweep in bermudagrass following application 
of F-0570 0.8 EW on June 14, 2003. 
                                                                                                                                                             

        June 16 (2 days)               June 19  (5 days)        
Treatment  Rate/acre  Nymphs  Adults Total  Nymphs  Adults Total   

F-0570 0.8EW 2.9 oz/acre 1.20a 1.78a 2.9a  0.15a 0.45a 0.60a   
F-0570 0.8EW 4.0 oz/acre 0.92a 1.90a 2.8a  0.20a 0.72a 0.92a   
Untreated check  2.25 b 2.12a 4.4a  0.32a 0.40a 0.72a   
 

        June 23 (9 days)                June 27 (13 days)     
Nymphs  Adults Total  Nymphs  Adults Total 

F-0570 0.8EW 2.9 oz/acre 0.30a  0.82a 1.12a  2.82a 2.95a 5.77a 
F-0570 0.8EW 4.0 oz/acre 0.32a  0.97a 1.30a  3.47a 3.55a 7.02a 
Untreated check  0.22a 1.05a 1.27a  3.20a 2.70a 5.90a 
                                                                                                                                                            
  Means in sub-columns followed by the same letter are not statistically different at the p<0.05 level (Fisher's LSD 
test). 
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Table 4.  Mean number of damsel bugs in 10 three foot sweeps of bermudagrass following 
application of F-0570 0.8 EW on June 14, 2003. 
                                                                                                                                                            
          June 16 (2 days)         June 19 (5 days)    
Treatment  Rate/acre  Nymphs  Adults Total  Nymphs  Adults Total  

F-0570 0.8EW 2.9 oz/acre  0.75ab 0.75a 1.5a   0.25a 1.25a 1.5a   
F-0570 0.8EW 4.0 oz/acre  0.00a 1.00a 1.0a  0.50a 2.00a 2.5a  
Untreated check   2.75 b 3.00 b 5.75 b  0.75a 2.75a 3.5a  
 

   June 23 (9 days)      June 27 (13 days)   
Nymphs  Adults Total  Nymphs  Adults Total 

F-0570 0.8EW 2.9 oz/acre 0.25a 1.50a 1.75a  0.75a 0.25a 1.00a 
F-0570 0.8EW 4.0 oz/acre 0.75a 0.50a 1.25a  `0.25a 0.75a 1.00a 
Untreated check  1.00a 4.50 b 5.5  b  0.75a 0.50a 1.25a  
                                                                                                                                                             
Means in sub-columns followed by the same letter are not statistically different at the p<0.05 level (Fisher's LSD 
test). 
 
 
 
 
 
Table 5.  Mean number of lacewings/10 three foot sweeps of bermudagrass following application of 
F-0570 0.8 EW on June 14, 2003. 
                                                                                                                                                            
          June 16 (2 days)         June 19 (5 days)    
Treatment  Rate/acre  Nymphs Adults Total  Nymphs  Adults Total  

F-0570 0.8EW 2.9 oz/acre 3.75a  0.25 b 4.0a  4.5ab 0.25a 4.75ab   
F-0570 0.8EW 4.0 oz/acre 4.25a 1.75a 6.0a  7.5a 0.25a 7.75a   
Untreated check  4.0a 0.25 b 4.25a  3.25 b 0.25a 3.5  b   
 

   June 23 (9 days)      June 27 (13 days)   
Nymphs  Adults Total  Nymphs  Adults Total 

F-0570 0.8EW 2.9 oz/acre 6.25a 1.75a 8.0a  1.5a 0.0a 1.5a  
F-0570 0.8EW 4.0 oz/acre 5.5a 2.5a 8.0a  2.75a 1.0 b 3.75a  
Untreated check  5.0a 3.25a 8.25a  1.75a 0.5ab 2.25a  
                                                                                                                                                            
  Means in sub-columns followed by the same letter are not statistically different at the p<0.05 level (Fisher's LSD 
test). 
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Table 6.  Mean number of grass thrips (Chirothrips spp.)  in 10 sweeps of bermudagrass 
utilizing a screened separator following application of F-0570 0.8 EW on June 14, 2003. 
                                                                                                                                                            
  Treatment  Rate/acre  June 16     June 19 June 23 June 27 
F-0570 0.8EW 2.9 oz/acre 32.0 a  46.5a  36.75a  16.25a 
F-0570 0.8EW 4.0 oz/acre 33.25a  43.0a  40.25a  20.25ab 
Untreated check  40.5 a  55.25a  40.50a  24.25 b 
                                                                                                                                                            
 Means in columns followed by the same letter are not statistically different at the p<0.05 level (Fisher's LSD test). 
 
 
 
 
Table 7.  Mean number of bark lice (Psocoptera)/sweep in bermudagrass following 
application of F-0570 0.8 EW on June 14, 2003. 
                                                                                                                                                             
Treatment  Rate/acre  June 16     June 19 June 23 June 27 
F-0570 0.8EW 2.9 oz/acre 9.88a  2.87ab  2.08 b  1.00a   
F-0570 0.8EW 4.0 oz/acre 8.67ab  3.55 b  2.70 b  0.33a  
Untreated check  6.23 b  2.0 a  0.7a  0.63a  
                                                                                                                                                            
  Means in columns followed by the same letter are not statistically different at the p<0.05 level (Fisher's LSD test). 
 
 
 
 
 
 
Table 8.  Mean number of minute pirate bugs (Orius tristicolor)/10 three foot sweeps in 
bermudagrass following application of F-0570 0.8 EW on June 14, 2003. 
                                                                                                                                                            
  Treatment  Rate/acre  June 16     June 19 June 23 June 27 
F-0570 0.8EW 2.9 oz/acre 0.75 b  0.0a   0.25a  0.0a   
F-0570 0.8EW 4.0 oz/acre 1.25 b  0.0a  0.25a  0.0a  
Untreated check  3.25a  0.0a  0.75a  0.0a  
                                                                                                                                                                                         
  
Means in columns followed by the same letter are not statistically different at the p<0.05 level (Fisher's LSD test). 


