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ABSTRACT 

Growers treated more fall potatoes with insecticides than any other pesticide. 

Just over 1.0 million acres were included in the survey and 94 percent were 

treated with an insecticide. Potato farmers made 6.8 million acre-treatments, 

using 15.3 million pounds active ingredient of pesticides. Applying pesticides 

in single application was the most common practice. Tank-mix applications were 
used in 6 percent of the time. Each region used about the same amount of 
pesticides not considering nematicides. Nematicide use was largely in the 
Western region. More insecticides were used in the Western region and more 

fungicides were used in the Northeast and North Central regions. However 

relative relationships varied with the number of acres planted by region. 

Treatments with pesticides ranged on the average from 1.0 to 4.9 times per 

season and were as high as 7.5 times in treating diseases in the Northeast. 

Coefficients of variation were calculated for acres treated with specific 

pesticides. 

Key words: Pesticides, potatoes (fall), herbicides, fungicides, insecticides, 
vine killers, growth regulators, Solanum tuberosum L. 
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PESTICIDE USE ON FALL POTATOES IN THE UNITED STATES 1979 

INTRODUCTION 

In 1979 the U.S. Department of Agriculture completed a survey of pesticide 

use on fall potatoes. The potato, Solanum tuberosum L., is important from an 

economic point of view. The value of U.S. potato production in 1979 was esti- 

mated at $1.2 billion. Potatoes were planted on 1.3 million acres and com- 

mercial production was reported in 39 States. Fall potatoes made up 1.1 million 

of the 1.3 million acres planted to potatoes (Table 1). Just over 1.0 million 

acres of fall potatoes were planted in the 11 States that were surveyed--Colorado, 

Idaho, Maine, Michigan, Minnesota, New York, North Dakota, Oregon, Pennsylvania, 

Washington, and Wisconsin (Figure 1). 

Pesticides are important in potato production for controlling weeds, dis- 

eases insects, and nematodes that reduce yields and lower quality. From a cost 

standpoint, pesticides are an important consideration because pesticide costs 

average about 20 percent of total variable costs (1, 2). 

This report presents information about: (a) the proportion of planted acres 

treated by pesticide category, (b) the total acre-treatments, (c) the quantities 

of pesticides used by active ingredient (a.i.), and (d) the number of times an 

acre was treated. 

The data will be useful in evaluating pesticide use patterns and the eco- 

nomic impact of pesticide regulatory action on farmers and consumers. Among 

those who will find this report useful are State pesticide agencies, Agricul- 

tural Experiment Stations, Cooperative Extension Services, researchers in private 

eet ea rgeee industry fieldmen, farmers, policymakers, and the general public. 

For those interested in pesticide use on a regional basis reports are available 

for the Western, North Central, and Northeast potato producing regions. 



METHODS 

The survey was taken by the State Statistical Offices who completed 1,585 

questionnaires by personal interview (Table 2). The sample was selected from 

just over 1.0 million acres of fall potatoes planted in 11 States in 1979. 

Statisticians designed a two-stage multiframe sample. The sample fields were 

selected from a list of known growers (list frame). Area tracts (area frame) 

also were used to insure that all growers in the known potato producing areas 

had an opportunity to be included in the sample. Sample fields were randomly 

selected; the probability of being selected was proportional to field size. 

Three regions were established: 

Western -- Colorado, Idaho, Oregon, and Washington. 

North Central -- Michigan, Minnesota, North Dakota, and Wisconsin. 

Northeast -- Maine, New York, and Pennsylvania. 

RELIABILITY OF ESTIMATES 

Estimates based on surveys have varying degrees of statistical reliability. 

Confidence in data depends on sample size, sampling methods, and the variabili- 

ty of responses. To provide some indication of the reliability of the estimates, 

coefficients of variation (CV's) are presented in Appendix Tables 1 and 2. The 

CV is a measure of the relative variation (expressed in percentage terms), and 

can be used to indicate the degree of confidence a user can place in the esti- 

mate. The smaller the CV, the more reliable the estimate. 

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

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

lation lies within an interval defined as + 2 CV's times the 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 
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Table 1. Potato production characteristics, 1979 a/ 

. : : Harvested acre -Prticewn: Value 

Season and : Acres : cwt cal per : of 

:Planted :Harvested :Production: Yield : : region cwt roduction 

Million 

Sgn iis dy OO ena mae ——- Million ---—- Dollars dollars 

Fall 

(Surveyed) 

Western 543 sa 170 319 Zool 479 

North Central 281 268 56 210 3.69 207 
Northeast 188 182 47 256 Sed 2 174 

Total LG 985 Dao Dh 3235 860 

(Unsurveyed) 89 86 24 27d 4.24 102 

Total 11 Od 071 297 Dike 2+ 962 

Winter/Spring/ 
Summer 

(Unsurveyed) 215 205 46 277 4.61 212 

es Oar 
All Seasons 13316 13206 343 269 3343 pe 

a/ “1979 Fall Potato Pesticide Survey," USDA, ESCS, Natural Resource Economics 
Division. 



-5- 

Table 2. Sample characteristics for national survey, 1979 a/ 

male Crowersielss) Questionnaires ©: Completion 
Region ; sampled $ completed ; rate 

ee Oe re” Percent 

Western 850 664 78 

North Central 760 528 69 

Northeast 490 593 80 

Total 2,100 IDO io 

a/ “1979 Fall Potato Pesticide Survey,” USDA, ESCS, ‘Natural Resource 
Economics Division. 
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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. 

DEFINITIONS 

For a clearer understanding of the data, a number of terms are defined as 

follows: 

Active ingredient - Pesticide quantities are expressed in terms of active 

ingredients (a.i.). This is the chemical substance in a formulation that 

controls the pest. Inert inered tents such as talc, clay, or solvents used as 

carriers are not included in the quantity estimates. 

Times applied - The number of times a land area was treated with a specific 

pesticide. 

Treated acres —- The land area treated with a specific pesticide one or 

more times. Acres treated with different pesticides cannot be summed because a 

given land area may have been treated with more than one pesticide. 

Acre-treatment - The acres treated with a specific pesticide times the 

number of applications. Since acre-treatments account for both the area and 

number of applications, acre-treatments with different pesticides can be summed 

without double counting. 

Tank-mix - Two or more pesticides mixed in the spray tank and applied in a 

single application. 
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RESULTS OF SURVEY 

General Pesticide Use 

In the national survey of 11 States, more potato acreage was treated with 

Peete c ides than any other category of pesticide, 94 percent (Table 3). 

Herbicides and fungicides were the second and third most commonly used 

pesticides. The percent of planted acres treated with herbicides ranged from 

48 percent in the North Central region to 96 percent in the Northeast. The 

percent of planted acres treated with fungicides was highest in the Northeast. 

Fewer acres were treated with vine killers, nematicides, and growth regulators 

than the other Apert of pesticides surveyed. 

Potato growers in the United States made almost 7 million acre-treatments 

using 15.3 million pounds (a.i.) of pesticides. The average application rate 

was 2.3 pounds (a.i.) per acre-treatment. Pesticides rece largely made in 

single applications, 94 pet cent. Tank-mixes were not commonly used (Table 4). 

The survey examined how often growers applied pesticides. It was found 

that fungicides were applied more often than any other category, ranging from 

1.4 to 4.9 times per season (Table 4). Insecticides were applied 1 to 3 times 

per season. The remaining categories of pesticides were generally applied 1 

time per season. 

More acre-treatments were made to control diseases, 42 percent of all 

acre-treatments, than for any other pest problem reported in the survey (Table 

4). Insect pests were close to second. Just over 2.0 million, or 30 percent of 

all acre-treatments were made to control insects. Less than 1 percent of all 

acre-treatments were made to control nematodes. In localized areas nematodes 

are an important pest problen. 

The following sections present use patterns and suggest biological, eco- 

logical, and physiological reasons for the relationships in the survey data. 
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Table 3. Fall potato acreage and proportion of planted acres treated with 

pesticides in the United States, 1979 a/ 

: Proportion treated with 

Acres :Herbi- :Fungi- :Insecti- :Nemati- : Vine : Growth 
Region :; planted :cides :cides cides : cides :killers:regulators 

FO aa Pet Cen Ce ee 

Western 543 78 45 38 8 Ze a 

North Central 281 48 81 96 8 oe) 10 

Northeast 188 96 Dif 96 14 81 4 

Total 1,012— iS 64 94 9 46 2 

a/ “1979 Fall Potato Pesticide Survey,” USDA, ESCS, Natural Resource Economics 
Division. 
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Table 4. Summary of pesticides used on fall potatoes in the United States, 

1979 a/ 

Quantity applied (a.i.) 
Acre- : : Per : Times 

Pesticides : . treatments : Total : acre-treatment : applied 

1,000 
1,000 Percent LbS.s er ercent -——=—" Lbs. —— No. 

Single applications 

Herbicides 845 Toe 1.080 7 a 10-101 

Fungicides 25035 42 3,586 23 i bp) 1.4-4.9 

Insecticides 13953 2g Oo 20 oD 130-350) 

Nematicides 54 oa 5 343 35 98.9 1.0 

Vine killers 557 8 ou 8 papel 1.0-1.2 

Growth : 

regulators 54 <1 166 1 ae re 

Tank-mixes 403 6 910 6 Lao 1.0=-3.0 

Total Gay 29 100 15,266 100 Lod = 

EE ee 

a/ “1979 Fall Potato Pesticide Survey,” USDA, ESCS, Natural Resource Economics 

Division. 
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Herbicides 

Proportionately more potato acreage was treated with herbicides in the > 

Northeast than in any other region. Northeast growers treated 96 percent of 

their potato acreage with a herbicide (Table 3). Herbicides ranked third in 

the number of acre-treatments growers made in the surveyed States. Over 1.0 

million pounds (a.i.) were used at an average rate of 1.3 pounds (a.i.) per 

acre-treatment. 

In eetecate herbicide use patterns vary by regions. Similar herbicides 

are used in each region but the quantity applied and extent of use varied. The 

Western region applied the largest quantity of herbicides, just over 500,000 

pounds (a.i.). This would be expected since over 54 percent of the surveyed 

fall potato acreage was in the Western region. The application rate there is 

the lowest of any region, 1.0 pound (a.i.) per acre-treatment. The rate ranged 

from 1.0 pound in the Western resin to 1.7 pounds in the North Central region. 

The number of applications in the 1l States was in a narrow range of 1.0 to l.l 

times per season (Table 5). 

Over half of all acre-treatments of herbicides are made in the Western 

region, and over half of the planted acres are there also. In contrast the 

Northeast region had 24 percent of the herbicide acre-treatments (Table 5), but 

has less than 20 percent of the acres planted to potatoes (Table 1). 

More acres of potatoes were reported treated with metribuzin (41 percent 

of the surveyed planted acres) than any other herbicide. The share of the 

metribuzin treated acres as a percent of planted acres varies from 53 percent 

in the Western, 37 percent in the Northeast, and 19 percent in the North Central 

region. 

Metribuzin requires moisture shortly after treatment to be effective. The 

large share of the fall potatoes treated with metribuzin in the Western region 
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Table 5. Herbicide use on fall potatoes in the United States, 1979 a/ 

: Treated : : Quantity applied (a.i.) : 
Region and > acres : Acre- : : Per acre : Times 

_herbicide so: _—b/__:_~treatments : Total :Treated :Treatment: applied 
1,000 

eae Dee eee LOS see en LDS 6 ee No. 
Western 

Alachlor 4.4 4.4 Tis5 220 220 170 
Dinoseb Sel, 9.9 23-6 Zor 2.4 Ad 
Diphenamid a Pipe) on Deu LR, tay, i.0 
EPTC Gian, 83.4 239.7 Sel 2.9 ae | 

Metribuzin 288.3 Slee 169.3 6 spe, ire 
Trifluralin 65.0) 68.7 38.8 6 6 ot 

Other o ae Led - 1.8 - 

Total - 490.1 500.6 - Po - 

North Central 

Alachlor Tr.9 Ped. 26.3 Lee Zed Vert 

Chlorobromuron LAS 1.6 3 os) es. 1.9 1.0 

Dalapon 4.3 4.3 24.0 SHES aeD T.0 

EPTC 39°57 40.6 136.4 aot 3.4 1.0 

Linuron 26.7 L604 Lane 9 9 1.0 

Metribuzin S263 58.8 Zn) 6 aD ee 

Other - 4.5 Ved - 1.6 - 

Total - aos 2 Pao ae - Leh ~ 

Northeast 

Chlorobromuron 1.8 ine Sed Zoek a, Le 2 

Dalapon 6.3 6.3 36.3 wR! 5.8 ee 

Dinoseb 43.4 44.7 95.2 me Del i U 

EPTC 2053 2020 POLL SU 4.9 0 

Linuron 47.9 47.9 39.4 oO oO 120 

Metribuzin ene: 79.9 45.0 ri) Ae dra) 

Other - 4.1 Pet - ioe - 

Total - DU ed. 32545 - i. 2 ~ 

3 Regions 

Alachlor Loa ifsetk 3/56 Zea one. a 

Chlorobromuron 3.4 Seo 6.8 DoW 1.8 ek 

Dalapon 10.6 10.6 60.3 eet Deol 1.0 

Dinoseb Lek 54.6 Toa aed ee re 

Diphenamid 8.9 Seo sd Ld, eeu oO 

EPTC 138.2 144.6 aii ee eo a.o rol 

Linuron Peed 140 63.6 ee 9 10 

Metribuzin 410.8 451.4 246.3 6 26 Vel 

Trifluralin 65.0 68.7 38.8 6 26 et 

Other - Ted tz - 1.4 - 

Total - 845.0 1,079.6 - ioe = 

EE 

a/ "1979 Fall Potato Pesticide Survey,” USDA, ESCS, Natural Resource Economics 

Division. 

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

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

counting. 
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is because most of the potatoes are irrigated, and metribuzin is more easily 

managed under irrigation. Metribuzin is a selective pre- and postemergent 

herbicide that controls such weeds as velvetleaf, ragweed, pigweed, and cockle- 

bur (6). Metribuzin is a relatively new herbicide. As a postemergent spray 

application, metribuzin's effectiveness is readily observed, a factor in its 

being widely adopted. 

The second most commonly used herbicide was EPTC, accounting for 17 percent 

of all acre-treatments in the nation. Metribuzin and EPTC account for just 

over 70 percent of all herbicide acre-treatment and 67 percent of the total 

pounds (a.i.) of all herbicides used of fall potatoes in 1979, 

EPTC is a selective preplant herbicide applied prior to weed germination, 

and controls weeds such as nutsedge, Johnsongrass, and quackgrass (6). EPTC 

must be incorporated into the soil because it is readily lost by volatization 

if the soil surface is wet. It is more often used and is most effective where 

rainfall is low during the growing season and irrigation is not practiced. 

Fungicides 

Nationally, growers treated 64 percent of the fall potato acreage with a 

fungicide. The proportion of the potato acres treated with fungicides varied 

by region: Northeast, 97 percent; North Central, 81 percent; and Western, 45 

percent (Table 3). More acre-treatments were made with fungicides than any 

other category of pesticides, 2.8 million or 42 percent. Growers used 3.6 

million pounds (a.i.) to control diseases on potatoes. The rate of use was 

1.3 pounds (a.i.) per treatment (Table 4). 

In general, fungicide use patterns vary by region. Similar fungicides are 

used in each region but their extent of use and the quantity applied varied. 

The most intensive use of fungicides was in the Northeast region where 

almost 1.7 million pounds (a.i.) or 47 percent of the United States total was 
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used (Table 6). This is noteworthy as the Northeast contains only 20 percent 

of the planted acres (Table 1). The rate per acre-treatment is comparable 

with other regions but the number of times applied is the highest ranging from 

2-5 to 7.5 for specific fungicides. In contrast the Western region made about 

15 percent of all fungicide acre-treatments but planted over 50 percent of the 

potato acreage. 

More acres of potatoes were treated with maneb/mancozeb nationally (37 

percent of the planted acres) and regionally than any other fungicide reported 

(Tables 1 and 6). The proportion of maneb/mancozeb treated as a percent of the 

planted acres varied from 71 percent in the Northeast, 46 percent in the North 

Central, and 20 percent in the Western region. Maneb/mancozeb is used aaeaageey 

early and late blight. It is used in the Northeast primarily to control late 

blight which is more of a problem than early blight. 

The second most commonly used fungicide was chlorothanlonil (Table 6). Of 

the acres planted to fall potatoes in 1979, 11 percent were treated with chloro- 

thanlonil to control early or late blight. It was used in all three of the pro- 

ducing regions. Maneb/mancozeb and chlorothanlonil account for just over 78 

percent of all acre-treatments. 

Maneb/mancozeb has been in use a long time and is more dependable than other 

fungicides (4). It controls a wider range of diseases than any other fungicide 

and is compatible in tank-mixes with a number of insecticides and other fungi- 

cides. Maneb/mancozeb is applied to the foliage and its frequency of use is 

influenced by environmental conditions (7). 

Chlorothalonil is a broad spectrum, preventative, foliar fungicide. It 

is registered for control of early and late blight on potatoes (7 and 3). How- 

ever, it does not have the range of disease control as maneb/mancozeb. 
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Table 6. Fungicide use on fall potatoes in the United States, 1979 a/ 

se Treated ~ 3 : (Quantity applieatta...). 
Region and : acres 4 Acre- . : Per acre : Times 

fungicide : b/ : treatments : Total :Treated :Treatment: applied 

1,000 
as omer 1,000 -------- lbs. ------ Lbs. ------ No. 

Western 

Anilazine yes oni 7.4 1.0 3 1.4 
Captafol 39.4 56.8 67.2 ies lez 1.4 
Chlorothalonil 57.4 77.6 66.6 irae oo La 
Fentin hydroxide Lied 21.0 4.7 ae o2 Lee 
Maneb/mancozeb 109.3 206.9 26551 ae has 9 
Metiram 22.0 Seo Ped 22 1.4 Les 
Sulfur 3308 5057 Sse 9.8 ao 1.8 
Other = 220 1.1 - 4 - 

Total - 442.8 Towa 3 - od - 

North Central é 
Captafol 6.9 Ze Sia e 5.4 Les 4.0 
Chlorothalonil Dida tl 148.9 127.9 4.7 9 aa 
Copper Deo 5264 48.5 2.3 9 2.4 
Fentin hydroxide 47.1 D375) 25.8 25 02 2.9 

Maneb/mancozeb 128.8 Ole 825.8 6.4 ile) 4.8 
Metiram LO 2 Sia ee 74.2 753 1.4 Dae 

Total - VU 32ee Pi 39.64 - Low - 

Northeast 

Captafol 26.0 91.4 5255 3 oe 9 3.5 

Chlorothalonil 29.0 W2e3 145.04 Dis U 8 Ja9 
Copper Zon 6.8 8.9 nas3 Lo Zon 
Maneb/mancozeb 134.0 1,000.9 1530020 10.0 es dies 
Metiram AR Soci 1195/7 355 Lee Gel 
Other - 8) ol - ol - 

Total - Toles 1,692.5 - Lez - 

3 Regions 

Anilazine ree oad 7.4 i Negi 8 1.4 
Captafol Loe 175.9 186.9 Za 1.1 Lis 
Chlorothalonil P13 3 398.8 340.2 3.0 7 360 
Copper 24.2 5952 Dia 234 Lie) La 

Fentin hydroxide 64.2 158.5 30.5 05 02 Zed 
Maneb/mancozeb AJ on) 1,820.0 2,420 «5 6.5 i 4.9 
Metiram 29.9 147535 206.0 6.9 1.4 4.9 
Sulfur 3360 59.7 33D on 9.8 SU) 1.38 
Other - 305 ie - oo - 

Total ~ AOL at 3,586.2 - Le - 

a/ “1979 Fall Potato Pesticide Survey,” USDA, ESCS, Natural Resource Economics 

~ Division. 

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

or more materals may have been used on the same acre resulting in multiple 
counting. 



-15- 

Insecticides 

More potato acreage was treated in all regions with an insecticide than 

any other pesticide, accounting for 94 percent of the planted acres (Table 3). 

Growers made almost 2.0 million acre-treatments of insecticides, 30 percent of 

all pesticide treatments. They used about 3.0 million pounds (a.i.) of materials 

to control insects on potatoes, resulting in a national average use rate of 1.5 

pounds (a.i.) per acre-treatment (Table 7). 

In general, insecticide use patterns varied by region. Similar insecticides 

were used in each region but their rate and extent of use varied considerably. 

The Western region applied the largest quantity of insecticides, about 1.8 

million pounds (a.i.), or 58 percent of all freecri cide applied. Its use rate 

is the highest at 2.1 pounds (a.i.) per acre-treatment (Table 7). Insecticides 

were applied 1.0 to 3.0 times per season, yet nearly 40 percent of the insecti- 

cide acre-treatments were eee ite one time during the season. 

Western region potato growers made 850,000, acre-treatments with insecti- 

cides, 40 percent of the total while Northeast growers made 550,000 or 27 per- 

cent. Of the 20 insecticides reported by growers, 4 accounted for 50 percent 

of the insecticide acre-treatments (Table 7). Those materials are aldicarb, 

disulfoton, methamidophos, and phorate. They represent almost 70 percent of 

the total quantity applied. Methamidophos was used to make more acre-treatments 

than any of the other 19 insecticides presented. 

Aldicarb is used in the Western region to control aphids, mites, and early 

generations of the Colorado potato beetle with about 31 percent of the planted 

acres treated. The Colorado potato beetle is a severe problem on Long Island 

ae higher application rates of aldicarb were used in 1979 under a special local 

and need registration. 

Disulfoton was used to treat 228,000 of fall potatoes acres (Table 7). It 
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Table 7. Insecticide use on fall potatoes in the United States, 1979 a/ 

SalLreated aks : Quantity applied (a.i.) : 
Region and > acres : Acre- : : Per acre : Times 

insecticide b/ : treatments : Total :Treated :Treatment: lied 

1,000 
-------— 1,000 -——------ lbs. ------ Lbs. -—----— No. 

Western 

Aldicarb LL0 24 7 26 474.7 25 Bes 1.0 

Azinphosmethyl 17.8 23.0 Din2 6 o2 1.3 
Disulfoton 158.8 164.2 449.9 Pao Doh bo 
Endosulfan 44.1 Gree 38.0 a ah Led) 

Fonofos 66.4 66.8 169.7 220 Bie ro 

Malathion t2.0 127.0 1729 1.4 4 ee 
Methamidophos 142.8 lis eis 2027.0 eye 9 Lo 

Parathion Deo Sel Dew. i.0 ae Lea 

Phorate 101.3 £1307 28265 Zen oie Led 
Sulfur a5 Le0 104.2 11,0 9.0 kee 

Other = 6.0 16.8 - pe - 
Total oe 850.1 Less 250 - Len - 

North Central 

Aldicarb 53 9 54.9 L417 2.0 246 Ve 
Azinphosmethyl Oley = LOZ .6 De He) 6 Dek 
Carbaryl 386) 84.8 85.0 Luk 1.0 Lea 
Carbofuran 63 7.0 13a at L9 Bet 
Dimethoate Lol 3.156 1260 be 34 Ze0 

Disulfoton 28.6 28.6 6057 Zel Zel 0 

Endosulfan 20.6 45.5 cea 1.6 ah eae 
Methamidophos 46.6 76.9 66.6 1.4 9 ea 
Methony1 7.4 Li 2 IR Les og Ved 
Monocrotophos 16.8 24.9 24.8 eps 1.0 lao 
Parathion 1652 41.0 19.0 be2 ea) Hao 

Phorate leo 5246 115.3 Zee Zaz 1+0 

Phosphamidon 17<0 3129 19.4 Lad 6 1.9 
Other - 1279 ti 3 - 2 - 

Total = 606.6 669.5 - Lol - 

Northeast 

Aldicarb 59.7 61.6 188.4 Boa Jel 1 

Azinphosmethyl 13.5 2262 12.0 o9 co Lor 
Carbaryl 16.4 2001 24.7 1.5 8 1.8 
Carbofuran 21352 68.6 69.3 Seo 120 dae 
Demeton 23550 35s 2 13.60 -6 04 LS 

Disulfoton 40.7 aveg 88.5 ne Zot Lu 

Endosulfan ~ 28.6 98.8 78.8 eo 8 335 
Fenvalerate Lied 24.0 4.1 4 ey! dok 
Methamidophos Zest 40.9 38.0 es 9 1.0 

—-- continued 
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Table 7. Insecticide use on fall potatoes in the United States, 1979 a/ 
-- continued 

ssi reatedey: wwEQuantityeapplieds( asia: 
Region and > acres : Acre- : ; Per acre : Times 

insecticide b/ : treatments : Total :Treated :Treatment: applied 

1,000 

wea-————— 1,000 ------—— lbs. -----~ Lbs.) --- No. 

Northeast (cont'd) 

Parathion oe 55.2 49.0 1.9 <9 Dae 

Permethrin 10.4 SoS 523 a ae 3.0 

Phorate Jeo 4.2 1OQe2 Zot Diet eel 

Other ad 12.4 8.0 - 6 - 

Total = 526.0 589.3 - Lov - 

3 Regions 

Aldicarb 284.0 288.1 804.8 2.8 Lied -1.0 

Azinphosmethyl 9320 148.9 81.0 2 2 126 

Carbaryl 54.9 Ti3.9 109.7 260) 1.0 Breil 

Carbofuran Zee TOe0 82.4 o.0 inl Lae 

Demeton 23-0 Sos2 13.0 30 24 es 

Dimethoate T2e1 B10 i2Zeco Leal 4 2.6 

Disulfoton 225% 1 . 23550 599.1 Zed 2.6 0 

Endosulfan 950 20035 148.9 1.0 ai, Zee 

Fenvalerate We! 24.0 et 34 ce Zen 

Fonofos 66.4 66.8 169.7 Zed 2 6a 120 

Malathion 12.6 12.6 17 39 1.4 1.4 TU 

Methamidophos 21455 SoS 306.6 1.4 a, ao 

Methomy1 7.4 Pin 2 9.9 Lect) 9 eo 

Monocrotophos 16.8 24.9 24.8 Leo 0 i) 

Parathion 473 104.3 Pact LO ot 2.2 

Permethrin 10.4 Aes Sa oe az ae) 

Phorate 15750 17037 408.0 200 Deo et 

Phosphamidon Lhe) 31.69 19.4 Led ae Paid 

Sulfur 975 i126 104.2 1720 9.0 line 

Other - 31.40 36.1 - Lee - 

Total = 13982.7 3.051e4 - iO - 

a 

a/ "1979 Fall Potato Pesticide Survey,” USDA, ESCS, Natural Resource Economics 

meeDivisions 

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

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

counting. 
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is used to control insects that transmit virus diseases to potatoes. Certified 

seed potatoes must be free of disease. Methamidophos is used to control second 

generations of insects as they build up during the longer growing season of the 

West. Growers in Idaho, for example, may follow disulfoton applications with a 

treatment of methamidophos. Methamidophos controls potato leafhopper, potato 

fleabeetle, potato aphid, as well as the green peach aphid that spreads leaf 

roll virus. 

Aldicarb, disulfoton, methamidophos, and phorate are all systemic insecti- 

cides and with the exception of aldicarb, come in several different formulations 

(5). Aldicarb is available only in granular form and is the only insecticide 

used on potatoes that is also registered for control of nematodes. Aldicarb's 

use as a nematicide was relatively minor and in this report it is included with 

insecticides. 

Nematicides (Fumigant Types) 

Nine percent of the planted acres were treated with a nematicide (Table 3). 

Just over 50,000 acre-treatments were made with almost 5.3 million pounds (a.i.) 

applied an average rate of 99 pounds (a.i.) per acre ranging from 55 to 165. 

In general, nematode problems were reported in all regions where fall 

potatoes were produced. However, the quantities used and acres treated were so 

small in the North Central and Northeast region that these estimates were in- 

cluded in the “other” category in Table 8. 

Nematodes are a minor problem when compared to other pests. However, lo- 

calized problems such as the root knot nematode in the Western region and the 

golden nematode on Long Island have been difficult to control. Nematodes are 

more of a problem where the growing season is long. Nematicides were not re- 

ported used in Colorado, North Dakota, Maine, and Pennsylvania. 

Three nematicides made up 94 percent of the total quantity applied: 
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chloropicrin plus dichloropropene (C/D), dichloropropene-dichloropropane (D/D), 

and dichloropropene (D). These soil fumigants are applied preplant to control 

nematodes. However, other pests such as certain weeds, soil insects and fungi 

are also controlled (8). 

Vine killers 

In the 11 States surveyed, 46 percent of the planted acres were treated 

with a vine killer in preparation for harvesting potatoes. Vine killing pre- 

vents further growth of the tuber and permits the skin to “set”, reducing 

damage in harvesting and storing. Growers treated 80 percent of their potato 

acreage in the Northeast, 55 percent in the North Central, and 29 percent in 

the Western region with vine killers (Table 3). 

Nationwide, vine killers were used in 560,000 acre-treatments, applying 

1.2 million pounds (a.i.), at an average rate of 2.1 pounds (a.i.) per acre 

(Table 4). Chemicals are not commonly used where natural factors such as frost 

and dry weather kill the vines. Proportionately more acre-treatments are made 

in the Northeast and the North Central region than in the West. The Northeast 

growers plant one-fifth of the fall potatoes but account for two-fifths of 

the vine killer acre-treatments (Table 9). The relationship is the same in 

the North Central region but not to the same degree. In the Western region the 

relationship is reversed. The West plants 50 percent of the fall potatoes 

but makes just over 25 percent of all vine killing treatments. 

Dinoseb dominates the chemicals used as vine killers in each of the pro- 

ducing regions. It was used in 93 percent of all vine killing acre-treatments. 

Endothall was second in acre-treatments accounting for 2 percent of the total. 

Dinoseb is used as a vine killer as well as an herbicide. The weed control use 

was 10 percent of the total acre-treatments and the vine killer use was 90 per- 

Cent. 
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Table 8. Nematicide use on fall potatoes in the United States, 1979 a/ 

-eireatedue: : Quantity applied (a.i.) : 
Region and > acres $ Acre- ; Per acre : Times 

nematicide : b/ : treatments : Total :Treated :Treatment: applied 

1,000 
rs 1,000 <-<--=———= lbs. ——-=-—-~ Lbs.) ----—— No. 

Western 

C/EDB c/ 2.0 2.0 109.3 54.7 54.7 1.0 
C/D d/- 10.8 NOE ah) SRA 146.8 1.0 
D/D e/ 10.9 10.9 1,802.0 165.3 165.3 1.0 
Deis 13.0 13.0 [e637 jee o 7 126.0 1.0 
Other g/ = 1.2 119.3 ~ 99.4 - 

Total - Dis ae Sey wal = 138.6 = 

North Central h/ 

Northeast h/ 

3 Regions 
C/EDB c/ 2.0 2.0 109.3 54.7 54.7 ey 
C/Diad) ss 10.8 10.8 1 SCS 2a sono 146.8 1.0 
D/D e/ 10.9 10.9 1,802.0 165.3 165.3 Peo 

et 13.0 13.0 Oslo! 126.0 126.0 1.0 

Other g/ = 17.4 208.5 o 12.0 ~ 
Total - 54.1 Rv - 98.8 - 

a/ "1979 Fall Potato Pesticide Survey,” USDA, ESCS, Natural Resource Economics 

~ Division. 

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

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

counting. 

c/ Chloropicrin + ethylene dibromide. 
d/ Chloropicrin + dichloropropene. 
e/ Dichloropropene - dichloropropane. 
f/ Dichloropropene. 

Includes materials not reported at regional level due to a limited number of 
observations. 

Data not reported because of a limited number of observations. 
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Generally, a vine killer is applied once about 2 weeks before harvest. 

However, in the Northeast, because of strong vine growth more than one spraying 

is usually necessary. The 1979 survey indicated spraying to kill vines occurred 

from 1.0 to 1.4 times in the Northeast (Table 9). The Western region made on 

the average 1.0 application per season. Application rates per acre-treatment 

in the 11 States surveyed averaged 2.1 pounds (a.i.), with a high of 2.8 pounds 

in the Northeast and a low of 1.6 in the West. 

Growth regulators 

About 5 percent of the fall potato acreage was field treated with the 

growth regulator maleic hydrozide which prevents sprouting during storage 

(Table 3). The relatively small amount used was due to the availability of 

other growth regulators such as chlorproham (CIPC), which is applied as an 

aerosol in potato storage and Cocnazene (TCNB), a weak growth inhibitor used 

to retard growth of stored seed potatoes. Growth regulators are used when the 

storage period is expected to be longer than the potato's rest period. Po- 

tatoes expected to be in storage from January to July are generally treated 

(10). Potatoes marketed after harvest in October and through December are not 

as likely to be treated. 

Growers made about 54,000 acre-treatments using 166,000 pounds (a.i.), 

less than 1 percent of the quantity of all pesticides (Table 4). The use of 

growth regulators is dependent upon a number of factors not associated with 

potato production. Some of these factors are the length of time fresh potatoes 

are to be stored, type of processing (chip, fry, or other) and available faciit- 

Pi es for using chlorpropham. For these reasons, acre-treatments and quantities 

applied have little relationship to the distribution of planted acres by region. 

About 55 percent of all acre-treatments of growth regulators were made in 
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Table 9. Vine killer use on fall potatoes in the United States, 1979 a/ 

: Treated : : Quantity applied (a.i.) : 
Region and > acres ; Acre- : : Per acre : Times 

vine killer : b/ : treatments : Total :Treated :Treatment: applied 

1,000 
------—— 1,000 -------- lbs. ------ Lbs. ------ No. 

Western 

Dinoseb 140.3 142.8 2e5 a2) 1.6 1.6 1.0 
Other - i 28.9 = 24 - 

Total - 154.8 252.4 - 1.6 - 

North Central 

Dinoseb IS ie l 184.3 33425 Dae 1.8 tae 
Other ~ 26 2.0 - 8 — 

Total - 186.9 336.5 = = S 

Northeast 

Ametryn D0 5.4 12.4 aed 2.4 1.1 
Dinoseb 131.4 189.7 5S Vier 4.0 230 1.4 
Endothall 9.5 11.4 8.9 °9 08 Lez 
Paraquat 7.6 7.9 6.1 8 8 1.0 

Other = 06 De - 3 av = 

Total ~ 25 SO 560.8 - 236 - 

3 Regions 

Ametryn 5.0 a4 12.4 Ze. es Leal 
Dinoseb 422.8 516.8 1,089.2 2.6 21 PT2 
Endothall Os 1164 8.9 9 8 1.2 
Paraquat 7.6 7.9 6.1 8 eo 130 

Other - 15 02 33 yl - ee - 
Total = 556.7 Pyl4aos 7 - 2 alt - 

a/ "1979 Fall Potato Pesticide Survey," USDA, ESCS, Natural Resource Economics 
~ Division. 

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

"or more materals may have been used on the same acre resulting in multiple 
counting. 
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the North Central region and 15 percent in the Northeast (Table 10). The appli- 

cation rate was about 3.0 pounds per acre-treatment in all regions. 

Another material used as a growth regulator is 2,4-D. It is used to en- 

hance the color of red potatoes and is used to a very limited extent in North 

Dakota. Only a very small amount was reported used for this purpose and there- 

fore was included in the “other” category. 

Tank-mixes 

Applications of pesticides as tank-mix combinations is not a widely 

practiced technique in fall potato production. In 1979, pesticides applied as 

tank-mixes on potatoes were 6 percent of all acre-treatments and 6 percent of 

the total quantity (Table 4). Table 11 presents 37 different tank-mixes selected 

for presentation. They represent 64 percent tank-mix acre-treatments. Of the 

37 tank-mixes selected for presentation, 24 of them included a fungicide and 15 

of them included maneb/mancozeb. 
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Table 10. Growth regulator use on fall potatoes in the United States, 1979 a/ 

: Treated : : Quantity applied (a.i.) : 
Region and ‘eeacres 7 Acre- : : Per acre : Times 

growth regulator : b/ : treatments : Total :Treated :Treatment: applied 

1,000 
moire encanta es 1,000 ------—— lbs.  ------ Lbs. ------ No. 

Western 

Maleic hydrazide c/ 16.8 16.8 54.1 3.32 By 1.0 

North Central 
Maleic hydrazide 28.8 28.8 87.9 31 3el 1.0 

Other - °6 ol - o2 ~ 

Northeast 
Maleic hydrazide fod dah 23.4 3.0 3.0 1.0 

3 Regions 
Maleic hydrazide Does poco 165.4 Sink ord 1.0 
Other —_ 06 al a ee. ood 

a/ “1979 Fall Potato Pesticide Survey," USDA, ESCS, Natural Resource Economics 
~ Division. 

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

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

counting. 
c/ Includes materials not reported at regional level due to a limited number of 
"observations. 
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Table 11. Summary of tank-mixes used on fall potatoes in the United States, 

1979 a/ 

: Treated : = Total < 

acres : Acre- sequantity witTimes ; State 

Tank-mixes :___b/_ __:_~treatments : lbs. a.i. : applied : using _ 

SR 1,000 -=-—-~---—---—— No. 

Alachlor le 7.6 12.3 0 PA, MI, WI 

+ linuron 523 

Alachlor Das eeS Bae re MI, WI 

+ metribuzin Yel 

Azinphosmethyl T.0 2.9 LA 2.9 MN 
+ captafol 2D 

Azinphosmethyl L153 25.6 9.3 Led ME, MI, MN 

+ maneb/mancozeb 33.9 NY, ND, WI 

Captafol 0 1.0 ais ed MN 

+ endosulfan i 

Captafol 1.8 3.0 4.1 Bad WA 

+ methamidophos 2.4 

Captafol eZ Lee ie eo WA 

+ methamidophos 2 

+ sulfur 3.4 

Captafol 2.4 6.5 8.8 Ziad WA 

+ sulfur Land 

Carbaryl 1.9 dietk ae 59 ND 

+ dimethoate Breit 

Carbaryl Meals 16<9 16.2 Zee ME, ML, MN, 

+ maneb/mancozeb ee PA 

Chlorothalonil «9 9 o Le) ME 

+ demeton 2.8 

Chlorothalonil 1.6 Lie. ieee 1.G ME, PA 

+ dinoseb 6.0 

Chlorothalonil eo Soo Zea ei: MI, WI 

+ methoamidophos 2.4 

Chlorothalonil Lae Shae Zao 2.8 MI 
ey + parathion 

-- continued 
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Table 11. Summary of tank-mixes used on fall potatoes in the United States, 

1979 a/ -- continued 

: Treated : *  LOLaL : 

acres : Acre- syquantity tire .lames *S Stace 
Tank-mixes : b/ : treatments : lbs. a.i. : applied : using 

leateataaiasteeieteiaaeateieeaten 1,000 -------------- No. 

Copper Zieh 4.5 36/7 Paria MI 

+ maneb/mancozeb Gel 

Demeton Orgs Zaate 9.0 P24 ME 

+ maneb/mancozeb 29.6 

Demeton 4.4 8.8 2a) Zu ME 

+ metiram 12.0 

Dimethoate 2.4 7.2 2.1 3.0 MN 
+ fentin hydroxide : 1.3 

Dimethoate | Zod oJ Lod, MI, MN 

+ maneb/mancozeb ASL 

Dinoseb Piso 14.4 38.6 Des ME, NY, PA 
+ maneb/mancozeb , 20.2 

Endosulfan B50 8.3 4.6 Dies ME, MI, MN, 

+ maneb/mancozeb Tot) NY 

Endosulfan ime oa A i Loos MI 

+ parathion 1.1 

EPTC aoe Ze Sau Te OR 

+ trifluralin 134 

Fentin hydroxide 3.8 11.4 1.4 560 ND 
+ phos phamidon 5.0 

Maneb/mancozeb 17.0 29.8 40.6 1.8 ME, MI, NY, 
+ methamidophos oad. PA, WA, WI 

Maneb/mancozeb 1a ee Gen a5 WA 
+ methamidophos 3.0 

+ sulfur 19.0 

Maneb/mancozeb i Las 120 10) ND 
+ metiram is 

Maneb/mancozeb Sel ak 8.0 1.0 PA 

+ maleic hydrazide 11.0 

—-- continued 
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Table 11. Summary of tank-mixes used on fall potatoes in the United States, 

1979 a/ -- continued 

: Treated : local : 

acres : Acre- wguantity, =.) limes < state 
Tank-mixes : b/ : treatments : lbs. a.i. : applied : using 

Se es aw ea 1,000 -------------- No. 

Maneb/mancozeb 4.0 Tat 9.5 1.8 ME, NY 
+ parathion 

Maneb/mancozeb aa 565 8.8 ee PA 
+ permethrin ° 8 

Maneb/mancozeb Te tes 6.0 Des NY, PA 
+ phosmet 20 

Maneb/mancozeb 1.9 ae9 4.8 Dat MN 
+ phosphamidon Leo 

Metallic copper 8.4 8.4 11.4 Are) Co 

+ zinc sulfate 11.4 

Methamidophos sed : 6.7 4.2 2.0 MI, WA 

+ metiram 8.5 

Methamidophos Lae 2.4 2.4 oU WA 

+ metiram 3.8 

+ sulfur 6.6 

Methyl parathion 8.2 10.8 4.8 ‘Ge OR 

+ parathion 9.6 

Metiram 2.4 2.4 ees 1.0 WA 

+ sulfur yan) 

Other - 143.9 348.8 = 

Total - 403.3 909.6 = 

peepee 

a/ "1979 Fall Potato Pesticide Survey,” USDA, ESCS, Natural Resource Economics 

~ Division. 
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Appendix Table 1. Coefficients of variation for acres of potatoes treated 
with pesticides in the United States, 1979 a/ 

Ser c Ceseet = teeevestorn ere North Central .;-Northeast 2 United States. 

Fe eae ee SAT eT at ean nana a i iene 

Herbicides 

Alachlor a9 1 ~ 15 

Chlorobromuron = 50 42 a. 

Dalapon - 30 21 20 

Diphenamid 37 b/ - 34 

EPTC LOs 11 a 7 
Linuron - it = 9 a 

Metribuzin 4 iy 7 3 

Trifluralin 10 ~ - 10 

Fungicides 

Anilazine 4l = - 4l 

Captafol 13 24 15 9 

Chlorothalonil 13 i ih 8 

Copper b/ 11 39 11 

Fentin hydroxide 20 9 b/ 8 

Maneb/mancozeb 8 5 5, 3 

Metiram 30 - ee 19 13 

Sulfur 10 - = 10 

! Insecticides 

| Aldicarb 5 7 6 3 

Azinphosmethyl 23 8 19 7 

Carbaryl = 10 Ay, 8 

Carbofuran - 24 8 8 

Demeton - - 15 (ea) 

Dimethoate os 20 ~_ 20 

Disulfoton 7 13 10 5 

Endosulfan 1 14 9 7 

Fenvalerate - = BS 1 

Fonofos 7 - - 7 

Malathion 24 “< Be 24 

Methamidophos 4, 7 11 4 

Methomy1 b/ 22 b/ 21 

Monocrotophos b/ 17 - 16 

Parathion 35 14 13 9 

Permethrin ~ = 16 16 

Phorate 9 8 27 6 

| Phosphamidon b/ 17 3 18 
| | 

) Nematicides 

| C/EDB c/ 51 - - 51 

c/D d/_ 22 - ~ 22 

D/D e/ 22 - - 22 

Ditie v7 - - 17 

-- continued 
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Appendix Table 1. Coefficients of variation for acres of potatoes treated 

a/ 

with pesticides in the United States, 19:79 "a7 
—- continued 

Pesticides : Western : North Central : Northeast : United States 

-------------- Percent -<--<-------------------- 

Vine killers 

Ametryn = - 25 nS 
Dinoseb 7 3 3 3 

Endothall ~ b/ 24 ae 

Paraquat b/ b/ 18 18 

Growth regulators 

Maleic hydrazide 18 tS 24 9 

"1979 Fall Potato Pesticide Survey,” USDA, ESCS, Natural Resource Economics 
Division. The coefficient of variation is the standard error of the 
estimate divided by acres treated times 100. The coefficient indicates 

the relative variation of the estimate. The higher the coefficient, the 

less reliable the estimate. 
Use of this material at the regional level was insignificant. 
Chloropicrin + ethylene dibromide. 
Chloropicrin + dichloropropene. 

Dichloropropene - dichloropropane. 

Dichloropropene. 

Includes materials not reported at regional level due to a limited number of 
observations. 

Data not reported because of a limited number of observations. 



=—31= 

Appendix Table 2. Coefficients of variation for acres of potatoes treated 

with tank-mixes in the United States, 1979 a/ 

Tank-mixes : Western : North Central : Northeast : United States 

ne cea ane sins se I cee aoe eer 

Alachlor 

+ linuron - 23 b/ 2: 

Alachlor 

+ metribuzin - 42 b/ 39 

Azinphosmethyl : 
+ captafol b/ 70 ~ 58 

Azinphosmethyl 
+ maneb/mancozeb - 33 29 oe 

Captafol 
+ endosulfan - 70 b/ 59 

Captafol 
+ methamidophos DF = - 57 

Captafol 
+ methamidophos 

+ sulfur 70 - - 70 

Captafol 

+ sulfur 50 - - 50 

Carbaryl 

+ dimethoate - 57 - 57 

Carbaryl 

+ maneb/mancozeb ~ 30 39 25 

Chlorothalonil 

+ demeton = = eb Tek 

Chlorothalonil 

+ dinoseb ~ ~ 53 53 

Chlorothalonil 

+ methamidophos - 41 = 41 

Chlorothalonil 

+ parathion ~ 49 b/ 47 

-— continued 
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Appendix Table 2. Coefficients of variation for acres of potatoes treated 

with tank-mixes in the United States, 1979 a/ 
-- continued 

Tank-mixes : Western : North Central : Northeast : United States 

ania sole mise Sain nen en a ee ee Percen (a eee 

Copper 

+ maneb/mancozeb - 38 ~ 38 

Demeton 

+ maneb/mancozeb - ~ 18 18 

Demeton 

+ metiram - - Bh 37 

Dimethoate 

+ fentin hydroxide - 44 - 44 

Dimethoate 

+ maneb/mancozeb ~ 59 b/ 51 

Dinoseb ‘ 

+ maneb/mancozeb ~ b/ ot 21 

Endosulfan 

+ maneb/mancozeb b/ 59 46 36 

Endosulfan 

+ parathion b/ 40 - 45 

EPTC 

+ trifluralin 38 - - 38 

Fentin hydroxide 

+ phos phamadon - 40 - 40 

Maneb/mancozeb 

+ methamidophos Ji 30 25 Ly, 

Maneb/mancozeb 
+ methamidophos 

+ sulfur Ey, = - oi 

Maneb/mancozeb 

+ metiram - TA - aL 

Maneb/mancozeb 

+ maleic hydrazide ~ b/ 34 32 

-- continued 



Appendix Table 2, 

se 

Tank-mixes 

Maneb/mancozeb 
+ parathion 

Maneb/mancozeb 
+ permethrin 

Maneb/mancozeb 
+ phosmet 

Maneb/mancozeb 
+ phosphamadon 

Metallic copper 

+ zinc sulfate 

Methamidophos 

+ metiram 

Methamidophos 
+ metiram 

+ sulfur 

Methyl parathion 
+ parathion 

Metiram 

+ sulfur 

a/ “1979 Fall Potato Pesticide Survey,” USDA, ESCS, Natural Resource Economics 
~ Division. The coefficient of variation is the standard error of the 

estimate divided by acres treated times 100. 
the relative variation of the estimate. 
less reliable the estimate. 

b/ Use of this material at the regional level was insignificant. 

Western 

ee SO Oe 

a2 

70 

70 

23 

50 

=-33- 

b/ 36 

- 29 

= 42 

49 : - 

3/ = 

b/ b/ 

Coefficients of variation for acres of potatoes treated 
with tank-mixes in the United States, 1979 a/ 
-- continued = 

: North Central : Northeast : United States 

5S 

29 

42 

49 

SP 

35 

70 

at 

50 

The coefficient indicates 
The higher the coefficient, the 
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