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The Arizona Pest Management Center (APMC) located at the University of Arizona works 
directly with producers and the Arizona Department of Agriculture to maintain a pesticide use 
database that spans nearly 20 years. Full use reporting is not required by the state; however, the 
nature of how and what is sprayed is such that many insecticides are reported to the state and 
captured in this database. For example, all custom-applied pesticides must be reported. The 
database is currently being developed into a product that can be easily queried to answer 
questions of regulatory, market, research and educational significance. It is not yet complete; 
however, we have examined 20 years worth of pesticide usage for thiodicarb with special 
attention to a more recent period of use (2001–2004). No uses were reported in 2005–2008 for 
any crop, the most recent data to which we have access. 
 
Thiodicarb has not been used in any crop in recent years as more alternatives have become 
available. However, this should not diminish the niche role it could play in certain crops at 
certain times, especially in the ovicidal and larvicidal control of a number of lepidopteran pests. 
Table 1 shows the general usage patterns for thiodicarb in Arizona. Figure 1 shows the pattern of 
usage over 19 years in cotton in Arizona. The decline is dramatic and exceeds any decline in 
cotton acreage through this period. It mostly represents the decreased dependence on many foliar 
insecticides for lepidopteran control, because of the widespread adoption of Bt cotton that 
currently stands at ca. 98%. However, the state is in the process of eradicating the pink 
bollworm, our principal cotton lepidopteran pest. If fully successful, our state may see the return 
of significant acreages of non-Bt upland and Pima cottons. If this does occur, there could be 
more need for lepidopteran active insecticides of all kinds. Furthermore, while most uses target 
lepidopteran pests, some do target whiteflies, Lygus bugs (a mirid), and flea beetles (Table 1). 
 
The use pattern would seem to indicate that when thiodicarb is used, it is rarely used more than 
once and never near the seasonal label limits. Thus there is no modal interval between uses of 
thiodicarb. Because of the range of crops on which thiodicarb is used in Arizona, there is no 
specific season of use, i.e., the product could potentially be used any time throughout the year. 
We are unaware of any ecological or human health incidents associated with thiodicarb usage in 
Arizona. Because usage is so low (<1% of all insecticide uses by crop, see Table 1), it is possible 
we are unable to measure or detect small, but very important, uses for minor crops. As a niche 
product, a curtailed label (i.e., one with lower seasonal limits, or somewhat lower maximum use 
rates) would be a preferred alternative to losing a label altogether.  
 
Broad patterns in insecticide usage in Arizona crops have undergone a large change over the last 
decade. Cotton is sprayed at historically low levels, averaging just 1.5 foliar sprays to control all 
arthropod pests season-long (2006–2009, Ellsworth, unpubl. data; Ellsworth et al. 2007). Of 
these, at least half the sprays are selective or partially selective, reduced-risk chemistries. The 
role of broader spectrum insecticides in cotton in Arizona has declined drastically. However, we 
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should not make the mistake of thinking that they are no longer needed, especially where there 
are significant needs to protect yield and quality late in the season (e.g., from honeydew 
producing insects like whiteflies, aphids, & mealybugs). Furthermore, we are under constant 
threat of new pest introductions or new pest situations in Arizona. Just in the last year, we have 
seen infestations of Bagrada stink bug in cole crops, brown stink bug in cotton, and Asian citrus 
psyllid in citrus. Some of these may require broad-spectrum insecticides, because selective 
compounds may not be available or effective. 
 
The trend in our vegetable crops pesticide usage has also undergone rapid change. All quoted 
text that follows is from a recently published scientific paper by Drs. John Palumbo and Steve 
Castle in Pest Management Science (2009). 

“Overall, the use of newer, selective compounds over the past decade in desert produce crops has 
certainly reduced the risk of exposure to toxic insecticide residues for consumers and farm 
workers….Perhaps the most telling sign has been the overall reduction in the number of foliar spray 
applications made to desert lettuce crops over the years, [where] in the 1980s, an average of 12 – 
15 sprays were applied to lettuce annually…. in 1996, growers applied an average of nine foliar 
insecticide applications to lettuce. Most recently, … a range of 4 – 7 foliar sprays were applied to 
lettuce crops in 2007.” 

“These data suggest that overall usage of the broadly toxic chemistries on head lettuce has declined 
steadily over the past 5 years, but, more importantly, since 1996 the usage of organophosphates and 
carbamates on desert head lettuce alone has declined significantly. In contrast, the use of the 
selective insecticides on lettuce has increased almost twofold over this same 14 year period. 

 
In addition, our most recent history (2009) shows a major shift in insecticide use patterns in 
desert head lettuce. Our most broad-spectrum chemistries (endosulfan, acephate, diazinon, and 
dimethoate) have decreased by over 50% (see ‘Table 1’ excerpted from Palumbo & Castle, 2009, 
and showing thiodicarb usage for certain years since 1996). 

“Results from the 2009 University of Arizona pest management workshop estimated that, for the 
first time, these broadly toxic compounds were actually applied to fewer acres of desert head lettuce 
than the selective insecticides (Palumbo JC, unpublished data).” 

 
These broad changes are favorable to the industry; however, we should not remove products that 
prove to be otherwise safe and effective just because they are less frequently used today. Their 
role as a broad-spectrum insecticide may be currently important for niche uses in minor crops 
and very important in the future as a defense against new and emerging pest threats. 
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Crops

Total 

Thiodicarb 

Applications

Fields Sprayed 

with Insecticides

Total 

Acreage Comments Target Pests

Broccoli 5 0.045% 163.67 2001–2003 only Armyworm

Armyworm, Beet

Bemisia Whitefly

Worm, Unknown

Cabbage 3 0.082% 86.74 2001 only Armyworm

Looper, Cabbage

Bemisia Whitefly

Cotton 7 0.021% 983.30 2002–2004 only Bollworm/Budworm

Lygus

Worm, Unknown

Lettuce, Head 4 0.004% 181.36 2001 & 2003 only Armyworm

Looper, Cabbage

Spinach 3 0.046% 26.40 2001 only Armyworm

Beetle, Flea

Looper, Cabbage

Moth, Diamondback

Swiss Chard 4 0.705% 48.00 2001 & 2003 only Armyworm

Beetle, Flea

Looper, Cabbage

Moth, Diamondback

Total 26 0.017% 1489

Other crops sprayed prior to 2001: Celery, Endive/Escarole, Greens, Romaine & other Lettuces, Parsley, & Wheat.

Table 1. Thiodicarb use patterns in Arizona crops, 2001–2004. Source: APMC Pesticide Use Database.

 
 

 
Figure 1. Total Acres sprayed with thiodicarb for cotton in Arizona, 1991–2004. Source: APMC 
Pesticide Use Database. 
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Above table from Palumbo & Castle 2009. Pest Management Science 65: 1311-1320. 


