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ABSTRACT 

Farmers reported that 144.8 million pounds (a.i.) of pesticides were applied to 

field corn in the Corn Belt during 1980. This consisted of 127 million pounds 

(a.i.) of herbicides and 17.8 million pounds (a.i.) of insecticides. Pesticide 
acre-treatments totaled 75.5 million and consisted of 43.6 million with single 

material herbicides, 15.7 million with herbicide mixes, and 16.2 million with 

insecticides. The primary herbicides were alachlor, atrazine, butylate , and 
2,4-D. The major insecticides were carbofuran, fonofos, and terbufos. Herbicides 

were primarily applied to control cocklebur, foxtail, and velvetleaf infestations. 
Most insecticides were used for corn rootworm larvae control. Coefficients of 

variation were computed for acres treated with specific pesticides. 

Key words: Pesticides, herbicides, insecticides, active ingredient, acres 

treated, acre-treatments, application rates, primary target pests, 

field corn, and Corn Belt. 
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PREFACE 

This report presents data for pesticides applied to field corn in the Corn 

Belt during 1980. Pesticide use data for the major producing States not 

included in the Corn Belt and for all major producing regions are available 

in the following ERS Staff Reports: 

"1980 Pesticide Use on Field Corn in the Northern Plains” 
"1980 Pesticide Use on Field Corn in the Lake States” 

"1980 Pesticide Use on Field Corn in the Major Producing States”. 
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INTRODUCTION 

This report presents pesticide use data for field corn grown in the Corn 

Belt during 1980. The data include usage patterns and quantities of specific 

herbicides and insecticides applied to field corn. This information should be 

useful to policymakers, academic institutions, government agencies, and private 

and commercial entities in evaluating the impacts of regulatory actions on 

specific pesticides, conducting economic analyses of pesticide use, developing 

more effective pest management programs, and conducting pesticide market analyses. 

METHODOLOGY AND TERMINOLOGY 

The Economics and Statistics Service collected pesticide use data as part of 

the 1980 Corn Objective Yield Survey. A total of 2,870 farmers were personally 

interviewed by enumerators in the 16 major field corn producing States, of 

which 1,210 were located in the Corn Belt. The sample size by State was as 

follows: Illinois, 260; Indiana, 210; Iowa, 240; Kentucky, 155; Missouri, 

1503" and: Ohio, 195. 

Sample fields for each State were randomly selected from farmers who reported 

through the June Enumerative Survey that they had planted or intended to plant 

field corn in 1980. Each field corn acre in a State had an equal probability 

of being selected. Consequently, the probability of a field being chosen was 

directly correlated to its size. 

Several terms pertinent to this report are defined as follows. An “active 

ingredient” (a.i.) is that portion of a pesticide material that provides the 

control activity. “Acres treated” are the number of acres receiving one or 

more applications of a specific pesticide during the growing season. Acres 

treated with different pesticide materials cannot be summed because more than 

one material may have been applied on a given acre during the growing season. 
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Therefore, the addition of these numbers would result in multiple counting. 

“Acre-treatments”" are the number of acres treated with a pesticide material 

multiplied by the number of applications made during the growing season. 

Acre-treatments are summed for each product at the State and regional level. 

“Pesticide mixes” are two or more pesticide materials that are premixed during 

formulation or tank-mixed at the time of application. 

Pesticide application rates vary as a result of weather conditions, soil type, 

weed spectrum, and insect species. Also, the method of application influences 

the amount of a material used per acre. Herbicide and foliar insecticide 

application rates are generally expressed as broadcast rates. The amount of a 

material applied on an acre in either a band, in-furrow, or spot application 

is generally one-fourth to one-third the amount applied in a broadcast application, 

The application rate listed for each material in this report is an aggregation 

of band, broadcast, in-furrow, and spot applications. 

RELIABILITY OF ESTIMATES 

Estimates based upon sample surveys have varying degrees of statistical 

reliability. Confidence in data depends upon sample size, sampling methods, 

and the variability of the responses. To provide the user of the data with some 

indication of the reliability of the estimates, coefficients of variation (CV's) 

are presented in Appendix Table 1. The CV is a measure of relative variation 

(expressed in percentage terms) and can be used to indicate the degree of 

confidence a user can place in the estimate. The smaller the CV, the more 

reliable the estimate. 

In simplest terms, it can be said there is 95 percent confidence that the 

sample represents the true population and that the true value for the population 

lies within an interval defined as the estimated value + 2 CV's times the 
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estimated value. For example, with a CV of 10 percent and an estimate of 40, 

the interval would be 32 to 48. However, there is also a 5 percent chance 

that the true value does not fall within the interval as defined above because 

the sample is not representative of the population. 

CV's were calculated only for acres treated with specific pesticides. 

The estimates of acres treated are expected to have greater variation than 

other data reported. Consequently, for most other information included in 

this report, the level of reliability should be equal to or greater than 

reported for acres treated. 

CORN BELT 

Description 

The Corn Belt includes Illinois, Indiana, Iowa, Kentucky, Missouri, and 

Ohio (Figure 1). This region is the major field corn producing area in the 

United States. In 1980, 48 percent of the U.S. field corn acreage (40.6 million 

acres) was planted in the Corn Belt, from which 57 percent of the corn for 

grain (3.8 billion bushels) and 20 percent of the corn silage (21.8 million 

tons) were harvested (Table 1). The farm value of corn for grain grown in the 

Corn Belt during 1980 was $12.3 billion. Approximately 38 percent of the corn 

for grain (2.5 billion bushels) was produced on 24.7 million harvested acres 

in Illinois and Iowa. These two States represented 34 percent of the U.S. 

total harvested acreage in 1980. 

Trends in Pesticide Use 

Total acreage planted to field corn and treated with pesticides increased 

substantially in the Corn Belt between 1972 and 1980. Acres planted increased 

by 7.6 million, while acres treated with herbicides and insecticides increased 

13 and 6.3 million, respectively (Table 2). Virtually all farmers reported 
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Table 1. Field corn acreage planted and harvested, production, and 

value in the Corn Belt, 1980 

WS Remneae 0: 7heesTotal acres a/ = :—«s Total production a/ : Value 
: Harvested Teebushelaie soTons of tet of 

States : Planted : Grain : Silage : of grain : silage 7’ grain *b/ 

Million 

a ns sa Million ------------------- dollars 

Illinois Lia 11.4 0.2 1,066 259 3,517 

Indiana ic) 6.3 ol 603 1.9 F;3990 

Iowa 14.0 1333 o/ 1,463 9.5 4,608 

Kentucky 1.6 ee) 02 103 2.0 383 

Missouri 256 2.1 3 110 2.4 379 

Ohio 4.2 Sie 02 44] ey 1,454 

Region 40.6 38.5 ba? 3,786 21.8 L2ool 

U.S. total 84.1 a) LSS: 6,648 ARN ea 2 OGs 

Percent of 

eS emtOocaL 48 53 18 57 20 57 

a/ “Crop Production-1980 Annual Summary", USDA, ESS, Crop Reporting Board, 

CrPr 2-1(81), January 14, 1981. 
b/ “Field Crops-Production, Disposition, Value 1979-80", USDA, ESS, Crop 

Reporting Board, CrPr 1(81), April 1981. 
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Table 2. Field corn acreage planted and treated for weed and insect control 

in the Corn Belt, 1972 and 1980 

: Percent of planted 

Planted Treated acres : acres treated 
acres : Herbicides : Insecticides :Herbicides:Insecticides 

States ‘97E-a/s1980b/ :1572 ef 11980 G7 11972 e/71980 d/: 1972:1980: 1972:1980 

a ae ee a ee Million SRI ee eee Percent) <-22=—— 

Illinois 9.5 11.7 7.8 dales 2 4.4 525 82 96 46 £47 

Indiana 5.1 6.5 4.3 6.4 Lal AeA 84 98 22pnese 

Lowa 11.3 14.0 8.7 1339 320 6-1 i, 99 32°) 443 

Kentucky 1.1 1.6 ee) liso = °3 78 94 Siouh9 

Missouri 2.7 2.6 2.3 2.4 Ais) of 85 92 13 27 

Ohio 3.3 4.2 2.6 4.2 25 het! 9 100 15 4@ 

Region 33.0 40.6 26.6 39.6 10.1 16.4 81 98 3),7848 

- None reported. 

a/ “Agricultural Statistics, 1974", U.S. Department of Agriculture. 

b/ "Crop Production-1980 Annual Summary", USDA, ESS, Crop Reporting Board, 

CrPr 2-1(81), January 14, 1981. 
c/ Herman W. Delvo, “Herbicide Use on Corn and Soybeans in the North Central 

Region, 1972", paper presented at the 27th North Central Weed Control 

Conference, Winnepeg, Manitoba, December 1972. 

d/ "1980 Corn Pesticide Use Survey", USDA, ESS, Natural Resource Economics 

Division. 

e/ Herman W. Delvo, "1972 Corn Objective Yield Survey”, USDA, ERS, 
Farm Production Economics Division, 1972, (unpublished). 



js 

using herbicides on field corn acreage in 1980. This represents a 21 percent 

increase in the percent of planted acres treated with herbicides during this 

period. The proportion of planted acreage treated with insecticides increased 

from 31 to 40 percent between 1972 and 1980. The percentage of planted acres 

treated with herbicides was greater than 92 percent in all of the States during 

1980, while the amount of acreage treated with insecticides ranged from 19 

percent in Kentucky to 47 percent in Illinois. 

Pesticide Use 

The major field corn weed and insect pests, as reported by farmers in the 

Corn Belt, are listed in Tables 3 and 4. Although several pests may have been 

present at any given time and caused varying degrees of damage, farmers were 

asked to report what they perceived to be the primary target pest for each 

material applied to field corn. In 1980, farmers reported that foxtail was the 

primary target pest for 42 percent of the herbicide acre-treatments, cocklebur 

for 13 percent, and velvetleaf for 11 percent (Table 3). Corn rootworm larvae 

were the major target pest for 84 percent of the insecticide acre-treatments and 

cutworm for 8 percent (Table 4). 

Approximately 144.8 million pounds (a.i.) of pesticides were applied to 

field corn in 1980, consisting of 75.3 million pounds of single material herbi- 

cides, 51.7 million pounds of herbicide mixes, and 17.8 million pounds of 

insecticides (Table 5). Application rates for herbicides, applied alone and in 

mixes, averaged 1.7 and 3.3 pounds (a.i.) per acre-treatment, respectively. 

Insecticide application rates averaged 1.1 pounds (a.i.) per acre-treatment. 

Farmers made 75.5 million pesticide acre-treatments, comprised of 43.6 

million with single material herbicides, 15.7 million with herbicide mixes, 

and 16.2 million with insecticides. 

Atrazine acre-treatments totaled 13.1 million, or 30 percent of the single 
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Table 3. Percentage of field corn herbicide acre-treatments by primary weeds 

controlled as reported by farmers in the Corn Belt, 1980 a/ 

Mis- : Illi- : Ken- : Indi- : 

Pests si Iowa, : souri) cenolsies tucky, : sana ee rOniogsakecion 

<n aateaserreare sor eens oe en as aeons eos as Percent) 23335 ee 

Grasses 

Broadleaf signalgrass 1 - 1 3 4 3 Zz 

Crabgrass - a - 15 2 1 1 
Foxtail 44 Li 47 78) 44 a2 42 

Johnsongrass = 2 3 13 4 1 2 

Panicum - 1 1 t 1 8 Ni 

Quackgrass 2 = - = 1 6 2 

Other 1 9 b/ 2 12 2 1 3 

Broadleaf weeds 

Canada thistle He = - 1 6 1 

Cocklebur 16 28 13 12 6 6 13 

Morningglory 3 2D vs Z 5 5 3 
Pigweed 5 7 6 5 6 3 B) 

Ragweed 1 1 2 11 5 15 4 

Smartweed 5 $) 5 Z 4 4 5 

Velvetleaf 15 6 13 oe 6 4 iW 

Other 4 8 4 1 8 3 4 

Nut sedge 1 1 1 - 1 2 1 

= None reported. 

a/ “1980 Corn Pesticide Use Survey", USDA, ESS, Natural Resource Economics 

Division. 

b/ Includes barnyardgrass, 2 percent, and shattercane, 5 percent. 
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Table 4. Percentage of field corn insecticide acre-treatments by primary insects 

controlled as reported by farmers in the Corn Belt, 1980 a/ 

Mis- : Illi- : Ken- : Indi- : 

Insects :; LOwagc.sOurin:: NO1S es :pcucky? st yanazn: Ohio Region 

Se hig 2 aan he ame oom weed LA SOS Vo a hee oe nates at naw nat gg 

Corn rootworm larvae 94 zy 85 55 77 81 84 

Corn rootworm beetle = - 1 ~ 4 2 1 

Cutworm 4 61 9 3 11 3 8 

European corn borer 2 2 o2 L - 2 

Wireworm cs 9 = = 2 13 3 

Other Zs 4) | 10 b/ 5 1 2 

- None reported. 

a/ “1980 Corn Pesticide Use Survey", USDA, ESS, Natural Resource Economics 

~ Division. 
b/ Includes armyworm, 7 percent. 
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Table 5. Usage patterns and quantities of specific pesticides applied to field 

corn in the Corn Belt, 1980 a/ 
; Acres b/ : Acre- c/ :Pounds of active ingredient 

Pesticides ’ treated : treatments : Total : Per treatment 

~3 Million ------------ 

HERBICIDES 

Single materials 

Alachlor Tal Tod 16.3 Zod 
Atrazine 12.9 |S iesal 20.0 1.5 

Butylate* 6.1 6.2 20.4 3.3 
Cyanazine shay away | 6.6 1.3 

Dicamba PAAGS tag | 0 4 

Metolachlor 263 Pape! a | 1.8 

2,4=D 5-8 529 ice: Ae 
Other - 2e0 i | 220 

Total - 43.6 ipeeye Ley 

Tank-mix materials 

Atrazine + alachlor “ee 4.3 5.6+7.6 1.3+1.68 

Atrazine + butylate Se Sian Bijeneh es: P2243 .0 

Atrazine + cyanazine 9 oh) lets 2 1 .2+1.4 

Atrazine + metolachlor hs 72 (hase 1.8+2.1 Toorlel. 

Atrazine + simazine af od. 8+ .8 1.1+1.1 

Atrazine + other d/ - 1h) 1.8+3.6 1.2+2.4 
Cyanazine + alachlor 05 6 ee Fe B80) 1.9+1.7 

Cyanazine + butylate* 1.7 ay 205s) 1.7+3.0 

Cyanazine + other e/ - eZ 4+ 24 2.0+2.0 
Dicamba + 2,4-D 13 13 oot 25 4+ 04 
Other = o2 a 250 

Total - tied tects, 33 

Total herbicides - 59.3 12770 Zol 

INSECTICIDES 

Carbofuran 4.0 4.1 329 9 

Chlorpyrifos 1.9 1.9 742 9's head 

Fonofos 2.8 240 See bey: 

Phorate hag Net! i324 08 

Terbufos 4.8 4.8 Sel eZ 

Other - 9 ie io 

Total = 16.2 Petes Meat 

TOTAL PESTICIDES - ipokes) 144.8 1.9 

a/ "1980 Corn Pesticide Use Survey”, USDA, ESS, Natural Resource Economics 

~ Division. 

b/ Data in this column for “other” and “total” were not reported because two 

or more materials may have been used on the same acre resulting in multiple 

counting. 

c/ Most farmers applied herbicides and insecticides one time during the growing 
season. The average number of applications per season for each material can 

be determined by dividing acre-treatments (column 2) by acres treated 
(column 1). 

d/ Other. includes bentazon, bifenox, dicamba, EPTC » metribuzin, paraquat, 
penoxalin, propachlor, aad 2,4-D 

e/ Other includes EPTCT, Re Pe. and 2,4-D. 
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material herbicide acre-treatments. Alachlor, butylate’, and 2,4-D accounted 

for 19.8 million (45 percent) of these acre-treatments. All of the butylate’ 

included in this report contained an additive to protect the corn seed from 

possible damage and was sold as Sutan’. Atrazine plus alachlor and atrazine 

plus butylate* accounted for 7.4 million (47 percent) of the herbicide mix 

acre-treatments, while cyanazine plus butylate* and dicamba plus 2,4-D totaled 

3 million acre-treatments (19 percent). 

Foxtail was the primary target pest for three-fourths of the alachlor and 

butylate* acre-treatments (Appendix Table 2). Approximately 41 and 13 percent 

of the atrazine acre-treatments were made to control foxtail and cocklebur 

infestations, respectively (Appendix Tables 2 and 3). Over 60 percent of 

the 2,4-D acre-treatments were made for cocklebur and velvetleaf control. 

The two major field corn insecticides, carbofuran and terbufos, constituted 

4.1 and 4.8 million (25 and 30 percent) of the insecticide acre-treatments, 

respectively (Table 5). About 6.4 million (39 percent) of the insecticide 

acre-treatments were made with chlorpyrifos, fonofos, and phorate. Between 92 

and 100 percent of the carbofuran, fonofos, phorate, and terbufos acre-treatments 

were made for corn rootworm larvae control (Appendix Table 4). Cutworm was 

the major target pest for 58 percent of the chlorpyrifos and 81 percent of the 

ethoprop acre-treatments. In addition, 37 percent of the chlorpyrifos acre- 

treatments were made for corn rootworm larvae control. 

IOWA 

In 1980, Iowa farmers planted 14 million acres of field corn and treated 

13.9 million acres with herbicides and 6.1 million acres with insecticides 

(Table 2). Approximately 53.6 million pounds (a.i.) of pesticides were applied 

to field corn, of which 24.5 million pounds were single material herbicides, 



== 

22.2 million pounds were herbicide mixes, and 6.9 million pounds were insecti- 

cides (Table 6). Application rates for herbicides, applied alone and in mixes, 

averaged 1.8 and 3.3 pounds (a.i.) per acre-treatment, respectively. Insecticide 

application rates averaged 1.1 pounds (a.i.) per acre-treatment. 

Total pesticide acre-treatments were estimated to be 26.6 million, comprised 

of 13.6 million with single material herbicides, 6.8 million with herbicide 

mixes, and 6.2 million with insecticides. 

Alachlor, atrazine, butylate’, cyanazine, dicamba, and 2,4-D accounted 

for 12.7 million (93 percent) of the single material herbicide acre-treatments. 

Butylate* was the primary single material herbicide in Iowa. Atrazine plus 

alachlor accounted for 1.5 million (22 percent) of the herbicide mix acre- 

a acre-treatments totaled 1.3 million treatments, while atrazine plus butylate 

(19 percent). One-sixth (1.2 million) of the herbicide mix acre-treatments were 

cyanazine plus butylate’. As reported by farmers, all of the alachlor and 

88 percent of the butylatet acre-treatments were made for foxtail control 

(Appendix Table 2). About 27 and 20 percent, respectively, of the atrazine 

acre-treatments were made for foxtail control and cocklebur suppression (Appendix 

Tables 2 and 3). Of the 2,4-D acre-treatments, 35 percent were made for cocklebur 

control and 44 percent were made for velvetleaf control. 

About 2.3 million (37 percent) of the insecticide acre-treatments were 

made with terbufos and 3.2 million (52 percent) were either carbofuran, 

fonofos, or phorate (Table 6). All of the carbofuran, fonofos, phorate, and 

terbufos was applied for corn rootworm larvae control (Appendix Table 4). 

Also, corn rootworm larvae control accounted for 60 percent of the chlorpyrifos 

acre-treatments. Cutworm was the primary target pest for all of the ethoprop 

and 40 percent of the chlorpyrifos acre-treatments. 
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Table 6. Usage patterns and quantities of specific pesticides applied to field 

corn in Iowa, 1980 a/ 

: Acres b/ : Acre- c/ :Pounds of active ingredient 
Pesticides : treated : treatments : Total : Per treatment _ 

Sao ae noe me me mememene Million ------------ 

HERBICIDES 

Single materials 

Alachlor Ze) 2.0 4.7 263 

Atrazine 1.8 1.9 2.6 1.4 
Butylate* 3.0 3.0 10.4 3.5 
Cyanazine 1.6 1.6 3.1 2.0 

Dicamba Le4 1.4 oo 4 

2,4-D Zoo Qiao beg =. 

Other = 9 1.8 Lag 

Total - 1330 24 Nes! 

Tank-mix materials 
Atrazine + alachlor I 12 1.9+2.7 Leer ed 

Atrazine + butylate 1.3 1.3 1.5+4.3 Doles oo 

Atrazine + cyanazine 05 oo Sa ie) LsOE ez 

Atrazine + other d/ - 6 -9+1.1 1.5+1.8 
Cyanazine + butylate* 1.2 Laz 2.0+3.8 Le6OPo ot 

Cyanazine + other e/ = 20 LtacOr, 7 1.8+1.2 
Dicamba + 2,4-D 1.0 0 4+ 24 4+ 24 
Other - ae ny 2 eh 

Total = 6.8 ZLee 3.3 

Total herbicides - 20.4 46.7 aa3 

INSECTICIDES 

Carbofuran 8 08 ot: a) 

Fonofos 1.1 el 1e3 Laz 

Phorate ies 133 P.0 50 

Terbufos ee 23 Zo Cae 

Other = I) 1.0 Leo 

Total - 6.2 6.9 i 

TOTAL PESTICIDES - 26.6 5320 we0 

a nn 

a/ “1980 Corn Pesticide Use Survey”, USDA, ESS, Natural Resource Economics 

m@ Division. 

b/ Data in this colum for “other” and “total” were not reported because two 

— or more materials may have been used on the same acre resulting in multiple 

counting. 

c/ Most farmers applied herbicides and insecticides one time during the growing 

season. The average number of applications per season for each material can 

be determined by dividing acre-treatments (column 2) by acres treated 

(column 1). 
d/ Other includes bentazon, bifenox, dicamba, metolachlor, and metribuzin. 

e/ Other includes alachlor and metolachlor. 
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MISSOURI 

Acres planted to field corn totaled 2.6 million in Missouri during 1980 

(Table 2). Of these, 2.4 million were treated with herbicides and 700,000 

were treated with insecticides. A total of 7.3 million pounds (a.i.) of 

pesticides were applied to field corn, consisting of 2.9 million pounds of 

single material herbicides, 3.7 million pounds of herbicide mixes, and 582,000 

pounds of insecticides (Table 7). Herbicide application rates averaged 1.4 

pounds (a.i.) per acre-treatment for single materials and 3.2 pounds (a.i.) per 

acre-treatment for mixes. The average insecticide application rate was 0.9 

pound (a.i.) per acre-treatment. 

Pesticide acre-treatments totaled 3.9 million. Of these, herbicide acre- 

treatments accounted for 3.2 million, consisting of 2 million with single materials 

and 1.2 million as mixes. Insecticide acre-treatments totaled 643,000. 

Atrazine acre-treatments accounted for 701,000 (34 percent) of those 

made with single material herbicides, while alachlor and 2,4-D acre-treatments 

totaled 740,000 (36 percent). Atrazine plus alachlor acre-treatments accounted 

for 486,000 (42 percent) of those made with herbicide mixes and atrazine plus 

butylate* acre-treatments totaled 164,000 (14 percent). 

Farmers reported that a higher proportion of herbicide acre-treatments 

was made to control cocklebur infestations in Missouri than in the other Corn 

Belt States (Table 3). Two-thirds of the alachlor acre-treatments were made 

for foxtail control, while 42 and 22 percent, respectively, of the atrazine 

acre-treatments were made to control cocklebur and foxtail infestations 

(Appendix Tables 2 and 3). Butylate* was applied solely for shattercane control 

and 44 percent of the 2,4-D acre-treatments were made to control cocklebur 

infestations. 
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Table 7. Usage patterns and quantities of specific pesticides applied to field 

corn in Missouri, 1980 a/ 

: Acres b/ : Acre- c/ :Pounds of active ingredient 
Pesticides : treated : treatments : Total : Per treatment 

-<---- Thousand ------------ 

HERBICIDES 

Single materials 

Alachlor 391 391 734 1,9 

Atrazine 701 701 1,056 ino 

Cyanazine 195 195 BaD Bae 

Dicamba 117 117 53 AS 

2,4-D 330 349 250 aT 

Other = 286 509 1.8 

Total - 2,039 2,934 A 

Tank-mix materials 
Atrazine + alachlor 486 486 669+683 1.4+1.4 

Atrazine + butylate 164 164 200+504 NACE os Bou 

Atrazine + metolachlor 98 98 144+154 1.5+1.6 

Atrazine + other d/ - 279 296+664 1.14+2.4 
Cyanazine + other e/ - 105 168+197 1.6+1.9 
Other ws - 39 68 iba ft 

Total - A, Lefel. a7 ns 2 

Total herbicides - 8,210 6,681 201 

INSECTICIDES 
Carbofuran 96 96 89 oo 

Chlorpyrifos 313 313 293 9 

Ethoprop Wes) 175 133 8 

Other - 59 67 1:4) 

Total - 643 582 9 

TOTAL PESTICIDES - 3,853 7,263 1.9 

aD 

a/ "1980 Corn Pesticide Use Survey”, USDA, ESS, Natural Resource Economics 

~ Division. 

b/ Data in this colum for “other” and “total” were not reported because two 

~ or more materials may have been used on the same acre resulting in multiple 

counting. 

c/ Most farmers applied herbicides and insecticides one time during the growing 

~ season. The average number of applications per season for each material can 

be determined by dividing acre-treatments (colum 2) by acres treated 

(column 1). 

d/ Other includes bifenox, cyanazine, dicamba, metribuzin, paraquat, pendi- 

~ methalin, and 2,4-D. 

e/ Other includes alachlor, butylate’, metolachlor, and 2,4-D. 
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Chlorpyrifos and ethoprop comprised 313,000 (49 percent) and 175,000 

(27 percent) of the insecticide acre-treatments, respectively (Table 7). Farmers 

reported that a higher proportion of insecticide acre-treatments was made for 

cutworm control and a lower proportion was made for corn rootworm larvae control 

in Missouri than in the other Corn Belt States (Table 4). Corn rootworm larvae 

control accounted for 80 percent of the carbofuran acre-treatments (Appendix 

Table 4). The remaining 20 percent were made for wireworm control. About 87 

percent of the chlorpyrifos and 78 percent of the ethoprop acre-treatments 

were made to suppress cutworm infestations. All of the terbufos was used for 

corn rootworm larvae control. 

ILLINOIS 

During the 1980 growing season, 11.7 million acres of field corn were 

planted in Illinois, of which 11.2 million were treated with herbicides and 

5.5 million were treated with insecticides (Table 2). A total of 43.1 million 

pounds (a.i.) of pesticides were applied to field corn, consisting of 24.8 

million pounds of single material herbicides, 12.4 million pounds of herbicide 

mixes, and 5.9 million pounds of insecticides (Table 8). Herbicide applications 

averaged 1.8 pounds (a.i.) per acre-treatment for single materials and 3.6 

pounds (a.i.) per acre-treatment for mixes. Insecticides were applied at an 

average rate of 1.1 pounds (a.i.) per acre-treatment. 

Pesticide acre-treatments totaled 22.8 million and consisted of 14.1 million 

with single material herbicides, 3.4 million with herbicide mixes, and 5.3 

million with insecticides. 

Atrazine acre-treatments amounted to 4.4 million (31 percent) of those 

+ 
made with single material herbicides. Acre-treatments of alachlor and butylate 

totaled 5 million (35 percent). Atrazine, mixed separately with alachlor and 
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Table 8. Usage patterns and quantities of specific pesticides applied to field 

corn in Illinois, 1980 a/ 

: Acres b/ : Acre- c/ :Pounds of active ingredient 

Pesticides : treated : treatments : Total : Per treatment 

------------ Million ------------ 

HERBICIDES 

Single materials 

Alachlor Zao 260 6.0 Pied 

Atrazine 4.3 4.4 673 134 

Butylate* ay p50 128 352 
Cyanazine 1.2 1.2 251 Led 

2,4-D | j i538 a AS 

Other - 167 2.4 4 

Total - Lee 24.8 ees! 

Tank-mix materials 

Atrazine + alachlor 9 9 1.2+1.9 1.3+2.1 

Atrazine + butylate* 1.0 1.0 1.3+2.9 1932249 
Atrazine + metolachlor AS} 04 oot 26 1.3+1.5 

Atrazine + simazine a3 a) sOt263 1.2+1.1 

Atrazine + other d/ ~ 4 SoTL eo 1.3+3.0 

Other - al Ay 463 

Total - 3.4 12.4 20 

Total herbicides - 1725 3732 2 t 

INSECTICIDES 

Carbofuran ioe Len lal 160 

Chlorpyrifos 8 8 1.0 1.2 

Fonofos 1 $2 132 1.4 152 

Terbufos lied, beg bee) lel 

Other - 25 35 140 

Total - So Sp el 

TOTAL PESTICIDES - 22.5 43.1 1.9 

a Oe 

a/ "1980 Corn Pesticide Use Survey", USDA, ESS, Natural Resource Economics 

Division. 

b/ Data in this column for “other” and “total” were not reported because two 

~ or more materials may have been used on the same acre resulting in multiple 

counting. 

c/ Most farmers applied herbicides and insecticides one time during the growing 

— season. The average number of applications per season for each material can 

be determined by dividing acre-treatments (colum 2) by acres treated 

(column 1). 
d/ Other includes cyanazine, dicamba, EPTC’, and propachlor. 
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butylate’, accounted for 1.9 million (56 percent) of the herbicide mix acre- 

treatments. Three-fourths of the alachlor and butylatet acre-treatments were 

made to control foxtail infestations (Appendix Table 2). Likewise, foxtail 

control accounted for 47 percent of the atrazine acre-treatments. Cocklebur 

and velvetleaf control constituted 33 and 26 percent of the 2,4-D acre-treatments, 

respectively (Appendix Table 3). 

About 4.8 million (91 percent) of the insecticide acre-treatments were 

made with either carbofuran, chlorpyrifos, fonofos, or terbufos (Table 8). 

All of the fonofos, phorate, and terbufos acre-treatments, 91 percent of the 

carbofuran treatments, and 38 percent of the chlorpyrifos acre-treatments 

were made for corn rootworm larvae control (Appendix Table 4). Cutworm was the 

primary target pest for 56 percent of the chlorpyrifos acre-treatments. 

KENTUCKY 

Farmers planted 1.6 million acres of field corn in Kentucky during the 1980 

growing season, and treated 1.5 million acres with herbicides and 300,000 acres 

with insecticides (Table 2). The major corn producing area is located in the 

western half of Kentucky. Approximately 4.8 million pounds (a.i.) of pesticides 

were applied to field corn, of which 3.5 million pounds were single material 

herbicides, 839,000 pounds were herbicide mixes, and 496,000 pounds were insecti- 

cides (Table 9). Herbicide application rates averaged 1.8 and 2.8 pounds 

(a.i.) per acre-treatment, respectively, for single materials and mixes. 

Insecticide applications averaged 1.3 pounds (a.i.) per acre-treatment. 

Pesticide acre-treatments totaled 2.6 million and consisted of 2 million 

with single material herbicides, 296,000 with herbicide mixes, and 373,000 with 

insecticides. 

About 1.1 million (57 percent) of the single material herbicide acre- 
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Table 9. Usage patterns and quantities of specific pesticides applied to field 

corn in Kentucky, 1980 a/ 

: Acres b/ : Acre- c/ :Pounds of active ingredient 
Pesticides : treated : treatments : Total : Per treatment 

<2 -------- Thousand ------------ 

HERBICIDES 

Single materials 

Alachlor 228 228 502 Lek 

Atrazine 1,109 aaa 12696 1.5 

Paraquat 168 168 103 ifs: 

Other - 455 1,208 pape | 

Total - 1,972 F009 1.8 

Tank-mix materials 

Atrazine + alachlor 52 52 93+115 1.8+2.2 

Atrazine + butylate’ 26 26 36+ 65 1,442.5 
Atrazine + simazine 166 166 206+189 Teer 

Atrazine + other d/ - 52 65+ 70 1.3+1.3 

Total - 296 839 2.8 

Total herbicides - 2,268 4,348 1.9 

INSECTICIDES 

Carbofuran B22 Sys Sie) 0 

Other - 51 161 Set 

Total - o/s) 496 VG 

TOTAL PESTICIDES - 2,041 4,844 ‘keg 

re 

a/ "1980 Corn Pesticide Use Survey", USDA, ESS, Natural Resource Economics 

~ Division. 

b/ Data in this column for “other” and “total” were not reported because two 

or more materials may have been used on the same acre resulting in multiple 

counting. 

c/ Most farmers applied herbicides and insecticides one time during the growing 

— season. The average number of applications per season for each material can 

be determined by dividing acre-treatments (colum 2) by acres treated 

(column 1). 

d/ Other includes EPTC’ , metolachlor, and paraquat. 
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treatments were atrazine. Also, 166,000 (56 percent) of the herbicide mix 

acre-treatments were atrazine plus simazine. Crabgrass and Johnsongrass were 

the primary target pests for 15 and 13 percent of the herbicide acre-treatments, 

respectively (Table 3). Also, ragweed control accounted for a higher proportion 

of the herbicide acre-treatments in Kentucky than in most of the other Corn 

Belt States. Crabgrass and foxtail control accounted for 34 and 38 percent of 

the alachlor acre-treatments, respectively (Appendix Table 2). Atrazine acre- 

treatments for foxtail control totaled 22 percent. Cocklebur, crabgrass, 

Johnsongrass, pigweed, and ragweed control each accounted for 9 to 15 percent 

of the atrazine acre-treatments (Appendix Tables 2 and 3). Butylate* acre- 

treatments for crabgrass control totaled 46 percent, while barnyardgrass and 

Johnsongrass control each accounted for 18 percent. Pigweed was the primary 

target pest for all of the 2,4-D acre-treatments. 

Carbofuran constituted 322,000 (86 percent) of the insecticide acre- 

treatments (Table 9). Corn rootworm larvae control required a smaller proportion 

of insecticide acre-treatments in Kentucky than in most of the other Corn Belt 

States, while European corn borer was the primary target pest for one-third of 

the insecticide acre-treatments (Table 4). Corn rootworm larvae and European 

corn borer control accounted for 64 and 32 percent, respectively, of the carbofuran 

acre-treatments (Appendix Table 4). All of the chlorpyrifos was used to control 

cutworm infestations. 

INDIANA 

Approximately 6.5 million acres of field corn were planted in Indiana during 

1980 (Table 2). Acres treated for weed and insect control totaled 6.4 and 2.1 

million, respectively. Of the 20.8 million pounds (a.i.) of pesticides applied 

to field corn, 11.1 million were single material herbicides, 7.5 million were 
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herbicide mixes, and 2.1 million were insecticides (Table 10). The average 

herbicide application rate was 1.6 pounds (a.i.) per acre-treatment for single 

materials and 3.2 pounds (a.i.) per acre-treatment for mixes. Insecticide 
j 

application rates averaged 1 pound (a.i.) per acre-treatment. 

A total of 11.3 million pesticide acre-treatments were made on field corn, 

consisting of 6.8 million single material herbicide acre-treatments, 2.4 million 

herbicide mix acre-treatments, and 2.1 million insecticide acre-treatments. 

Atrazine acre-treatments totaled 3.1 million (46 percent) of those made 

with single material herbicides and alachlor acre-treatments totaled 1.1 million 

(16 percent). Atrazine plus alachlor comprised 973,000 (41 percent) of the 

herbicide mix acre-treatments, while atrazine plus butylate* acre-treatments 

totaled 527,000 (22 percent). About one-half of the alachlor, atrazine, and 

butylate* acre-treatments were made to control foxtail infestations (Appendix 

Table 2). Three-tenths of the butylate* acre-treatments were made for Johnsongrass 

and quackgrass control. Approximately 25 percent of the 2,4-D acre-treatments 

were made for morningglory control and 14 percent were made to control cocklebur 

infestations (Appendix Table 3). 

Carbofuran was the primary insecticide, accounting for 965,000 (45 percent) 

of the insecticide acre-treatments (Table 10). Chlorpyrifos, fonofos, and 

terbufos acre-treatments constituted 1.1 million, or 49 percent of the insecti- 

cide acre-treatments. Corn rootworm larvae were the major target pest for 96 

percent of the carbofuran, 88 percent of the fonofos, 100 percent of the phorate, 

and 78 percent of the terbufos acre-treatments (Appendix Table 4). Corn rootworm 

larvae and cutworm control comprised 36 and 55 percent of the chlorpyrifos 

acre-treatments, respectively. 
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Table 10. Usage patterns and quantities of specific pesticides applied to 

field corn in Indiana, 1980 a/ 

: Acres b/ ; Acre- c/ :Pounds of active ingredient 

Pesticides : treated : treatments : Total : Per treatment 

22 Thousand --<---------- 

HERBICIDES 

Single materials 

Alachlor 14125 19125 ea 1.9 

Atrazine 3,142 3,142 5,060 1.6 
Butylate* 488 488 1,382 2.8 
Metolachlor 861 861 1,499 Led 

2,4-D 567 604 Za5 04 
Other - 600 768 tes 

Total ~ 6,820 11,141 1.6 
Tank-mix materials 

Atrazine + alachlor 973 973 1 ,2607+175603 1.2+1.6 

Atrazine + butylate* 527 527 64641,191 1.24+2.3 
Atrazine + metolachlor 338 338 475+557 1,441.7 
Atrazine + other d/ - 413 527+831 1.3+2.0 
Other - iis 473 4.2 

Total - 2,364 7,470 Baz 

Total herbicides - 9,184 jks ef eit tal 2.0 

INSECTICIDES 

Carbofuran 815 965 784 a 

Chlorpyrifos 413 413 534 ies! 
Fonofos 300 300 252 8 
Terbufos 338 338 422 te3 

Other - 113 150 AS! 
Total - 2,129 IDG ES | 0 

TOTAL PESTICIDES = iBips hie} 7A bat pay begs} 

a/ "1980 Corn Pesticide Use Survey”, USDA, ESS, Natural Resource Economics 

~ Division. 

b/ Data in this colum for “other” and "total" were not reported because two 

"or more materials may have been used on the same acre resulting in multiple 

counting. 

c/ Most farmers applied herbicides and insecticides one time during the growing 

"season. The average number of applications per season for each material can 

be determined by dividing acre-treatments (colum 2) by acres treated 
(column 1). 

d/ Other includes cyanazine, EPTC’, paraquat, simazine, and 2,4-D. 
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OHIO 

Farmers in Ohio planted 4.2 million acres of field corn in 1980, and 

reported that all of the acreage was treated with herbicides and 1.7 million 

acres were treated with insecticides (Table 2). The total volume of pesticides 

applied to field corn was 15.2 million pounds (a.i.), composed of 8.4 million 

pounds of single material herbicides, 5 million pounds of herbicide mixes, and 

1.7 million pounds of insecticides (Table 11). Single and combined material 

herbicides were applied at an average rate of 1.7 and 3.1 pounds (a.i.) per 

acre-treatment, respectively. Insecticide application rates averaged 1.1 

pounds (a.i.) per acre-treatment. 

Approximately 8.2 million pesticide acre-treatments were made in 1980. 

This total included 5 million single material herbicide acre-treatments, 

1.6 million herbicide mix acre-treatments, and 1.6 million insecticide acre- 

treatments. 

Atrazine and alachlor acre-treatments totaled 1.8 and 1.1 million (37 and 

22 percent) of those made with single material herbicides. Of the total 

herbicide mix acre-treatments, 334,000 (20 percent) were made with atrazine 

plus alachlor and 319,000 (19 percent) were made with atrazine plus metolachlor. 

Herbicide use patterns in Ohio were similar to those in Illinois and 

Indiana, although some minor variations were reported. One-fourth of the 

herbicide acre-treatments were made to control Canada thistle, morningglory, 

panicum, and quackgrass, while 15 percent of the herbicide acre-treatments 

were made for ragweed control (Table 3). Foxtail control accounted for 47 

percent of the alachlor, 39 percent of the atrazine, and 50 percent of the 

butylate* acre-treatments (Appendix Table 2). About 38 percent of the 2,4-D 

acre-treatments were made to control morningglory infestations, 27 percent 

were made for cocklebur control, and 13 percent were made for Canada thistle 
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Table 11. Usage patterns and quantities of specific pesticides applied to 

field corn in Ohio, 1980 a/ 

: Acres b/ : Acre- c/ :Pounds of active ingredient 
Pesticides : treated : treatments : Total : Per treatment 

2-2 Thousand ------------ 

HERBICIDES 

Single materials 

Alachlor 1,093 1,093 25132 230 

Atrazine 1,839 1,840 3,322 188 

Cyanazine 508 508 888 VG 

Dicamba 428 428 121 ap) 

Metolachlor 406 406 828 2.0 

Other - 749 pe A 125 

Total = 5,024 8,432 1/7 

Tank-mix materials 

Atrazine + alachlor 334 334 608+673 1.8+2.0 

Atrazine + metolachlor 319 319 442+511 1.4+1.6 

Atrazine + other d/ - sist i 7oarle030 1.4+1.9 

Cyanazine + other e/ - 174 298+431 1.7+2.5 
Dicamba + 2,4-D 203 203 57+70 3+ 23 
Other = 58 131 253 

Total - 1,639 7026 Dek 

Total herbicides - 6,663 13,458 2.0 

INSECTICIDES 

Carbofuran 827 842 842 130 

Fonofos 218 218 250 isk 

Terbufos 377 377 436 lez 

Other = 116 200 Lied 

Total = 15553 1,428 12) 

TOTAL PESTICIDES = 8,216 15,186 1.8 

a/ “1980 Corn Pesticide Use Survey", USDA, ESS, Natural Resource Economics 
Division. 

b/ Data in this column for “other” and “total” were not reported because two 

"or more materials may have been used on the same acre resulting in multiple 

counting. 

c/ Most farmers applied herbicides and insecticides one time during the growing 

season. The average number of applications per season for each material can 

be determined by dividing acre-treatments (colum 2) by acres treated 

(column 1). 
d/ Other includes butylate’, cyanazine, dicamba, EPTC', paraquat, simazine, 

and 2,4-D. 

e/ Other includes alachlor and butylate™. 
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control (Appendix Table 3). 

Carbofuran was the primary insecticide, constituting 842,000 (54 percent) 

of the insecticide acre-treatments (Table 11). Fonofos and terbufos acre- 

treatments totaled 218,000 (14 percent) and 377,000 (24 percent), respectively. 

A larger proportion of insecticide acre-treatments was made to control wireworm 

infestations in Ohio than in the other Corn Belt States (Table 4). About 93 

percent of the carbofuran, fonofos, and terbufos acre-treatments and all of the 

ethoprop acre-treatments were made for corn rootworm larvae control (Appendix 

Table 4). 
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Appendix Table 1. Coefficients of variation for acres of field corn treated 
with specific pesticides in the Corn Belt, 1980 a/ b/ 

: cei Sal tee Kens Indi <i: : 
Pesticides : Towa : souri : nois : tucky : ana : Ohio : Region 

Sa ae ee ee ie en NN ToT hr neta i te ee 

HERBICIDES 

Single materials 

Alachlor 18 21 ie 2) ‘7 14 y 
Atrazine 18 14 8 6 8 9 5 
Butylate 14 57 13 29 2d 34 9 
Cyanazine 20 30 19 - 44 Di 11 

Dicamba vg 40 vad - 44 24 14 
Metolachlor 44 ey, 29 34 19 ode) 13 

2,4-D 15 23 15 ich 24 30 9 

Tank-mix materials 

Atrazine + alachlor 21 18 23 49 18 28 10 

Atrazine + butylatet 22 33 21 70 26 57 13 
Atrazine + cyanazine 37 49 By) ~ or ay 26 
Atrazine + metolachlor 85 44 37 ice 33 29 18 
Atrazine + simazine - - 40 26 50 70 Pa 

Cyanazine + alachlor 50 iy c/ - c/ 49 52 
Cyanazine + butylate’ 23 70 40 ~ 71) 70 19 
Dicamba + 2,4-D 25 ay fey - = 37 2S 

INSECTICIDES 

Carbofuran 29 44 20 18 20 16 10 
Chlorpyrifos 44 Zo 24 68 29 = 15 

Fonofos 25 = 19 = B35 35 14 
Phorate ag = 37 = c/ = 19 

Terbufos 16 70 16 = $38) 2s 10 

- None reported. 
a/ “1980 Corn Pesticide Use Survey”, USDA, ESS, Natural Resource Economics 

Division. 
b/ A coefficient of variation is the standard error of the estimate divided 

~ by acres treated times 100. A coefficient of variation describes the 

relative variation or precision of the estimate. The lower the value of 

the coefficient, the more precise the estimate. 

c/ Use of this material at the State level was not significant and was 

reported in the “other” category. 
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Appendix Table 2. Percentage of field corn herbicide acre-treatments by 

primary grasses controlled as reported by farmers in the 

Corn Belt, 1980 a/ 

Mis~] : Illi- : Ken- : Indi- ;: 

Herbicides, grasses Lowa rivsourly ss nois’ «: tucky.: » alaee+ OhLO shes loam 

ne ae mt aaa oan eames mannan mean. mace Semeee ee POL CC ee 

Alachlor 

Barnyardgrass - 10 = 6 = - 1 

Broadleaf signalgrass - - - 10 = 1 

Crabgrass = 5 = 34 - - 1 
Foxtail 100 65 Ad 38 a3 47 74 
Johnsongrass ~ 5 2 6 3 3 2 

Panicum - - - 16 2 

Other - 10 7 - = 3 4 

Atrazine 

Broadleaf signalgrass - = 5 5 6 3 
Crabgrass — 3 - kl 4 1 A 

Foxtail ym! ZZ 47 22 52 39 41 
Johnsongrass = 3 ~ 13 = = i 

Panicum = 3 1 1 = 3 1 

Quackgrass 13 - - - 1 11 4 

Other = 4 3 5 4 a 3 

Butylate* 

Barnyardgrass - - - 18 = i 1 

Broadleaf signalgrass 2 - = = = ae 1 

Crabgrass = = = 46 - Se 1 

Foxtail | 88 - 74 9 46 50 ha 
Johnsongrass - - 9 18 15 = 5 

Panicum = - vi - - 13 1 

Quackgrass - - = - 15 = ft 

Shattercane = 100 = 9 = - 1 

Other 2 = = = a i 2 

- None reported. 

a/ “1980 Corn Pesticide Use Survey", USDA, ESS, Natural Resource Economics 

Division. 
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Appendix Table 3. Percentage of field corn herbicide acre-treatments by 

primary broadleaf weeds controlled as reported by farmers 

in the Corn Belt, 1980 a/ 

Herbicides, - ee Mis—e 011i ar Ken—s: : : 

broadleaf weeds : Towa : souri : nois : tucky : Indiana : Ohio : Region 

Fanrseiens Preemie occ andes rea mea [ed eR aS UNE SoSapersieetelae Smee cpa si bo See etemaanaiaeeranemes 

Alachlor 

Cocklebur - = 5 » 10 3 4 

Morningglory = - 2 - 3 5 2 
Pigweed - - 2 - - 5 1 

Ragweed - - - 6 ) 11 2 

Smartweed ~ _ = 5 7 | 2 

Velvetleaf - - 5 - 2 ~ 3 

Other - #) - - 4 6 1 

Atrazine 
Cocklebur 20 42 16 13 4 3 13 

Morningglory 4 - - 2 2 2 2 

Pigweed 4 6 10 9 2 S 6 

Ragweed 4 | 6 15 5 13 7 

Smartweed 6 8 7 2 8) 5 6 
Velvetleaf 8 6 7 - Zz 8 7 

Other 14 - 1 2 9 3 4 

Butylate’ 

Cocklebur 5 = a == 8 - 3 

Morningglory = - 2 - 8 13 2 

Velvetleaf 3 - 7 - 8 - 4 

Other i - 4 - os iG 3 

2,4=D 

Canada thistle 3 - = = 6 13 3 

Cocklebur 35 44 33 - 14 Zt 33 

Morningglory 10 il 6 = Z5 38 bP 

Pigweed = 11 8 100 6 = 4 

Smartweed 5 = ll = 6 = 5 

Velvetleaf 44 6 26 - = - 30 

Other 5 28 16 - 43 22, by 13 

- None reported. 

a/ "1980 Corn Pesticide Use Survey”, USDA, ESS, Natural Resource Economics 

Division. 

b/ Includes ragweed, 11 percent, and Russian thistle, 11 percent. 
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Appendix Table 4. Percentage of field corn insecticide acre-treatments by 

primary insects controlled as reported by farmers in the 

Corn Belt, 1980 a/ 

: Mis= (ti limesem Ken=-: : : 

Insecticides, insects : Iowa : souri : nois : tucky ;: Indiana : Ohio : Region 

wer nnn nnn —— Percent ~-93<39<-32-93<-3e <<< === 

Carbofuran 

Corn rootworm larvae 100 80 91 64 96 93 92 

European corn borer - - 9 32 4 - 6 

Wireworm - 20 = = = ‘f 2 

Other = =- = 4 = = 

Chlorpyrifos 

Corn rootworm larvae 60 13 38 - 36 - 37 

Cutworm 40 87 56 100 a5 - 58 

Other ~ ~ 6 - 9 - 5 

Ethoprop 

Corn rootworm larvae - Ly - = - 100 14 

Cutworm 100 78 - - = - 81 

Wireworm - jE - = - - 5 

Fonofos 

Corn rootworm larvae 100 - 100 = 88 93 98 

Wireworm - - ~ = 12 i 2 

Phorate 

Corn rootworm larvae 100 = 100 - 100 = 100 

Terbufos 

Corn rootworm larvae 100 100 100 = 78 92 98 

Wireworm - = - - = 8 f 

Other - “ = = Ze = 1 

- None reported. 

a/ "1980 Corn Pesticide Use Survey”, USDA, ESS, Natural Resource Economics 

Division. 
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