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Post-Emergence Grass Control in Sweet Corn  
 

Robin Bellinder, Department of Horticulture, Cornell University, Ithaca, NY 14853 
 
Postemergence (POST) annual grass control in sweet corn has become a serious problem for growers.  
Control fails when preemergence (PRE) herbicides are not activated by rain soon after application and 
uncontrolled, these grasses reduce yields significantly.  New triketone herbicides have shown promise for 
controlling grasses.  Impact™ and Laudis® are new materials that like Callisto®, have both PRE and POST 
activity on broadleaf and grass weeds.  The herbicide Option®, which also controls some annual grasses, 
is registered in field corn but has not been labeled for sweet corn.  Another post-emergence herbicide, 
Poast®, is effective only against grasses and will require tank mixes for broad spectrum weed control.  
Poast-resistant lines of corn have been developed and will likely increase over the next couple of years.  
Recent greenhouse trials have evaluated the three triketones for crop tolerance, and annual grass control.  
Field trials evaluating weed control and variety tolerance to the triketones were conducted in 2005 and 
2006 and a variety trial evaluated Poast-resistant varieties to multiple graminicides in 2006.  Triketone 
grass control varies by product, grass species, and growth stage at the time of application.  Callisto, 
Laudis, and Impact were applied to large crabgrass, barnyardgrass, and giant foxtail plants when they 
reached 1”, 3”, and 6”.  Six inch giant foxtail was controlled by both Impact and Laudis, while control 
with Callisto was negligible at all stages.  Complete control of 6” barnyardgrass was achieved with 
Impact and Laudis, while Callisto worked well on 3” plants.  Crabgrass control was most variable.  
Impact controlled all growth stages; Laudis controlled up to 3” stages; and Callisto control was excellent 
at the 1” stage but re-grew at the 3”stage.  Over all, Impact and Laudis tend to stop plant growth more 
rapidly than Callisto.  In 2005, virtually no injury was seen in multiple sweet corn varieties with either 
Laudis or Impact in field trials.  In one case, when Impact was combined with Option, injury was 
observed but yields were not reduced.  In 2006, ten corn varieties were tested for tolerance to 
postemergence herbicides.  The three triketone herbicides were included in this trial along with Accent®, 
Sandea®, and Option.  Initial injury differed with variety, but across all varieties only Sandea and Accent 
caused significant injury.  All initial injury was outgrown and yields were reduced only in the case of the 
Option treatment in the variety ‘Temptation’.  The Poast-resistant varieties of sweet corn proved not to 
have cross resistance to other graminicides, the ‘fops’(Targa®, Discover®) or even to other related ‘dims’ 
(Select®, Achieve®).   



Does It Pay to Grow Bt Sweet Corn? 
 

Galen P. Dively, Department of Entomology, 4112 Plant Sciences Bldg. 
University of Maryland, College Park, MD 20742, email galen@umd.edu 

 
The demand for quality sweet corn requires growers to frequently apply conventional insecticides to 
control ear-invading insects. In the North Central states, the European corn borer and corn earworm are 
the primary ear invaders, followed by the fall armyworm, sap beetles, and western bean cutworm as 
occasional pests. The degree of infestation varies with the year, time of season, and location. Infestations 
typically cause damage on 5 to 25% of the ears in early season plantings, and often greater than 50% ear 
damage in late season plantings if not controlled. Insecticide control programs are costly, potentially pose 
exposure risks to the applicator and farm workers, and require considerable time and management to 
implement. Typically, 2 to 4 sprays per processing crop or 4 to 7 sprays per fresh market crop are applied 
at an application cost of $12-$16 per acre. European corn borer and fall armyworm also infest the whorl 
and tassel stages requiring additional sprays prior to silking to prevent yield losses.  
 
Until recently, the only control option available for sweet corn growers was broad-spectrum insecticides. 
Pyrethroids are most commonly used but substantial amounts of Lannate, Larvin, and Sevin are used as 
well. Newer reduced risk chemistries such as indoxacarb (Avaunt) and spinosad (Spintor) are now 
available but have not replaced the industry standards. The newest and most potent bioinsecticide 
available today for sweet corn insect control is the Attribute® Insect Protected varieties expressing the 
Bacillus thuringiensis Cry1A(b) delta-endotoxin. This technology was registered by EPA and 
commercialized by Syngenta Seeds in 1998. Initially, the first transgenic varieties were developed 
primarily for processing and restrictions on seed purchases limited their availability to fresh market 
growers. New Roger Brand Bt varieties for roadside markets are now available in smaller seed units, 
including the supersweets GSS0966 (yellow, PrimePlus type), BSS0977 (bicolor), BSS0982 (bicolor), 
and WSS0987 (white), and TripleSweets® BC0805 (bicolor, Providence type) and WH0809 (white, 
Avalon type). Adoption of Bt sweet corn also has been limited due to concerns over consumer acceptance 
of GMO foods. However, consumer attitudes are changing as shown in a recent survey by Purdue 
University, which indicated that most consumers would purchase Bt sweet corn if it reduces their 
exposure to pesticides. Adoption of Bt sweet corn has increased in recent years with the introduction of 
the fresh market varieties, totaling about 5% of the U.S. acreage. Furthermore, fresh market growers are 
generally less concern over consumer acceptance because they sell most of their produce locally. 
 
Clearly, Bt sweet corn provides growers with a more targeted and sustainable tool to control insect pests 
and can significantly reduce the number of conventional insecticides. Based on field trials in Maryland 
(Fig. 1), season-long insect protection of the BC0805 variety eliminated all whorl treatments for European 
corn borer and fall armyworm and reduced silk sprays for the ear-invading caterpillars by as much as 4 
applications. Other studies in Maryland reported that Bt sweet corn had no adverse effects on beneficial 
insects, whereas applications of pyrethroid insecticides reduced natural enemy communities by as much 
as 70%. 
 
The question is does it pay to grow Bt sweet corn? Depending on the variety, seeds cost in the range of 
$35-40 more per acre than non-Bt seed. Based on control costs, if you typically apply a whorl treatment 
for European corn borer and 3 or more applications during silking within a single crop season, Bt sweet 



corn will result in cost savings, assuming that you are providing your customers with varieties they want. 
However, there is more to this question than just reducing control costs. Bt sweet corn can significantly 

reduce the time that growers spend in managing insect pests, as well as reduce the exposure risks from 
handling and applying insecticides. These benefits are valued by many growers who are willing to pay 
more for the Bt technology.  

Figure 1.  Percentage of insect damage-free ears at harvest in paired plantings of BC0805 Bt sweet corn 
and its non-transgenic isogenic variety Providence. Performance was evaluated in mid to late season 
plantings at five locations across the state. Applications of  supplemental silk sprays was based on 
pheromone trap thresholds of moth activity. Four of the nine Bt plantings received no supplemental 
insecticides, yet more than 95% of the ears were insect damage-free. Bt plantings required 3-4 fewer 
insecticide sprays than the non-transgenic variety. 2005. 
 
Are supplemental insecticides required in Bt sweet corn? Although Bt varieties provide excellent 
protection against the caterpillar complex, supplemental insecticide sprays may be needed to ensure fresh 
market quality ears. In the case of corn borers, control is virtually 100%, so insecticide sprays are not 
needed during the whorl or tassel stages, as well as during silking if this insect is the only pest infesting 
your sweet corn. The Bt trait also provides enough suppression of fall armyworm infestations during the 
whorl stages to eliminate pre-silk sprays for these caterpillars in most situations. For corn earworm, Bt 
sweet corn provides at least 90% control of the larvae and significantly reduces the extent of kernel 
injury, without any insecticide applications. However, when moth activity is high, a greater portion of 
eggs are laid on wilted or brown silk, which express less active Bt delta-endotoxin. Thus, earworms 
hatching within 10 to 14 days from harvest have a greater chance of surviving and invading the Bt ear 
through the silk channel. If larvae reach kernels on the ear tip, they are exposed to a mosaic of Bt 
expression because only three-fourths of the kernels contain the delta-endotoxin. They become 
intoxicated (sick), develop very slowly, and cause minor injury on the ear tip (usually less than 5 kernels 
damaged). However, the presence of small earworms (usually less ½ inch in length) and noticeable kernel 
injury still poses a quality problem for fresh market outlets. Under very high moth activity (levels that 
require 2 day spray schedules in non-Bt corn), it is not uncommon to find 20-30% of the Bt ears infested 
or showing minor tip damage. Even higher levels of damage have been observed in ears with poor tip 
coverage if plants are stressed by drought or high temperatures.  



The timing of insecticide application in Bt sweet corn is different from non-Bt corn, because most larvae 
hatch and enter the ear after fresh silking. The first supplemental spray should be directed at the ear zone 
at full silk (usually 4-5 days later than the timing of the first silk spray in non-Bt corn). A second spray 
should be applied 4 days later if heavy moth activity continues, and sometimes a third treatment is 
necessary. Fall armyworms and western bean cutworms are more tolerant to the expressed Bt delta-
endotoxin and can damage husk leaves and/or enter the ear. The timing of supplemental sprays 
recommended for corn earworm should control these caterpillars as well. Sap beetles and rootworm 
beetles also may cause ear quality problems in Bt corn because the expressed protein is not effective on 
these insects. Although sap beetles are less likely to infest ears without worm damage, they can be 
primary invaders. On farms with a history of sap beetle problems, one insecticide application should be 
timed when female beetles start to laid eggs on silks. This coincides with the first supplemental spray for 
earworms and usually prevents sap beetles from causing economic ear damage, especially in varieties like 
BC0805 which exhibit good ear tip coverage. Similarly, a single supplemental spray at mid to full silk 
will prevent silk clipping and poor pollination caused by rootworm adults,   
 

In summary, Attribute Bt sweet corn ideally fits the IPM philosophy of combining host plant resistance 
with supplemental insecticides based on moth activity thresholds, rotating modes of action to facilitate 
resistance management, and using a reduced risk bioinsecticide for worker and environmental safety. It 
works best and results in greater cost-savings if used in late season plantings which are subject to higher 
insect pressure. However, Bt sweet corn varieties are relatively new and have not been comprehensively 
evaluated under a wide range of growing conditions. Insect control performance may vary under more 
adverse weather or high insect pressure. Bt sweet corn fields will not be insect free, so regular scouting 
for insects not controlled by the expressed protein is recommended.    

 

 

ATTRIBUTE® and TripleSweet® are registered trademarks of the Syngenta Group Company 



 

 

Corn Earworm Research Update, and Midwest Pest Alert 
Bill Hutchison, Eric Burkness, Dept. of Entomology, University of Minnesota, St. Paul 

Note: This paper is an excerpt from an August 3, 2006 VegEdge web newsletter article.  For the complete 
article go to http://www.vegedge.umn.edu/MNFruit&VegNews/vol3/803zeamap.htm 

The impetus for the Corn Earworm Monitoring network in 2006 has been an increasing concern for 
reduced efficacy of the synthetic pyrethroids to control the pest in sweet corn and other Midwest 
Vegetable crops (see below). Historically, the pyrethroid insecticides, in the absence of resistance, have 
been the most cost-effective treatment option for most growers and processing companies for the past 15 
years. However, due to recent concerns about resistance (2003-2005), several industry, research and 
extension staff met in December 2005 and March 2006 to develop new cooperative monitoring and 
research objectives to address this concern. Subsequent to these discussions, proposals were submitted to 
several agencies. We very much appreciate the funding provided to date, including the following groups: 
 

• NC IPM Center, Michigan State University and the University of Illinois 
• Rapid Agricultural Response Fund, Univ. of Minn. Agric. Experiment Station 
• Midwest Food Processors Assoc., Madison, WI 
• Minn. Dept. of Agric., IPM Program, St. Paul, MN 

 
In addition to these sources, many industry representatives and research/extension staff are contributing 
significant time and in-kind support. Because CEW is a highly mobile pest, and is known for long-
distance migratory flights from the southern states (and likely Mexico), to the Midwest and Northeast 
(and Ontario), we have increased our communication and collaboration with research and extension staff 
in the southern U.S. We also plan to seek additional funding to address CEW research needs over this 
broader geographic range.   

To view moth flight data throughout the Midwest Region, Ontario and subsequently, selected southern 
states, updates are available via a new Iowa State site (click on “Trap Summary”) at: 
http://www.ent.iastate.edu/trap/cornearworm/. 

Concerns about Pyrethroid Resistance: We have two sources of data that have prompted our concern 
about increasing or variable levels of resistance to the pyrethroid insecticides. These include a) efficacy 
results from traditional small-plot trials (e.g., 2- or 4-row plots, treated by ground application equipment; 
replicated 3-4 times), and b) follow-up results with Adult Vial Test (AVT) assays, where adults are placed 
singly in small vials treated with 5 or 10 ug of cypermerthrin (an older pyrethroid, but used for long-term 
resistance monitoring comparisons). One example of the trend in more variable or reduced efficacy of two 
commonly used pyrethroid insecticides, are shown below from our small-plot trials conducted annually in 
Minnesota (Rosemount, Dakota Co.). These results also reflect the efficacy on final late-instar (> one-
inch size) larvae. Results with all instars combined typically result in lower efficacy results; however, it is 
primarily the late-instars that cause most of damage and are the primary concern as a contaminant in 
processing sweet corn or green beans. 



To illustrate the variability in pyrethroid efficacy against CEW, at multiple Midwest sites, we have 
included a summary of the 2005 data provided by several colleagues (Table 2). These data were also 
collected from late-planted sweet corn plots, using similar protocols. Data were provided by Rick 
Weinzierl (IL), Rick Foster (IN), Bryan Jensen (WI), and Tom Rabaey (Green Giant/General Mills; Le 
Sueur, MN ). Although our MN trial indicated reasonably good control, efficacy was much lower or more 
variable in other states, particularly under “high pressure” situations (see UTCs). 

One caveat about small-plot data, is that such treatments primarily reflect the impact of the insecticide on 
eggs and larvae. Pyrethroids are known to have some activity on eggs (ovicidal) as well as larvicide 
efficacy, on several moth species. In large commercial fields, treated by aerial application, there is an 
additional benefit of direct mortality to adult moths in the field, as well as eggs and larvae. The results 
should be viewed as one “resistance monitoring tool,” giving us an indication of what can happen in 
larger fields, but not a direct connection to the efficacy we expect in large fields. Fortunately, to date, we 
have not had that many reports of crop failures in commercial fields, and the added effect of adult control 
may be one explanation. 

Treatment, Management Options: In light of the resistance monitoring results, and the risk of damage 
by CEW on late-planted, high-value crops, we are providing one significant change this year, particularly 
for fresh-market growers of sweet corn, green beans, tomatoes and peppers. We also emphasize that in 
addition to CEW being a contaminate concern in fresh-market sweet corn, green beans, or tomatoes, 
growers should be aware that large larvae (full size; >1”) in sweet or field corn, on average damage about 
13 kernels/worm. This level of damage can result in significant economic losses in terms of direct yield 
loss for both sweet corn, and seed corn production fields (dent corn). Given the damage potential, and 
concern for resistance, the following recommendations also reflect the LACK of alternative treatment 
options, beyond the pyrethroids, for most crops at risk. By crops at risk, I am referring to all high value 
vegetable crops, and seed corn fields, that either have late planting dates (mid-late June, Midwest) and/or 
expected harvest dates in mid-late August to Sept. 

Briefly, and currently in Minnesota, we are recommending that growers use the MAXIMUM rate of 
labeled pyrethroid insecticides for the 1st and/or 2nd spray on a given crop. In part, this is due to our small-
plot trial results (Table 2), where the more typical (medium) pyrethroid rates show variable efficacy. 
Although this will increase costs, it may be necessary for several reasons. Another suggestion is to reduce 
the spray interval between the first two sprays (e.g., 4-5 days max.), in high-pressure CEW areas. 

As we have discussed before, the timing of the 1st spray is most critical for overall management, to 
prevent (minimize) the establishment of larvae within the ear (fruit); it is the early eggs and subsequent 
larvae that establish 21-25 days before harvest that have the time necessary to reach maximum size (>1”) 
at harvest. A good general rule of thumb is that most of the larval pests grow in length about 1 mm/day 
(avg. summer temperatures); so, for larvae that have reached approx. 25 mm at harvest (ca. 1”), they 
likely hatched about 25 days earlier (see Foster and Flood (2005), Midwest Insect Management guide; 
Sweet corn chapter for more info.). 

 

 

 

 



Table 2. Summary of 2005 Midwest CEW Insecticide Trials (Small-plot; RCBD; 3-4 reps) 
  Rate Percent Control   

Insecticide P/ac AI/ac 
MN/U of 

MN1 
MN/Green 

Giant2 

WI/U 
of 

WI3 IN/Purdue4 

IL/U 
of 
IL5 

Overall 
efficacy 

by 
product ( 

±SD; 
range) 

  

n 

Warrior 
1CS 

2.56-
3.2 oz 

0.02-
0.025 71.4 15.4 0.0 9.9 0.0 

19.3 ± 
29.8 (0-

71.4) 6 

Capture 
2EC 

2.1-
2.56 oz 

0.033-
0.04 78.6 36.7 7.7 26.2 -- 

37.3 ± 
30.0 (7.7-

78.6) 4 

Mustang 
Max 0.8 
EC 

3.4-4 
oz 

0.021-
0.025 75.0 64.1 0.0 9.2 18.8 

33.4 ± 
33.9 (0-

75.0) 5 

Baythroid 
2EC 

1.6-2.8 
oz 

0.025-
0.044 -- 53.8 -- 5.7 0.0 

19.8 ± 
29.6 (0-

53.8) 3 

Untreated 
check-
CEW/ear -- -- 0.28 0.39 0.13 1.41 0.16     

1Univ. of MN - Bill Hutchison. Percent control is for all CEW instars; approximately 90% of larvae were 
late instar  
2General Mills/ Green Giant - Tom Rabaey. All percent control values are for 3-6 th instar CEW only  
3Univ. of WI - Bryan Jensen. Percent control is for all CEW instars; approximately 75% of larvae were late 
instar  
4Purdue Univ. - Rick Foster. Percent control is for all CEW instars; approximately 80-90% of larvae were 
late instar  
5Univ. of IL - Rick Weinzierl. Percent control is for all CEW instars 
 

Final Notes: If you use the maximum pyrethroid rate per spray, you must check the label for the 
maximum, allowable active ingredient allowed for the crop. For example, the maximum rate for 
Capture/spray would allow only two sprays of Capture on sweet corn. After that, alternative pyrethroids 
or other insecticides should be used. In terms of alternatives, the only other option (which also increases 
cost) is to tank-mix a pyrethroid with Lannate. Lannate primarily provides additional ovicidal control, and 
some control of adult moths. However it has very short residual activity (< 48 hrs). Our analysis of 
previous studies indicates it can provide an additional 10-20% control. Lannate also tends to provide 
additive control only, with no evidence of a synergistic effect with the pyrethroids. 

 



For fresh-market producers using Bt sweet corn hybrids (e.g., Syngenta Seeds), the Bt hybrids will 
provide a high level of control for CEW, but not 100% control. In high-pressure situations, at least one 
pyrethroid spray should also be used (again during early silk; 21 days before harvest). 

For organic growers, the Entrust formulation of spinosad (Dow AgroSciences) will provide reasonable 
control of CEW; however, most studies show that this will only provide consistent control under low-
moderate pest pressure. 

Finally, for all sweet corn growers, you may still have European corn borer and/or Corn Rootworm 
beetles (chewing silks) to contend with. If your timing is correct (1st sprays at early silk), the pyrethroids 
will continue to provide excellent ECB control, and should provide adequate control from CRW beetles. 
For several reasons, we have observed increasing, severe pressure by CRW beetles in clipping silks, and 
thus precluding optimal kernel fill. We will provide a summary of recent research on the timing of silk 
clipping, for fresh-market and processing sweet corn hybrids, in a future issue of the MN Fruit and 
Vegetable IPM News. 
 
Please check this website (http://www.vegedge.umn.edu/ZeaMap/MN.htm) frequently for updates and 
possibly new recommendations on 2007 corn earworm management.   




