University of Connecticut

LIBRARY OpenCommons@UConn

College of Agriculture, Health and Natural

Storrs Agricultural Experiment Station
Resources

9-1992

Pesticide Use on Sweet Corn Grown in
Connecticut: 1990

James L. Turner II
University of Connecticut - Storrs

Candace L. Bartholomew
University of Connecticut - Storrs

Follow this and additional works at: https://opencommons.uconn.edu/saes

b Part of the Agronomy and Crop Sciences Commons, Horticulture Commons, and the Plant
Pathology Commons

Recommended Citation

Turner, James L. IT and Bartholomew, Candace L., "Pesticide Use on Sweet Corn Grown in Connecticut: 1990" (1992). Storrs
Agricultural Experiment Station. 39.
https://opencommons.uconn.edu/saes/39


http://lib.uconn.edu/?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://lib.uconn.edu/?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/saes?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/canr?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/canr?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/saes?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/103?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/105?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/107?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/107?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/saes/39?utm_source=opencommons.uconn.edu%2Fsaes%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages

93-27
September 1992

Pesticide Use on

-1 Sweet Corn Grown:
m Connectlcut 1990

.-"_-_'-:‘;"',‘Jamcsl ’I?umm H : T sty
E Caﬂdace L Bal‘thulumew P

-~ [ Cooperafive. ExtenmnnSystem SEEELLEE
sEiaaf Stor:&&g:fculmral Experiment Stanon e
| College of Agriculture andNatural 'Rcsmu'ca& _': 3%
1'_'—Umversity 0 Cnnneencut : o




UNIVERSITY OF CONNECTICUT

COOPERATIVE EXTENSION SYSTEM

Mlming Vou Mt Kmsusdive e Waed

oyn o Sy W
ML Ko, Dimsctor, Cooperstive Exansion e of
Cooparatha Syatam



Acknowledgment

This publication was prepared by the
Cooperative Extension System of the Uni-
versity of Connecticut College of Agricul-
ture and Natural Resources. Presented
are the results of a survey that was
funded by a grant from the United States
Department of Agriculture, Extension
Service Special Project funds for the
National Agricultural Pesticide Impact
Assessment Program.

Special thanks goes to T. Jude Boucher of
the the University of Connecticut Coop-
erative Extension System for his critical
review of the questionnaire during its
development. The questionnaire was desk-
top published by Ethel Murdoch of the
Agricultural Publications Department
and the tables were typed by Sandra
Cooper of the West Hartford Cooperative
Extension System Office.

Special thanks to the sweet corn growers
and pesticide dealers of Connecticut who
devoted time and effort to make this sur-
VeY a SUCCess.






Contents

Pesticide Use on
Sweet Corn Grown in
Connecticut: 1990

James J. Turner, I1
Research Assistant, I1

Candace L. Bartholomew
Cooperative Extension Educator

Pesticide Coordinator
IOOSAUHBOIN. 1o i s Ry e R SR R e iv
Matarinls mnd MethodE . . » cvvo e siviiiadevverind sbieneayae |
Results and Discussion . . .ccovivevisnnsnsnsnsssassssssnnsss 3

RAgulas spray DIOGIRI . o divana s vvenian v v sietis va ke 3

Altlernativecontrolmethods . . ... ....civiiiicnnnnaniennas 5

Plists 2nd DOOLIEIE - 55 va s vnavnn s reana s ence 6
U . v Sl ln Rt sk e M w4 7
RETOTEROES CITIRE . i o e M e B R T D M 9
Table 1.a. Herbicides: Formulation usage andcost .. ............ 10
Table 1.b. Insecticides: Formulation useageandcost ............ 12
Table 2.a. Herbicides: Active ingredient used, acres treated,

rates of applications and total applied .. ..........ccc0iiinn 14
Table 2.b. Insecticides: Active ingredient used, acres treated,

timing, number and rates of application, and total applied. . .... 16
Table 3.a. Alternate herbicides and/or methods expected effect

onquality, yieldandicost . . ....cciircrrrrrrrrrrrrsrssrens 18
Table 3.b. Alternate insecticides and/or methods expected

effect on quality, yieldandcost . .......oovviiinnniiiinnn.. 20
Table 4. Pesticides used 1o control insect pests and acres treated . . . 23
APDONAIK: i vs sia i v e dinsvsaiiicai Bids E TR S RS 28



Introduction

Establishing a database of pesticide use by crop is necessary to
respond to numerous issues including groundwater quality, protection
of endangered species and pesticide residues on food. State level pesti-
cide use data are needed to respond to benefits assessments of pesti-
cides in the EPA special review process.

The objective of this project was to collect information on the
types and amounts of pesticides used to control sweet corn pests in
Connecticut during 1990. Grower’s opinions on quality, yield and
cost of alternative pest control measures were also collected for com-

parative purposes.
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Materials and Methods

A written survey was determined to be the most cost effective and
least time consuming method of data collection. Several state organi-
zations and individuals were contacted for ideas on data collection
and survey design. The most useful information on collecting alterna-
tive pest control methods was found in Tom Feurer’s sweet comn sur-
vey, designed for the Delaware Agricultural Statistics Service (Feurer,
1990). For pesticide application information, the survey designed by
Steve Wood for the New England Fruit Growers' Association, Com-
mittee on the Environment was useful (Wood, 1989). Jude Boucher,
Cooperative Extension Educator/Vegetable IPM Program Coordina-
tor at the University of Connecticut, was helpful in designing the final
survey. See Appendix A.

According to the New England Crop Summary 1990 (USDA,
1991) there were 4,600 acres of sweet corn planted in Connecticut
in 1990. Names and addresses of 203 growers were obtained from
the Connecticut Agricultural Marketing Directory (Connecticut
Department of Agriculture, 1990), the 1986 to 1990 soil test reports
for sweet corn from the Soil Testing Laboratory at the University of
Connecticut, the 1990 soil test reports for sweet corn from the Soil
Testing Laboratory at the Connecticut Agricultural Experiment Sta-
tion and from a Connecticut Cooperative Extension System Educa-
tor’s client list.

The survey was designed to collect the following information:

A. Acres planted and average yield

B. Chemicals used for control of each pest

1. Number of treatments and rates
2. Cost of chemicals per acre

3. Method of applications

4. Time of applications

C. Alternative control methods

D. Potential yield changes from alternatives.

The survey form was divided into the following three sections:

Section A: General Instructions. Growers were asked to report
each application of every pesticide, the actual area treated and the
amount of formulation applied including unit of measurement. They
were instructed to fill out the form as completely as possible even if
there were questions they could not answer.

Section B: 1990 Regular Spray Program Information. The first
part of this section requested information about the total number of
acres planted, sprayed and harvested. Figures were requested for how
many dozen ears were produced per acre for wholesale and retail and
the average price range per dozen ears wholesale and retail, In the sec-
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ond part, a table format was used to collect pesticide application data.
Information requested included acres treated, trade name and formula-
tion, application rate per acre, crop stage, application technique and
pests targeted.

Section C: Alternative Program Information. A table format
was used to collect information and opinions on allernative pesticides
and/or methods of pest control which could be used in lieu of the pes-
ticides reported in Section B. To indicate what effect on quality, yield
and cost an alternative pesticide and/or method of pest control would
have compared to the pesticide, growers checked "no change”,
"increase", "decrease”, or "don’t know". If there was an increase or
decrease, they were asked "how much?"

To encourage growers to return the survey and ensure collection
of data for 70% of the acreage of sweet comn harvested, several steps
were taken. First, an explanation of the purpose of the survey and the
need for participation was included in a cover letter. Second, language
familiar to sweet corn growers was used so that survey questions were
easily understood. Third, the form was kept short. The survey took
less than an hour to complete. This was accomplished by condensing
the data regarding sweet com pests to how many acres of sweet corn
were treated for each pest and which chemicals were used to treat for
that pest.

Two newsletter articles explaining the survey and the need for
grower participation were printed in the Grower: Vegetable and Small
Fruit Newsletter (Tumer, 1991) and the Connecticut Market Bulletin
(Connecticut Department of Agriculture, 1991).

On April 5, 1991, the surveys were mailed with a cover letter. Fol-
low-up postcards were sent one week later reminding growers that
their input was needed. Growers with the greatest amount of acreage
were contacted by phone to assure their cooperation with the pro-
gram. Handwritten post cards were mailed five weeks after the survey
to all growers who had not returned the survey. Post cards were used
based on the assumption that growers would be more likely to take
the time to read a short post card versus a letter; and they were hand-
wrilten in order to personalize them and to keep them from looking
like "junk mail".

Once the growing season started, efforts to collect data were sus-
pended until the fall. On October 21, 1991, phone calls were made
and duplicate surveys were sent to any grower who was known to
have 50 acres or more and had not sent back the survey. Follow-up
phone calls were made four weeks later.

Several growers returned surveys indicating they did not use pesti-
cides. These growers were contacted by phone and asked how they
managed weeds and insects.



Results and Discussion

Regular Spray Program

One hundred and two surveys (50.2%) were retumed out of two hun-
dred and three mailed. Sixty-eight of the retumned surveys contained
data representing 2,650.3 acres (57.6%) of the 4,600 acres of sweet
corn planted. The remaining thirty-four surveys were retumed stating
no sweet corn was grown, they were out of business, or had moved
and left no forwarding address. One hundred and one growers
(49.8%) did not respond.

Based on general information regarding 2,650.3 acres of sweet
comn planted, 2,616.5 acres (98.7%) were treated with pesticides. The
remaining 33.8 acres (1.3%) were not treated. Of these untreated
acres, 26.8 acres were planted by seven growers. The other 7 acres
were planted by two growers who treated the majority of their acreage
with pesticides.

Thirty-eight of the 68 surveys retumned, representing 1,955.5 acres,
had usable information about yield. The average number of dozen
ears produced per acre for each farm where pesticides were used was
720.5 dozen ears/acre. The median yield was 750 dozen ears/acre
with a range of 220 to 1,300 dozen ears/acre. Of this, 20.1% was sold
retail and 79.9% wholesale.

Fifty-two of the 68 surveys returned, representing 2,033 acres, had
usable information about the average price per dozen ears for each
farm where pesticides were used. Though the price "range” per dozen
ears was requested, growers provided the average price per dozen ears
for the season, Average gross income/dozen ears for each farm was
$2.91 retail and $1.46 wholesale. Median retail cost was $3.00 with a
range of $1.40 to $4.00. Median wholesale cost was $1.45 with a
range of $.90 to $2.30. Average gross income/harvested acre where
pesticides were used was $1,813.49 retail and $1,047.66 wholesale.

On the seven farms where pesticides were not used, the average
gross income per dozen ears for each farm was $2.96 retail. The
median was $3.00 retail with a range of $1.50 to $4.00. All corn was
sold retail. Of the growers who did not use chemicals, only one pro-
vided sufficient data to calculate a yield of 350 dozen ears/acre and an
average gross income/harvested acre of §1,050.00.

Yield comparisons between sweet corn treated and not treated with
pesticides cannot be made due to the small sample size of acres not
treated with pesticides. The median retail price for both was $3.00 per
dozen ears and the price ranges were similar.

Of the 2,616.5 acres sprayed, 2,589.5 acres had complete and
usable pesticide information. Therefore, information about chemical
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use in this report is based on data collected for 2,589.5 acres or 56.2%
of the 4,600 acres of sweet corn planted in Connecticut in 1990.

Tables 1.a. and 1.b. present information on the rate of pesticide
applied by formulation per acre and per year, and the formulation cost
per acre for both a single application and for the year. Growers spent
$135,546.44 on pesticides to treat 2,589.5 acres. Herbicides cost
$48,684.31 (35.9%) and insecticides cost $86,862.13 (64.1%).

In Table 1.a. and 1.b. the rate/acrefyear was calculated as: (total
amount of formulation reported used for the year) + (acres treated).
The amount of formulation in this equation is obtained by adding
(acres treated with a given formulation) x (application rate/acre) x
(number of treatments), The other half of the equation (i.e., acres
treated) is obtained by adding together all of the acres growers treated
one time with a given formulation.

In Table 1.b. the rate/acre/application was calculated as: (total
amount of formulation reported used for the year) + (total acres
treated). The only difference between this equation and the equation
for determining the rate/acre/year is total acres treated. Total acres
treated is calculated by adding (number of acres a grower treated one
time with a given formulation) x (number of treatments).

Formulation costs for each material were obtained in October 1991
from three agricultural chemical retailers in Connecticut. Prices for
1991 were used because 1990 prices were not available for most of
the materials. Price for Asana 1.9EC is from 1989 because this was
the last year the product was marketed in the state. No price was
reported for Parathion 4EC, because no price was available and it is
no longer marketed in Connecticut.

Table 2.a. presents the number of acres treated with each herbicide,
the rates of active ingredients used per application and per year, and
the total pounds of active ingredient per year for each herbicide.
Sweet corn growers surveyed used 11,947.9 Ibs. of pesticide active
ingredient (a.i.) to treat 2,589.5 acres. Of the 11,947.9 lbs. a.i. used,
herbicides accounted for 8,038.1 Ibs. a.i. (67.3%). All herbicide treat-
ments were made at the time of planting, except for bentazon, di-
camba and glyphosate which were applied at whorl. Only one
application of any given herbicide was made per acre during the year.

Table 2.b. presents the number of acres treated with each insecti-
cide, the crop stage during which each insecticide was applied, the
number of applications of each insecticide, the rates of active ingredi-
ents used per application and per year and the total pounds of active
ingredient per year for each insecticide used. Of the 11,947.9 Ibs. a.i.
used to treat 2,589.5 acres, insecticides accounted for 3,909.8 Ibs. a.i.
(32.7%). Insecticide treatments were made during all stages of com



growth. One to twelve applications of any given insecticide was made
per acre during the year.

In Table 2.a. and 2.b. the "rate (Ib. a.i/A) per application (aver-
age)" and "rate (Ib. a.i/A) per year (average)" were calculated by con-
verting the amount of formulation for rate/acre/application and
rate/acre/year from Table 1.a. and 1.b. into pounds of pesticide active
ingredient.

Nearly all acreage treated with pesticides (2,589.5 acres) was
treated with a herbicide (2,526.5 acres or 97.6%). The three major her-
bicides used were atrazine, atrazine/alachlor and atrazine/metolachlor.
These were used on 2,098.5 acres (83.1%) of the 2,526.5 acres treated
with herbicides, comprised 5,318.7 Ibs. a.i. (66.2%) of the 8,038.1 Ibs.
a.i. of herbicide, and accounted for $27,964.06 (57.4%) of the
$48,684.31 spent on herbicides. Atrazine alone accounted for 2,873.6
Ibs. a.i. (35.8%) of the 8,038.1 Ibs. a.i. of herbicide applied.

Insecticides were used on 2,344.5 acres (90.5%) of the 2,589.5
acres treated with a pesticide. The three major insecticides used were
methomyl, methyl parathion and permethrin. These were used on
2,211.5 acres (94.3%) of the 2,344.5 acres treated with insecticides,
comprised 3,153.7 Ibs. a.i. (80.7%) of the 3,909.8 Ibs. a.i. of insecti-
cides used and accounted for $79,624.02 (91.7%) of the $86,862.13
spent on insecticides.

When applying pesticides, the most common method of application
for herbicides was a boom sprayer on 93.7% of the acres. The remain-
ing acreage was treated by one grower with an undetermined method.
For insecticides, a boom sprayer was used on 51.7% of the acres, a
mist sprayer 37.1% and a handgun 3.3%. The balance of methods for
applying insecticides was undetermined.

Alternative Control Measures

Tables 3.a. and 3.b. show the individual opinions of growers about
how the use of alternative pesticides and methods would change the
quality, yield and cost of producing the crop. Twenty-four alternatives
were listed for eight different herbicides in Table 3.a. Of the twenty-
four alternatives, four (16.7%) of them were other herbicides. The
other twenty (83.3%) recommended cultivation, Seven growers stated
that there were no alternatives for the herbicides they listed in Section
B of the survey.

Of the twenty growers who recommended cultivation as an alterna-
tive to herbicides, 80% felt there would be a decrease in the quality of
the crop, 85% felt there would be a decrease in the yield and 75% felt
there would be an increase in the cost. The remaining growers’ opin-
ions varied.



Eighteen alternatives were listed for nine different insecticides or
insecticide combinations in Table 3.b. Of the eighteen alternatives,
eleven (61.1%) were other insecticides. Seven (38.9%) were nontradi-
tional chemicals or methods (ex., Bacillus thuringiensis, Tricho-
gramma, and moth traps). Fifteen growers stated there were no
alternatives for the insecticides listed in Section B of the survey.

Opinions varied as to how the use of other insecticides would
affect the quality, yield and cost of producing the crop. Of the seven
growers who recommended nontraditional alternatives, four of them
did not know what effect the alternative would have on quality, yield
or cost,

Eleven of the sixty-eight surveys returned stated they did not use
pesticides on 59.8 acres. These eleven growers were contacted to find
out how they managed weeds and insects in sweet corn. Four of the
eleven did use herbicides to control weeds on 33.8 acres. The other
seven growers representing 26.8 acres used no synthetic or natural
pesticides. These seven growers controlled weeds by using a cultiva-
tor an average of three times between the rows and a hoe one time
within the rows.

Most of the growers who did not use insecticides, cut the insect
damage off the ears of com, gave their customers a baker’s dozen,
and/or educated customers about the benefits of not using insecti-
cides. To minimize insect damage, two growers grew mostly early
season corn and a third grower rotated his crop with pumpkins every
other year.

Pests and Problems

As stated in the results and discussion section of this report, 2,344.5
acres (90.5%) of the 2,589.5 acres sprayed were treated with some
type of insecticide. Forty-four surveys contained usable information
on the number of acres treated for and the Ibs. of a.iJ/year used for
each sweet com insect. This information represents 2,118.5 acres. The
three insects affecting the greatest number of acreage were com borer,
corn earworm and fall armyworm. Com borers were treated with
2,982.3 Ibs. a.i. of insecticide on 1,782.5 acres (84.1%). Com ear-
worms were treated with 2,309.6 Ibs. a.i. of insecticide on 1,614 acres
(76.2%). Fall a)myworms were treated with 1,585 Ibs. a.i. of insecti-
cide on 1,169.5 acres (55.2%). It should be noted that all three insects
were frequently treated with the same pesticide at the same time.
Therefore, there is duplication between the amounts of active ingredi-
ents used for each insect. See Table 4.

The number of times each individual pest was treated for cannot be
determined from data collected. Any given insecticide application
could target more than one pest. Additionally, the pests targeted var-
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ied with the growth stage of the com, and the growth stage of the com
varied from field to field depending on variety grown.

Weeds, which consisted of broadleaf and grass types were treated
for on 2,526.5 acres (97.6%) of the 2,589.5 acres totaling 8,038.1 Ibs.
a.i, of herbicide used.

Summary

Growers are dependent on chemicals to grow sweet corn. Records
showed 11,947.9 lbs. a.i. were used on 2,589.5 acres in 1990, This
represents an average of 4.6 Ibs. a.i. of pesticides per acre at a cost of
$52.34/acre (3.2% of the average gross income/harvested acre for
each farm that used pesticides). Only 33.8 acres (1.3%) of the 2,650.3
acres were not treated with pesticides.

In addition to the above numbers, growers' comments revealed
their dependency on pesticides. As one grower stated, "Connecticut
consumers are not ready for organic food because a) consumers com-
plain if corn is not perfect and b) stores buying wholesale will reject
your load if more than 5% of your corn has insect damage." Another
grower stated, "Without pesticides, we would probably go out of the
corn business. Some of the plantings would be a complete failure,
Total loss for all the plantings would probably be 75%."

Each grower who used insecticides applied an average of 3.7 appli-
cations of insecticides to their fields. The median was 3.2 applications
per acre with a range of 1 to 12 applications. Each grower who used
herbicides applied an average of 1.1 applications of herbicide to their
fields. The median for herbicide was 1 application per acre with a
range of 1 to 1.7 applications.

It should be noted that retail costs are comparable for sweet comn
treated and not treated with pesticides. The median retail cost for both
is $3.00 per dozen ears. However, the high rejection rate by wholesale
buyers of loads with 5% or more insect damage limits the wholesale
markel to growers who produce sweet corn with no blemishes.

New England Agricultural Statistics Service is the only published
source with number of acres of sweet corn planted in Connecticut.
Their basis for determining that 4,600 acres was planted in 1990 is the
1987 Agriculture Census (USDC, 1989). Jude Boucher, Cooperative
Extension Educator/ Vegetable Crops IPM Program Coordinator at
the University of Connecticut, estimates there were approximately
7,000 acres planted in sweet corn in Connecticut. One reason for the
discrepancy in acreage planted to sweet corn is that there is no com-
plete list of sweet corn growers. The mailing list for this project was
compiled from four different sources. Of the 102 surveys returned, 34
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surveys (16.8% of the 203 mailed) stated no sweet corn was grown,
they were out of business or had moved and left no forwarding
address. A second reason is that growers do increase and decrease
the number of acres they plant year to year. The decision whether or
not to plant sweet com is apparently driven by a projected market
value of the crop.

Using a written survey as the means of collecting information was
received well by the growers. Only four surveys were completed over
the phone.
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