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ABSTRACT 

Insect control practices on North Carolina cotton farms in 1976 

were investigated as a basis for estimating the costs and returns to 

a federally sponsored boll weevil eradication program. The mean 

number of insecticide applications was 10.9, but most were not 

directed at boll weevils as a primary target. Comparisons on 

insecticide use, use of field scouting and other practices are 

compared for two areas of the state, two farm sizes, counties, 

and those farmers in and not in spray cooperatives. More years of 

data are needed for a more complete estimate of the advantages of 

eradication. 
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SUMMARY 

A survey of a random sample of 193 farmers growing cotton was 

conducted during February and March 1977. Tilis included 133 farmers 

from the six counties near the proposed boll weevil eradication trial 

area and 60 farmers in the southern part of North Carolina. Tile 

survey was conducted by personal interviews by enumerators supervised 

by the Research Triangle Institute. 

The general purpose of the survey was to obtain base data on 

how growers are controlling cotton insects. It provides input into 

evaluation of several alternative cotton pest control strategies: 

(a) continue present efforts, (b) increase pest management, or 

(c) area-wide eradication of the boll weevil. This report summarizes 

information collected for crop year 1976 for determining the 

economic viability of boll weevil eradication in North Carolina. 

More years of data and information from other regions are needed to 

determine preferred pest control investments over wide areas. 

In general, the farms in the North Carolina-Virginia (the north) 

target area are smaller, more diversified than those in the two check 

area counties (the south). Tile farmers in the south are slightly 

younger and have had more formal schooling. Farms in the south are 

considerably larger, growing about five times as much cotton per 

farm (476 acres compared to 89 acres). 

Farmers in the north have formed cooperative spray groups to 

gain economies of scale in purchase of insecticides, use of insect 

field scouts and application of insecticides. Such spray groups have 

more diapause treatments for boll weevils than for farmers not 

belonging to a spray group. TI1ose farmers in spray groups scout 

fewer hours per acre than do non-spray group farmers. Farmers in 

spray groups tend to be more highly educated and obtain higher cotton 

yields than do non-spray group farmers. 
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A number of questions were asked about field scouting and 

sources of information for timing of the first insecticide application 

of the season. This is critical since about three-fourths of the 

growers indicated that, once spraying was started, they applied on 

a routine schedule. For farmers in the north, spray groups were the 

most frequent source of information followed by observation of pests 

in the field by the grower himself. Farmers in the south most often 

received spray information from their own field observations or their 

hired field scouts. Few insecticide schedules were based on chemical 

field men or cotmty agent advice. 

An attempt was made to determine the share of insecticide 

applications. Tables 6, 7, 8, and 9 give figures by subsamples of 

the growers for numbers of insecticide applications, costs, and days 

of protection. This is further divided for pest groupings of 

(a) all insects, (b) for weevils alone, and (c) for weevils when 

weevils were the primary pest for a particular insecticide 

application. 

The mean number of insecticide applications for 1976 was 10.93. 

Insecticide applications for the previous two seasons showed little 

change from this level. Most of the insecticides are not used for 

weevils. For farmers in the north, the percentage for weevils was 

25.3 percent and 19.4 percent in the south. Northern farmers not in 

spray groups made more treatments against the weevil--about 40 percent 

of their treatments were so directed. Since weevil insecticides are 

less expensive than those for boll worms, the sample mean cost of 

insecticides directed against the boll weevil was only 15.73 percent. 

A number of other comparisons and tests of differences of means 

are possible. Subsamples of farms for which data are tabulated 

are by counties, large farms (greater than 100 acres of cotton), 

member of spray group or not, and by north or south. Also a complete 

questionnaire with the mean level of response by the entire sample 

for all questions is given ir the Appendix. Data on fertilizer use, 

equipment ownership, land rental, and hired labor are available from 

this survey. 
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Cotton insect control in North Carolina relies heavily on 

multiple insecticide applications. Boll weevils accounted for a 

small part of insecticide costs in 1976. Increases in diapause 

efforts to control the weevil and unfavorable weather for the weevil 

may have accounted for the low weevil populations in recent years. 

Little can be said about the effect of early weevil treatments on 

boll worm problems other than the maturity delaying effects 

mentioned in the report. 
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ECONOMIC ANALYSIS OF COTTON 
INSECT CONTROL IN 

NORTH CAROLINA 

INTRODUCTION 

For the past 60 years, the boll weevil has been one of the major 

insect pests of cotton in the United States. Most of the cotton 

growing regions of the country are afflicted with this pest. Over 

the entire country, the estimated average yearly loss is 

approximately $200 million from yield loss caused by the boll weevil 

with an additional $75 million spent on control. 1 In 1971, 73.3 

million pounds of active ingredients of insecticides were used on 

cotton. This amounted to 47 percent of all insecticides used on 

farms in the United States.
2 

Because cotton uses such a large 

amount of insecticides and because the boll weevil is one of the 

main insect pests of cotton,grower groups and the U.S. Department of 

Agriculture have suggested that an attempt be made to eradicate the 

boll weevil from the United States. 

1From "The All Out War Aginst the Boll Weevil" by John G. Thomas, 
prepared for 1974 Cotton International, October 1973. 

2From Farmers' Use of Pesticides in 1971, Agricultural Economic 
Report No. 252, Economic Research Service, United States Department 
of Agriculture, July 1974. 
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The survey discussed in this report was conducted to obtain 

background information on the economic aspects of the proposed 

eradication of the cotton boll weevil. A trial eradication is 

planned for several North Carolina counties during the 1978-1980 

period. Elimination of the boll weevil will lead to changes in 

production practices of cotton growers and have direct and indirect 

effects on pesticide usage, acreage of cotton and other crops and 

the production and price of cotton. At the present time cotton 

usually receives substantial amounts of pesticides for the control 

of the boll weevil and other pests. In North Carolina the average 

cotton field receives approximately ten applications of insecticides 

yearly at a cost of between $30 and $40. 3 

These insecticides have several effects other than destroying 

the pests at which they are aimed. Once insecticides have been 

applied to a field, the predators and parasites of the destructive 

pests are usually reduced to such a low level that they are not able 

to control infestations that they might have formerly been able to 

control. This means that once applications are begun, they are 

usually continued on a regular basis throughout the remainder of 

the growing season. The insecticides may also have undersirable 

effects directly on the cotton plant. Tests in North Carolina in 

1969 and 1971 showed that early applications of methyl parathion 
4 could reduce yield as much as 30 percent. This yield loss occurs 

mainly through delaying the maturation process of the cotton plant. 

This means that for an equivalent yield the growing season becomes 

longer which means that the plant is exposed to insects for a longer 

period. In areas with early frosts, the plant may be damaged by an 

early frost which will stop growth and reduce yield. 

3see Table 8 of this report. 

4 From Effects of Organophosphate Insecticides, Especially Methyl 
Parathion, on Fruiting, Maturity and Yield of Cotton, bf J.R. Bradley, 
Jr. and F.T. Corbin. Reprinted from 1974 Beltwide Cotton Production 
Research Conference Proceedings. 
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If the boll weevil is eradicated, many farmers will be able to 

avoid early applications of insecticides. Tilis will mean that the 

maturity delaying effects of the insecticides of the cotton plant will 

not occur \llltil later in the season when insecticides are applied for 

other insects. Production costs per acre may fall because of lower 

insecticide costs, and production costs per po\llld of lint and seed 

may fall even more if yield per acre rises. Tilis may lead to an 

expansion in the acreage of cotton that is grown. 

Tile trial boll weevil eradication is being compared with two 

other alternatives. The first of these is a continuation of present 

pest control practices in cotton. The other is "optimum pest 

management." Optimum pest management (OPM) consists of careful 

monitoring of the cotton ecosystem with applications of insecticides 

only when the damage that will be prevented by control of the insects 

present is higher than the costs of an insecticide application. 

OPM may also include some special pest control information services 

and mandatory grower practices. Present pest control practices in 

cotton range from optimum pest management in some areas to regular 

applications of insecticides with little or no monitoring of the 

cotton ecosystem during the season. Overall evaluation should 

include the computation of costs and benefits of these three 

alternatives. The eradication may have high costs while it is 

taking place both in dollars and in pesticide use, but both these 

costs may be lower after the eradication than present costs. 

Comparison of eradication and non-eradication alternatives will 

involve disco\lllting net benefits of the eradication program. 

Tilis report gives information on the proposed trial 

eradication area and a comparison area in southern North Carolina. 

Most of the information is from the 1976 crop year. Tilis permits a 

comparison of the trial eradication area with another cotton 

production area, and a comparison of the trial area before and after 

eradication. Future reports will present information and evaluation 

of other time periods and a detailed economic evaluation of the 

alternative boll weevil control strategies. 
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STUDY AREA AND SURVEY DESIGN 

The sample of farmers who were interviewed for this study was 

obtained by a two-stage process. Figure 1 shows the distribution of 

cotton in North Carolina in 1974. The trial eradication will be 

centered in the northern cotton growing area around Halifax County. 

In 1974, this region grew approximately 56,000 acres of cotton. 

The other important crops in this area are peanuts, corn, soybeans 

and tobacco. The area from Scotland County to the east grew 66,000 

acres in 1974. The other major crops in this area are corn and 

soybeans with some tobacco, principally in Robeson County. The rest 

of the state had 34,000 acres of cotton with 14,000 of those acres 

in Cleveland County. The total acreage for the state in 1974 was 

145,000 acres harvested. The acreage in 1975 fell to only 53,000 

acres harvested but rose again in 1976 although not up to the 1974 

acreage. 

Since technical changes in cotton growing and insect management 

may take place during the course of the eradication trial, it was 

considered advisable to have information from an area that would not 

be close to the proposed eradication area. This is because a buffer 

zone will be established around the eradication zone to prevent 

reestablishment of the weevil. The buffer zone will receive some 

of the same treatment as the eradication zone. This check region 

should have relatively similar cotton growing characteristics. The 

area of Scotland County and to the east was chosen for this purpose. 

Within the regions, the counties to be sampled were.chosen 

randomly. The Agricultural Stabilization and Conservation Service 

(.ASCS) offices for each county were then visited and a -sample of 

cotton farmers obtained. The ASCS maintains files for each cotton 

allotment. An allotment gives the holder the right to grow a 

certain number of acres of cotton and participate in certain 

government programs. The average size of allotments is quite small, 

and many farmers both hold more than one allotment and rent or lease 

additional all~tments from other farmers. Each allotment had an 

equal chance of being drawn. When an operator's name was obtained 
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1 Ibt • 500 acres. 

Figure 1. Cotton Acreage Distribution in North Carolina a 

aFrom North Carolina Agricultural Statistics, 1975-76 Annual, North Carolina Department 
of Agriculture, Raleigh, N.C., July 1976, page 27. 



either because he owned the allotment drawn or because he operated it 

under a lease or rental agreement with the holder, he was questioned 

on all of his cotton acreage when the survey was conducted. This 

means that the survey can be looked at as representing the management 

and size operations that an allotment is likely to be operated under. 

For example, assume there were 1000 allotments in a county, with 

500 of them operated by ten farmers with 50 allotments each and 500 

of them operated by 100 farmers with five allotments each. If ten 

allotments were chosen to obtain farmers to be interviewed, it 

would be expected that five would be operated by large farmers and 

five by small farmers. A much larger fraction of the larger farmers 

would be interviewed than the soall farmers. However, the size_of 

operation that each allotment was part of would be equally 

represented. One-half of the allotments were operated by large 

operators and one-half of the questionnaires would be administered 

to operators of large numbers of allotments. 

The large proportion of the total acreage included in the 

sample (80 percent of total in sample counties) makes inferences 

to the total acreages in the six survey counties quite reliable. 

Inferences to other cotton growing areas of the state are not as 

reliable since the sampled acreage is smaller (56 percent of the 

total) and since environmental conditions are not uniformly 

distributed. 

SURVEY RESULTS 

A sample of 239 farmers was obtained by the method discussed 

earlier. When the survey was conducted, 11 of these were found to 

no longer be growing cotton and 18 had leased or rented their 

allotments to another operator already on the list. Many cases of 

this had been removed from the sample when the names were chosen at 

the county ASCS offices, but since the ASCS offices do not keep 

official records of who actually operates every allotment, not all 

duplications could be removed. Of the remaining 208 growers, eight 

refused to be interviewed and seven were not at home after at least 
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four visits by an interviewer or could not be located. This left a 

sampla of 193 farmers from whom responses were obtained; 133 of 

these were located in the northern sample area (the north). A copy 

of the questionnaire that was administered is included in the 

Appendix with the mean values for the entire sample for each question 

in the questionnaire. This report presents analysis of only some of 

the data that were obtained. 

Tables are presented below giving various characteristics and 

practices of the cotton farmers for the entire sample of 193 farmers. 

The next two lines contain information for the 133 farmers located 

in the five northern counties and the 60 farmers in the two southern 

counties. Following these are seven lines giving information for the 

individual counties. Below these, the sample is divided into farmers 

with more than 100 acres of cotton or less than 100 acres of cotton 

for the whole sample and for the north or the south. The last 

sample breakdown is for members and nonmembers of spray groups in the 

north or south. 

A sp~ay group is a group of farmers who have joined together to 

handle their cotton insecticide applications jointly. Spray groups 

serve several pest control functions. Scouting, aerial applicator 

service, insecticide purchases, bookkeeping, insect trap monitoring, 

and insecticide use decisions are performed by some, but not all of 

the spray groups. Some groups have a farmer(s) who is manager and 

decision maker. Other groups have a manager who has on-the-job 

training in entomology. These decision makers decide when and with 

what materials to treat all acreage in the spray group. Thus, 

farmer subscribers transfer pest treatment rights on their cotton 

acreage to the spray group. A contract is signed by each grower 

which indicates his payments per season and the authority for the 

cooperative to scout and apply insecticides on his acreage. A 

grower can request reasonable changes for his particular farm. 

These spray groups operate primarily in the north. S~ray groups 

are more attractive to farmers growing several crops and unspecializ

ed in cotton pest control skills. Such diversified farmers are more 

conmon in the north. In the south, there are a variety of conmercial 
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and non-coDDDercial organizations providing insect related services to 

farmers. Two of these could be classified as spray groups and are so 

treated in the following discussion. 

In the tables below, the first column describes the group for 

whom the information is presented and the second column gives the 

number of farmers in the group. Not all farmers answered all questions 

so not all the numbers in the other colW1111e are based on responses by 

the number in the second column. 

The survey results are given in the next six subdivisions. Part 

one, containing two tables, gives the general characteristics of the 

farms and farmers in the sample and in the sample area. Following 

is a discussion of field scouting. The next two parts cover spray 

initiation decisions and in-season spray intervals, respectively. 

The fifth part gives survey data on insecticide treatments in 1976. 

The last section shows data on insecticide use in previous years. 

The Scale of Cotton Farming in North Carolina 

Tables 1 and 2 give some general characteristics for the farms in 

the two regions in which the survey was conducted. It can be seen 

that those farmers who grow cotton in the south operate on a much 

larger scale than those who grow cotton in the north. The southern 

farmers own an average of four times as much land (Table 1) and grow 

five times as much cotton as those located in the north (Table 2). 

Land rental is also quite common (Table 1). Farmers in the north rent 

an average of 570 acres each, which is more than the average amount 

of land they own. There are several farmers who own no cropland at 

all, but rent all they farm. Farmers in the south rent an average 

of 695 acres. This rental land is not all cropland. It includes 

pasture and woodland. 

Farm size and land rental probably influence pest control 

practices in several ways. Farm size may affect the total value of 

pest control skills which operators may have or develop such as those 

used for pest recognition, insecticide use decisions and use of 

cultural pest controls. The opportunity cost of time spent scouting 

for insects may also differ by scale of operation. The use of 
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Table 1. Farmer Characteristics 

Acres Acres Trips Years 
Number of of of Years 

of Land Land Across Farming of 
Item Farmers Owned Rented Field8 Experience Schooling Age 

Entire sample 193 810 609 11 24 12.0 49 
Northern counties 133 435n 570n lln 24n ll.6s 49n 
Southern counties 60 1656 695 10 23 12.8 47 
Edgecombe 27 905 783 11 25 13.6 49 
Greenville 6 655 638 12 22 11.3 44 
Halifax 44 222 617 11 23 10.9 49 
Nash 10 632 288 10 31 12.8 50 
Northampton 46 290 451 10 24 10.9 50 
Robeson 29 683 705 9 24 11.9 49 
Scotland 

(>lOO)b 
31 2535 685 11 22 13.6 46 

Large farms 95 1347 784 11 24 12.4 48 

Small farms (<lOO)c 98 295 438 10 24 11.6 49 
45 684s 822s lln 25n ll.7n 48n 

Large farms (north) 88 307 441 10 24 11.6 50 Small farms (north) 50 1955 751 10 23 13.1 47 
Large farms (south) 10 190 416 10 21 11.6 48 
Small farms (south) 95 487n 589n 11 25n ll.8n 49n Group member (north) 38 303 522 11 24 11.1 50 Nonmember (north) 14 2869 588 11 23 12.8 48 
Group member (south) 46 1278 727 10 23 12.8 47 
Nonmember (south) 

aThis includes all operations performed on cotton except for the application of insecticides. 

b 
100 indicates 100 or more acres of cotton planted in 1976. > 

..... c VI < 100 indicates less than 100 acres of cotton planted in 1976. 



..... Table 2. Acres of Cotton Planted, Fraction of Acreage Harvested and Yield 
O'I 

Acres of Cotton Planted Fraction of Cotton Yield of Cotton 
(per farm operator) Harvested (pounds per acre harvested) 

Item 74 1976a 1975 1974 1976 1975 1974 

Entire sample 193 210 167 234 0.99 0.99 0.99 497 432 497 
Northern counties 133 89s 74s 103s 0.95 0.98 0.98 478s 408s 476n 's . · outhern 5ount1es 60 476 370 521 0.99 1.00 1.00 536 484 540 
Edgecombe 27 llO 78 ll4 1.00 1.00 0.96 550 444 546 
Greenvi6le 6 102 121 140 0.84 1.00 1.00 384 431 437 
Ha lit ax 44 82 79 103 0.97 0.98 0.97 465 383 442 
Nash b 10 49 31 48 0.66 0. 77 1.00 296 190 298 
'Northamgton 46 91 71 105 0.94 0.99 1.00 503 447 509 
Robeson b 29 314 232 388 0.99 1.00 1.00 539 480 536 
Scotland 31 627 499 645 0.99 1.00 1.00 534 486 543 
Large farms (> 100) 95 377 294 393 0.99 1.00 1.00 537 475 553 
Small farms (< 100) 98 47 41 77 0.90 0.97 0.98 457 388 436 
Large farms (north) 45 172s 133s 177s 0.96 1.00 1.00 530s 444s 540s 
Small farms (north) 88 47 44 65 0.90 0.97 0.98 451 389 440 
Large farms (south) 50 563 440 588 1.00 1.00 1.00 542 499 564 
Small farms (south) 10 42 22 186 0.84 1.00 1.00 505 376 406 
Group member (north) 95 94n 77n 106n 0.95 0.98 0.98 503s 434s 492n 
Nonmember (north) 38 78 68 95 0.95 0.97 o.97 416 351 438 
Group member (south) 14 688 520 608 0.99 1.00 1.00 577 503 561 
Nonmember (south) 46 4ll 324 494 0.99 1.00 1.00 525 478 534 

aThe survey was conducted mainly in February and March of 1977' and some farmers indicated that they 
still had some cotton in the field that they intended to harvest. 

bMean county yields in pounds per harvested acre 1966-1975: Edgecombe 351, Halifax 337, Nash 307, 
Northampton 375, Robeson 398, Scotland 480. 



long-range pest controls such as crop rotation may not be as 

attractive under rental as under land ownership arrangements. 

Table 1 shows age, education, and farm experience for the 

subsamples. The farmers in the south tend to be slightly younger and 

are significantly more educated than those in the north. 5 The group 

of farmers in spray may be slightly more educated, especially in the 

north. There is little variation in age or trips across the field. 

For the farmers in the sample, average cotton yields in the 

south are higher than those in the north by about 50 pounds per acre, 

although yields in Edgecombe and Northampton counties approach those 

of the southern counties (Table 2). Ten-year mean yields for the 

counties are given in footnote b of Table 2. 

Northern farmers who belong to spray groups had cotton yields in 

1975 and 1976 that were significantly higher than those who did not 

belong to a spray group. Farmers with over 100 acres of cotton in the 

north also had significantly higher yields than those in the north 

with less than 100 acres of cotton. 

Farmers are sensitive to cotton prices in their planting of 

cotton. The farmers in the survey reduced their cotton acreage in 

1975 by 29 percent from 1974, but increased it (in terms of 1974 

plantings) 18 percent in 1976 when cotton prices became more 

favorable (Table 2). 

5Wben the words significantly or statistically significant are 
used in this report, it indicates that there is less than one chance 
in twenty that the true mean for the group with the higher sample 
mean is the same (or lower) than the true mean for the group with the 
lower sample mean. Not significant means that even though the sample 
means may differ, there is more than one chance in twenty that the 
true means for the two groups could be the same. Tests of significance 
were performed on three pairs of subsamples. They were (a) northern 
and southern counties, (b) northern farmers with over 100 acres of 
cotton and northern farmers with under 100 acres of cotton, and (c) 
northern farmers who belonged to a spray group and northern farmers 
who did not belong to a spray group. If there was a significant 
difference between the means for each of these pairs, it is shown by 
an "s" placed to the right of the first of the two numbers. If an 
"n" appears, it indicates the difference was not significant. No 
letter indicates no test of significance was made. 
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Cotton acreage has been declining in North Carolina over the 

past twenty years. In 1960, the harvested acreage was 390,000 acres; 

368,000 in 1965; 160,000 in 1970; 53,000 in 1975; and 71,000 in 1976. 

The total acreage in the six North Carolina counties in the survey 

has decreased from 161,000 acres in 1960 to 50,000 acres in 1976. In 

1960 these six co\lllties grew 40 percent of the state acreage, and 

in 1976 they grew 71 percent of the state acreage. The cotton grown 

by the 187 North Carolina farmers in the survey amounted to 39,900 

acres which was 80 percent of the acreage in the six counties and 56 

percent of the acreage in the entire state. The sample farmers in 

Greenville Co\lllty, Virginia, are the only farmers growing cotton in 

that county. 

Although cotton production has been declining in North Carolina 

in recent years, the farmers who are still growing cotton apparently 

intend to continue to grow it. They own specialized cotton equipment. 

The 193 growers owned a total of 76.5 one-row cotton pickers and 

155.5 two-row cotton pickers. Several farmers said that they shared 

cotton picker ownership which caused the part numbers in the total 

ownership figures (Appendix). The harvested acreage in North Carolina 

fell by 73 percent from 1974 to 1975, but the farmers in the sample 

only reduced their acreage by 29 percent. Much of the reduction in 

the state acreage was probably due to farmers who stopped growing 

cotton totally. Some of the farmers in the sample had not planted 

in 1975 but did plant again in 1976. The proportion of planted 

acreage harvested is also shown in Table 2. It shows that the 

sample farmers have harvested 99 percent of planted cotton in the 

last three years. The comparable figure for the state as a whole is 

93.7 percent. 

Insect Inspection Practices 

Most cotton farmers in North Carolina either personally inspect 

their cotton fields for damaging infestations of insects or have 

someone else do this inspection for them. This inspection is known 

as "t1couting" and it is performed for a number of reasons. Some 

farmers use scouting to determine when to start routine insecticide 
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treatments. Others use it to determine when to change insecticide 

materials because of changes in pest species or in the stages of 

development of the insects. Some use it to determine pest 

population or damage thresholds above which they will apply 

treatments. An individual farmer may scout for any or all of the 

above reasons. 

Scouting may be carried out by (a) the farmer or his employees, 

(b) scouts hired by a spray group to which the farmer belongs, or 

(c) scouts hired by some type of commercial organization which 

contracts with the farmer to scout his cotton. Table 3 gives 

information relating to these three alternatives. The first three 

columns give the numbers of inspections of each field, the fifth 

through seventh columns give the estimated n·.unber of hours per 

acre spent scouting and the ninth column gives an estimate of the 

total cost of scouting per acre. 

Scouting varies considerably by area, by farm size, and 

whether a farmer is in a spray group. Farmers who are memt.ers of 

spray groups appear to reduce their scouting by a larger amount than 

the amount done by the spray groups when they are compared to 

farmers who are not in spray groups. Since the farmer can not 

usually directly affect the applications applied by the spray group, 

the only reason for him to scout when he belongs to a spray group is 

to ensure that the group is controlling the insects adequately on his 

fields. Farmers in the south, especially in Robeson County, seem to 

scout more than farmers in the north. 6 Smaller farmers may scout 

more because of small field sizes and lower opportunity cost of time. 

The amount of scouting done by the northern spray group varies 

widely. Some groups employ scouts for the entire swmner, others 

6The high figure for farmer and employee scouting in Robeson 
County was heavily r:fluenced by one farmer who grew 2.8 acres of 
cotton but said he pent 18 hours scouting it. This was 6.42 hours 
per acre and, when he average number of hours was calculated for the 
29 farmers in Robeson County, this farmer alone would account for .21 
hours per acre. 
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N 
0 

Table 3. Scouting Inspections per Field, Hours per Acre and Cost per Acre 

Number of Ins ctions of Each Field b I Hours S ent Ins ectin Each Acre b 
NUlllber Farmer 

Farmer I I otal Cost 
of lllld Coanercial Spray and Co11111ercial Spray f Scoutinl 

Item Farmer Employees Scouts Groups Total Employees Scouts Groups ch Acre• 

Entire sample 193 6.82 1.22 3.08 ll.12 0.23 0.06 0.13 0.42 1.64 
Northern counties 133 5.3ls 0.04s 3.95s 9.30 0.18n O.OOs 0.16s 0.35 1.39 
Southern counties 60 10.18 3.88 o.oo 14.06 0.34 0.20 o.oo 0.54 2.09 
Edgecombe 27 2.66 o.oo 7.40 10.06 0.05 o.oo 0.30 0.35 1.01 
Greenville 6 4.80 o.oo 4.17 8.97 0.17 o.oo 0.25 0.42 1. 73 
Halifax 44 6.69 o.oo 3.28 9.97 0.20 0.00 0.10 0.30 1.29 
Nash 10 4.63 o.oo 3.75 8.38 0.12 o.oo 0.15 0.27 0.98 
Northampton 46 5. 75 O.ll 2.50 8. 37 0.26 0.01 0.13 0.40 1. 77 
Robeson 29 9.92 3.ll o.oo 13.03 0.51 0.21 o.oo 0.12 2.98 
Scotland 31 10.41 4.57 o.oo 14.98 0.17 0.19 0.00 0.37 1.24 
Large farms (> 100) 95 7.91 2.35 3.19 13.46 0.13 0.12 0.13 0.38 1.33 
Small farms (< 100) 98 5.74 0.08 3.00 8.82 0.33 0.01 0.12 0.46 1.94 
Large fal"llS (north) 45 5.74n O.OOn 5.0ls 10.75 0.09n O.OOn 0.20s 0.30 l.ll 
Small farms (north) 88 5.09 0.06 3.36 8.51 0.23 o.oo 0.14 0.37 1.52 
Large fan• (south) 50 9.81 4.56 o.oo 14.37 0.17 0.23 0.00 0.40 1. 35 
Small fanas (south) 10 12.38 0.22 o.oo 12.60 1.17 0.04 0.00 1.21 5.69 
Group member (north) 95 4.lls O.OOn 5.02n 9.13 0.09n O.OOn 0.2ls 0.30 1.08 
Nonmember (north) 38 8.17 0.14 1.23 9.53 0.42 0.01 0.04 0.47 2.18 
Group member (south) 14 ll.19 7.81 o.oo 19.00 0.21 0.24 0.00 0.45 1.46 
Nonmember (south) 46 9.87 2. 72 o.oo 12.58 0.38 0.19 0.00 0.57 2.30 

8rbe total cost of scouting was estimated as follows. Farmer scouting was estimated at $5.00/hr. Employee 
scouting was estimated at $3.00/hr. The farmer was asked how many hours he and his employees scouted, and the cost 
per acre for farmer and employee scouting was calculated from that. C011111ercial and spray group scouting charges were 
available in terms of dollars per acre. Where they were not available in that fora, a charge of $3.00/hr. was applied 
to the estimated number of hours. 



employ them for only a few weeks, and some groups have no scouts at 

all. Farmers belonging to spray groups with no scouts do not always 

scout themselves either. 

Decision Making Before the First Insecticide Application 

A farmer needs to have some criterion by which to decide when to 

begin to apply insecticides. Questions were asked in the survey in 

an attempt to find out what sources of information farmers used in 

deciding when to make their initial insecticide application. Table 

4 gives the percentages of farmers who said that the various 

information sources were important to them. In rank order the most 

important methods for decision making for the entire sample were 

(a) advice of a spray group, (b) when insects first observed, (c) 

advice of a hired scout, (d) results of a trap count, (e) advice of a 

county ·agent, and (f) the advice of a chemical company representative. 

Spray group advice was most frequently used in the northern 

area. Fifty-eight percent of all the farmers said that they used 

the advice of a spray group in deciding when to make their first 

insecticide application. When this question was asked during the 

survey, farmers who were not members of a spray group answered that 

they used the advice of a spray group. When the questionnaires 

were evaluated, it was found that these farmers were associated 

with some type of commercial scouting or application service rather 

than a spray group cooperative. Some farmers also take advice from 

hired scouts and county agents. This means that approximately three 

out of five farmers take advice from some specialized organization 

on when to apply insecticides. 

The "when insects first observed" criterion was used by more 

farmers than expected. Although it was used by 47 percent of the 

farmers as one criterion for when to begin insecticide applications, 

59 percent of these farmers have percentage damage levels that they 

said would have to occur before they would begin insecticide 

applications (see Table 4). Some of those who answered "yes" to the 

first observed question probably meant when damaging infestations 

first appeared. (About 8 percent for boll weevils and 5.4 percent 
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N 
N Table 4. Decision Methods for Starting Insecticide Applications and Da111age Thresholds Used 

Began 
When 

Number Insects 
of First 

I tea Farmers Observed 

Entire sample 193 47 
Northern counties 133 S2 
Southern counties 60 3S 
Edgecombe 27 S6 
Greenville 6 33 
Halifax 44 64 
Hash 10 10 
Northampton 46 so 
Robeson 29 48 
Scotland 31 23 
Large f um (> 100) 9S 36 
Small fans (< 100) 98 S1 
Large faru (north) 4S 42 
Saall faru (north) 88 S1 
Large farm (south) so 30 
Small farm (south) 10 60 
Group _.,er (north) 9S 47 
Honllellber (north) 38 63 
Group aeml>er (south) 14 0 
Hon.ember (south) 46 46 

Began Insecticide Applications 
on 

Ch-. 
Company 
Rep. 

6 
s 
8 
0 
0 
9 
0 
4 

10 
6 
4 
7 
0 
7 
8 

10 
1 

13 
0 

11 

the Advice of 

County Hired 
Agent Scout 

12 
13 
10 

0 
so 
2 

10 
26 
14 

6 
lS 
9 

18 
10 
12 

0 
14 
ll 
0 

13 

' \percent) 
2S 
20 
3S 

0 
0 

23 
10 
3S 
31 
39 
33 
17 
24 
18 
40 
10 
26 
s 

36 
35 

Spray 
Group 

S8 
78 
13 
93 
67 
66 
80 
83 
10 
16 
Sl 
6S 
91 
72 
14 
10 
95 
37 
29 
9 

Trap 
Count 

20 
2S 

8 
19 

0 
16 
30 
39 
14 

3 
17 
22 
27 
24 
8 

10 
29 
13 

7 
9 

-i.ercent square or boll daaaae for beainning insecticide treat98Dts. 

Plant Daaage Percentage 
Threahold 

Percent Percent 
of Sample Boll of Sample 
Reporting Weevi18 Reportin11 

S9 8.08 49 
S3 7.99n 40 
72 8.21 68 
59 9.S9 26 
67 8. 1S 33 
S9 S.83 SS 
so 10.00 so 
41 8.93 33 
79 7. 74 79 
6S 8. 74 S8 
60 8.83 Sl 
S1 7.31 47 
49 8. 7Sn 33 
SS 7.6S 43 
70 8.87 66 
80 S.32 80 
49 8.59n 3S 
61 6. 78 53 
64 7.67 so 
74 8.36 74 

Boll 
Wora 

5.43 
S.39n 
S.48 
s.oo 
1.SO 
4.S6 
9.60 
S.22 
S.68 
S.22 
S.22 
S.6S 
S.6Ss 
6.08 
5.94 
3.S9 
5.90n 
4.55 
6.00 
5.37 



for boll worms for the entire sample.) An alternative explanation 

is that they realize what the appropriate damage thresholds are but 

apply insecticides before this point as an insurance measure. 

The other sources of advice were used by 25 percent or less of 

the farmers. Chemical company representatives were quite unimportant, 

with only 11 of the 193 farmers saying that they followed their 

advice. Note that those following a chemical company representative's 

advice are less likely to be a spray group member. 

In general, farmers in the south tended to decide on their first 

application based on scouting advice and the observation of insects. 

Farmers in the north depended on spray groups and the observation of 

insects. It must be remembered that the scouts and the spray groups 

were also observing insect numbers and damage, and in many cases the 

farmer did not actually make the application decision himself but left 

it up to the spray group. 

Table 4 also gives the mean percent damage thresholds at which 

they begin treatments. These are the proportions of the cotton plant 

squares or bolls damaged. There are no significant differences 

between north or south, large or small farms, or members versus 

nonmembers of spray groups as to boll weevil threshold. The only 

significant difference was that large farms tended to give lower 

thresholds for boll worms or start treatments earlier than smaller 

farms in the sample of northern farmers. This difference is small 

but may reflect a more detailed understanding of the damage caused by 

boll worms. An alternative explanation is that larger growers must 

begin treatments earlier in order to treat their entire acreages 

before boll worms reach the larger, harder to control sizes. 

In-Season Pesticide Applications 

After the first application of insecticide is made, many farmers 

apply insecticides on a regular schedule as shown in the second and 

third columns of Table 5. Approximately 75 percent of the sample 

said that after the first applications, they applied insecticides on 

a regular schedule. Northern farmers were found to be more likely to 

use a regular schedule than southern farmers. They also allowed more 
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Table 5. Decision Methods and Intervals After the First Insecticide Application 

Boll Weevil Boll Worm 

Decision Method Application Interva Decision Method Annlication Interval 

Number Same as Start End ..__ ~ Start 

I 
End 

of First 1 ... ul., of of Firat Regular of of 
Item Farmers Application Schedule Season Season Applicati Schedule Season Season 

(farmers) (farmers) (days) (days) (farmers) (farmers) (days) (days) 

Entire sample 193 40 141 5.97 5.70 49 131 6.00 5.70 
Northern counties 133 25 97s 6.27s 6.09s 32 87 6.43s 6.19s 
Southern counties 60 15 44 5.40 4,95 17 44 5.21 4. 79 
Edgecombe 27 9 15 5.88 5.88 8 17 5.44 5. 75 
Greenville 6 0 5 6.00 6.60 1 4 6.25 7.00 
Halifax 44 6 36 6.51 5. 72 10 33 6.89 6.09 
Naab 10 0 7 7.21 5.92 1 4 7.58 5.92 
Northampton 46 10 34 6.03 6.60 12 29 6.15 6.52 
Robeson 29 2 24 5.39 4.57 6 20 5.39 4.30 
Scot lad 31 13 20 5.42 "5.41 ll 24 5.07 5.21 
Large farm (> 100) 95 27 63 5.60 5.34 31 63 5.49 5.35 
Small farms (< 100) 98 13 78 6.34 6.03 18 68 6.51 6.06 
Large fanui (north) 45 12 28 5.84a 5.83n 15 26 5.93n 6.lOn 
Small faru (north) 88 13 69 6.48 6.20 17 61 6.66 6.23 
Large faru (south) 50 15 35 5.42 4.99 16 37 5.18 4.80 
Small farms (south) 10 0 9 5.33 4. 78 1 7 5.38 4. 75 
Group lllellber (north) 95 20 67n 6.29n 6.07n 27 57 6.6ln 6.35n 
Noniuaber (north) 38 5 30 6.23 6.13 5 30 6.02 5.84 
Group Mllber (south) 14 4 12 4.92 4.90 5 10 4. 75 5.36 
NODllellber (south) 46 ll 32 5.55 4.96 12 34 5.36 4.62 



days between treatments both at the beginning and at the end of the 

season for both boll weevils and boll worms. All of the above 

differences were statistically significant. Northern farmers who 

were not in spray groups were not found to follow a regular schedule 

at a significantly higher rate than the northern farmers who 

belonged to a spray group. 

Many farmers and spray group managers said that over the season 

both the interval between applications and the insecticides used 

might be changed several times depending on such factors as insect 

numbers, insect larvae size (large larvae of the boll worm are much 

more difficult to kill), rains that would wash off previous 

applications and boll moth flights that were monitored by light 

traps. There was little variation between counties in the time 

between applications. Although slightly different intervals are 

given for applications for boll worms and boll weevils, in most 

cases, if both insects were a threat, they were treated at the same 

time since boll weevils are susceptible to nearly all boll worm 

insecticides. 

Insecticide Applications in 1976 

Table 6 gives the total number of insecticide applications 

applied during the regular season and the total number of diapause 

applications. Systematic insecticides are not included. The total 

number of applications for the sample was 10.93. Of these, 9.85 

were made during the regular season and 1.08 were for diapausing 

weevils. The total number of regular season and diapause 

applications applied primarily against the boll weevil is also 

listed. Boll weevil treatments are those for which the grower gave 

the boll weevil alone as the primary target. Table 7 gives a more 
7 complete listing of applications for boll weevil and boll worm. 

7The total across the rows of Table 7 does not necessarily equal 
the total number of applications given in Table 6 because the 
numbers in Table 7 were derived from the detailed application data 
obtained in question 49 of the questionnaire while the total in 
Table 6 was from questions 37A and 38A in the questionnaire. 
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Table 6. lnaecticide Applications in 1976 

All Weevil All 
Application• Only Applications Columi 5 Columi 6 

Total With Application With Weevil as a as a 
Number Total Regular Boll Worms Early as the Percent Percent 

of lmecticide Season aa a and d Pri-11 of f of 
It- Farmer a Applications• Applicationab Targetc Diapauae Target Coluun 2 ColUllD 2g 

Entire aaple 193 10.93 9.85 9.02 1.91 2.52 17.48 23.05 
Northern countiea 133 10.07a 8.94a 7. 74 2.32• 2.55n 23.09& 25.29• 
Southern counties 60 12.69 ll.69 11.56 1.13 2.46 8.90 19.41 
Edgecombe 27 12.18 10.35 10.35 1.83 1.83 lS.05 IS.OS 
Greenville 6 6.63 5.83 4.23 2.40 3.60 36.18 54.27 
Halifax 44 10.42 9.44 7.14 3.27 3.41 31.44 32.72 
.Naab 10 9.40 8.80 7.30 2.10 0.60 22.34 6.38 
Hortbapton 46 9.27 8.25 7.36 1.92 2.31 20.67 24.91 
Robuon 29 13.15 11.96 ll.88 1.27 2.99 9.62 22.70 
Scotland 31 12.27 11.45 11.26 1.01 1.98 8.27 16.10 
Large farma (> 100) 95 11.SS 10.42 9.91 1.64 2.47 14.18 21.40 
s-11 fanaa (< 100) 98 10.31 9.27 8.08 2.23 2.58 21.63 25.06 
Large farm& (north) 45 9.66n 8.47n 7.47 2.19n 2,28n 22. 70n 23.6ln 
-.Il fa nu (north) 88 10.28 9.19 7.88 2.40 2.70 23.38 26.25 
Large fanu (aouth) so 13.13 12.06 11.92 1.21 2.62 9.20 19.93 
s-11 farms (aoutb) 10 10.46 9.90 9. 76 0.70 1.56 6.68 14.88 
Group .. mber (north) 95 10.17n 8.94n 8.00 2.16n 2.3ln 21.28n 22. 77n 
NODMmber (north) 38 9.84 8.95 6.45 3. 39 3.95 34.45 40.17 
Group ..-er (south) 14 12.38 11.31 11.31 1.08 1.08 8. 70 8. 70 
~er (aouth) 46 12.77 11.80 8.75 1.16 2.99 9.05 23.44 

'rotal inaecticide applications (total regular aeaaon applications plus diapause applications from Table 7). 

bQueation 37A. 

cTotal applications excluding early weevil-only application• and excluding diapauae application& (both liated in Table 7). 

dSUll of early weevil-only applicatiom and dt..,auae applications (both liated in Table 7). 
8 Sua of early weevil-only, veevil-wora and diapauae applications (all liated in Table 7). 

f!arly weevil-only and diapauae applications as a percent of total application&. 

'Early weevil only, weevil-wora and diapauae applications aa a percent of total applications. 



Table 7. Number of Insecticide Applications Against Boll Weevil and Boll Worms 

Primary Weevil 
Target (Diapause) Weevil Weevil Worm Worm 

Number 
of Secondary 

Item Farmers Target None None Worm Weevil None 

Entire sample 193 1.08 0.83 0.61 7.57 0.32 
Northern counties 133 l.13n l.20s 0.22s 7.13 0.11 
Southern counties 60 0.99 0.14 1.33 8.39 o. 71 
Edgecombe 27 1.83 o.oo o.oo 10.25 o.oo 
Greenville 6 0.80 1.60 1.20 4.00 0.20 
Hal if ax 44 0.97 2.30 0.13 6.33 0.10 
Nash 10 0.60 1.50 0.00 8.63 o.oo 
Northampton 46 1.02 0.89 0.39 5.43 0.21 
Robeson 29 1.19 0.08 1. 72 9.52 0.72 
Scotland 31 0.82 0.19 0.96 7.31 0.69 
Large farms (> 100) 95 1.13 0.51 0.83 7.63 0.53 
Small farms (< 100) 98 1.04 1.19 0.35 7.50 0.07 
Large farms (north) 45 1.19n 1.00n 0.09n 6.76 0.18 
Small farms (north) 88 1.09 1. 31 0.30 7.33 0.07 
Large farms (south) 50 1.07 0.14 1.41 8.30 0.80 
Small farms (south) 10 0.56 0.14 0.86 9.00 0.14 
Group member (north) 95 1.23n 0.94n 0.15n 7.54 0.09 
Nonmember (north) 38 0.89 2.50 0.56 5.06 0.19 
Group member (south) 14 1.08 o.oo 0.00 8.07 0.14 
Nonmember south (south) 46 0.97 0.19 1.84 8.51 0.97 

N ...., 



It can be seen that weevil alone accounts for .83 treatments per 

farmer per season, while .61 treatments are for boll weevil as the 

primary pest and boll worm as a secondary pest. Many more treatments 

in the south than the north are made for the weevil-worm 

combination. 8 Also, those not in spray groups in the north make 

many more applications for the boll weevils; 2.50 compared with 

.94 for the weevil-none combinations. 9 Although the northern 

spray groups made a larger diapause effort, total treatments for 

weevils are lower by farmers in the spray groups than their 

neighbors not in the spray groups. 

It is clear from Tables 6 and 7 that most treatments are made 

for the boll worm. For the entire sample this is 76.95 percent. 

The north has a slightly higher percentage of treatments made 

Hgainst the weevil than does the south (25.29 percent compared 

with 19.41 percent). Northern farmers not in spray groups direct 

a higher percent (40.17) of their applications towards weevils than 

those in spray groups (22.77 percent). 

The determination of the savings in insecticides use if boll 

weevils were not present was assumed to be those treatments which 

the farmer applied with boll weevil as his primary target. His 

estimate of the relative effects of pests may be inaccurate, but they, 

not actual pest damage, are the basis of insecticide use decisions. 

Applications with boll worms aa secondary pests may still be 

made in the absence of boll weevils. If this is true, then the 

insecticide use savings of weevil eradication given in the right 

colunm of Table 6 may be an overestimate by the amounts in the 

weevil-worm column of Table 7. However, this analysis does not 

include the possible effect of reduced early weevil treatments 

8This was heavily influenced by a few growers who listed the 
entire season"s applications as weevil-worm. Given the presence of 
boll worms in damaging numbers on nearby farms surveyed, this 
seems to be an overestimate of the weevil problem. 

9This difference was not found to be significant. 
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on the regulation of boll worms by natural enemies. This biological 

interaction is not yet quantified. The ability of natural enemies 

to control boll worms may vary by the location and type of 

alternate hosts of boll worms and is not pursued further in this 

study. 

Since lower dosages of chemicals are effective against the boll 

weevil than against the boll worm, the cost per application is higher 

for the latter. Table 8 gives an estimate of material plus 

application cost of insecticides directed at boll weevils and other 

pests. A detailed explanation of the per unit costs is given as 

notes to the table. The table shows that 15.73 percent of 

insecticide costs is directed at the boll weevil. This figure drops 

to 11.66 percent if only early treatments against the weevil alone 

and diapause treatments are included. 

In the discussion above, only those applications that had the 

boll weevil as their primary target were included in the calculation 

of the number of applications against the boll weevil. The costs 

of applications against the boll weevil were computed from this. 

This was done because if the boll worm is considered a threat and 

insecticides are applied against it, the quantity of insecticide 

required to kill the boll worm will be higher than the quantity 

required to kill the boll weevil. If the boll weevil was not 

present, no change in the quantity of insecticide would occur. 

The marginal amount of insecticide required to kill the boll 

weevil when an application is being made against the boll worm 

is zero. 

If the opposite situation was being considered and there was a 

proposal to eradicate the boll worm while the boll weevil would 

remain, the calculations would be different. Let us assume that the 

same applications as were applied in 1976 were applied and the 

question was: "How many of these applications and what cost should 

be attributed to the boll worm?" Let us assume that the boll 

weevil was present and a threat for the entire season. We could 

then say that the boll worm caused no extra applications. However, 

since stronger insecticides are required to control the boll worm 
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~ Table 8. Cost of Insecticide Applications in 1976 

Cost of Early and Late 
Early and Late Total Boll Weevil All Boll Weevil 

Number Applications Cost of Cost of Application Cost Applications as 
of Against Other Insecticide as Percent b "ercent of 

Item Farmers Boll Weevilsa Applications a Applications a of Total Cost Total Cost 

Entire sample 193 4. 30 32.57 36.86 11.66 15.73 
Northern counties 133 5.23 27.95 33.18 15. 77 17.42 
Southern counties 60 2.54 41. 72 44.26 5.74 13.05 
Edgecombe 27 4.12 37.36 41.49 9.94 9.94 
Greenville 6 5.40 15.28 20.68 26.ll 42.52 
Halifax 44 7.37 25.79 33.15 22.23 23.26 
Nash 10 4.72 26.35 31.08 15.20 15.20 
Northampton 46 4.31 26.56 30.87 13.97 17.13 
Robeson 29 2.85 42.90 45.75 6.22 15.47 
Scotland 31 2.28 40.65 42.93 5.32 10.68 
Large farms (> 100) 95 3.69 35. 78 39.46 9. 34 14.51 
s-ll fa nu (< 100) 98 5.02 29.16 34.18 14.68 17.25 
Large faras (north) 45 4.93 26.95 31.88 15.47 16.15 
Small farms (north) 88 5.41 28.44 33.85 15.98 18.16 
Large farms (south) 50 2. 72 43.05 45. 77 5.94 13.43 
Small farms (south) 10 1.57 35.22 36. 79 4.27 9.82 
Group member (north) 95 4.87 28.89 33.76 14.42 15.52 
Nonmember (north) 38 7.62 23.28 30.90 24.67 29.50 
Group member (south) 14 2.42 40.82 43.24 5.60 5.60 
Nonmember (south) 46 2.60 41.93 44.53 5.84 16.03 

a Application costs were calculated as follows: 

i) Boll weevil. It was assumed that all treatments against the boll weevil alone were -de with 1 quart of 
methyl parathion per acre at a cost of $1.07 for the methyl parathion. Application was assumed to cost $1.18. 

ii) Boll worm. It was assumed that all treatments against the boll worm were made with 1/3 gallon of 6-3 at a 
cost of $3.00 for 11aterials. Also it was assumed that one-half the boll worm treatments also contained a 
chlordimeform product at a cost of $.85 when it was used. Application was again aasumed to coat $1.18. 



Table 8 (Continued). 

The numbers obtained by the above procedure were then 11Ultiplied by the numbers of applications in Table 5 to obtain 
the total costs. The costs shown are therefore not the actual costs incurred but should be a fairly close approximation 
of those coats. 

bThe coats shown in this table asaume that any diapause treat-nts were applied separately. If a diapause treat-nt 
was applied at the same time as a defoliant so that there were no application costs for the diapause treatment, the costa 
and percentages for the entire sample would be those following: 

Coat of early and late applications against the boll weevil $ 3.12 
Cost of applications against other inaects $34.36 
Total cost of insecticide application& $37.48 
Early and late boll weevil applications as percent of total coat 8.32 
Total boll weevil applications as percent of total cost 12.88 



than the boll weevil, we know that if there were no boll worms, lesser 

quantities of insecticides would be used. The marginal cost of 

controlling the boll worm over the boll weevil would than be the cost 

of the extra insecticides used in all the applications when the boll 

worm was a target. 

Another delineation of the boll weevil versus boll worm insect 

problem was obtained in the survey. By examining numbers of days for 

which the cotton was protected against boll weevils alone compared 

with the total length of the application season, one gets an estimate 

of the relative influence of these two pests. Table 9 shows for 

each subsample the percent of the application period for which 

weevils alone were the problem. These figures correspond closely 

to those in Table 7 on numbers of early season applications for 

weevils, labeled weevil-none. 

Insecticide Use in Earlier Years 

The growers sampled were also asked to give their cotton 

insecticide treatments for the two earlier years 1974 and 1975. 

Pest population can fluctuate from year to year, especially for local

ized areas. If farmers are using scouting to determine time to start 

spraying, and using damage thresholds to set spray intervals, then 

high pest years should correspond to high insecticide use years. 

Table 10 shows diapause and regular season insecticide treatments. 

It is not rational to speak of three-year trends; however, there has 

been a significant increase in diapause treatments and a decrease in 

regular season applications between 1974 and 1976 for the entire 

sample. The decrease for regular season treatments was not 

significant. Farmers in most subsets have been increasing diapause 

treatments over time. 

There is a significantly higher use of insecticides by farmers 

in the southern area. There is no significant difference between 

regular season applications by members of spray groups and 

nonmembers. Numbers of applications vary more between counties and 

within a single county over years than for the entire sample on the 

north or south. 
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Table 9. Number od Days of Weevil Only Treatments and Number of Total Treatments 

Average Early Weevil Only 
Average Number Length Treatment Length 

Number of Days of of as a 
of Weevil Only Application Percentage of 

Item Farmers Treatments Season Aoolication Season 

Entire sample 193 5 54 9 
Northern counties 133 7 57n 12 
Southern counties 60 1 48 1 
Edgecombe 27 0 88a 0 
Greenville 6 13 34 39 
Halifax 44 12 51 23 
Nash 10 8 58 13 
Northampton 46 7 40 17 
Robeson 29 0 53 0 
Scotland 31 1 44 3 
Large farms (> 100) 95 3 49 6 
Small farms (< 100) 98 7 59 ll 
Large farms (north) 45 6 50n 12 
Small farms (north) 88 7 61 12 
Large farms (south) 50 1 49 2 
Small farms (south) 10 0 44 0 
Group member (north) 95 6 57n ll 
Nonmember (north) 38 12 54 21 
Group member (south) 14 0 42 0 
Nonmember (south) 46 1 51 2 

w 
8Edgecombe &?ray group started applications on July 15 and made a diapause application October 15. 

w Their last treatment before October 15 was September 15. Some other individual farmers had treatment 
seasons as long as this. 
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Table 10. Insecticide Application, Regular Season and Diapause, 1976, 1975, and 1974 

Number Regular Season Treatments Diapause Treatments 

of I I Item Farmers 1976 1975 1974 1976 1975 1974 

Entire sample 193 9.85 9.93 10.23 1.08 0.85 0.84 
Northern counties 133 8.94s 9.08s 9.35s 1.13n 0.90n 0.88n 
Southern counties 60 11.69 ll.61 11.99 0.99 0.73 o. 77 
Edgecombe 27 10.35 9.60 10.63 1.83 1.41 1.55 
Greenville 6 5.83 8.40 8.20 0.80 0.83 0.83 
Halifax 44 9.44 10.10 10.61 0.97 0.79 0.82 
Nash 10 8.80 6.14 8.06 0.60 0.57 0.56 
Northampton 46 8.25 8.39 7. 77 1.02 0.80 0.69 
Robeson 29 11.96 10.79 11.87 1.19 0.63 0.77 
Scotland 31 ll.45 12.29 12.10 0.82 0.82 o. 77 
Large farms (> 100) 95 10.42 11.38 11.44 1.13 0.91 0.85 
Small farms (< 100) 98 9.27 8.45 8.95 1.04 0.78 0.83 
Large farms (north) 45 8.47n 9.76n 10.13n l.19n 1.00n 0.90n 
Small farms (north) 88 9.19 8.74 8.95 1.09 0.86 0.87 
Large farms (south) 50 12.06 12.66 12.50 1.07 0.84 0.81 
Small farms (south) 10 9.90 6.00 9.00 0.56 0.20 0.50 
Group member (north) 95 8.94n 9.07n 9.37n 1.23n 0.96n 0.9ln 
Nonmember (north) 38 8.95 9.12 9.30 0.89 0.76 0.79 
Group member (south) 14 ll.31 10.65 10.67 1.08 1.15 1.19 
Nonmember (south) 46 ll.80 ll.89 12.36 0.97 0.61 0.64 



APPENDIX 

COTTON INSECT CONTROL QUESTIONNAIRE 

This appendix contains the complete interview as administered 

to the individual operators. Also included are the mean values for 

the answers to most of the questions and the number of farmers who 

answered each question (these are the numbers in parentheses). 

Some other information is also included, such as the other 

principal crops grown by the farmer. 
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Interviewer: 

Length of Interview: ID No. 

OMB No. 40-R-4015 
Approval Expires 3/80 

COTI'ON INSECT STUDY 

January - February 1977 

Record of 
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1
Results Codes - 1. 

2. 

3. 

4. 
5. 
6. 

Interview Completed 
Proper Respondent Not at Home - Scheduled 
Callback 
Proper Respondent Not at Home - No 
Scheduled Callback 
Ref used 
No One at Home 
Other ~~~~~~~~~~~~~~~~~ 



To begin with, I'd like to ask you some questions about your farm. 

1. How many acres of land do you own? 

810 (192) 

2. How many acres of land do you rent from other people? 

609 (193) 

3. How many acres of your own land do you rent out to other people? 

27 (190) 

4. Of the land you use to grow crops, how many acres are owned by 
you? 

299 (189) 

5. Of the land you use to grow crops, how many acres do you rent 
from other people? 

391 (190) 

6. Of all your crop land, how many acres do you rent out to other 
people? 

31 (189) 

7. How many acres of woodland do you own or rent? 

577 (189) 

8. How many acres of woodland do you own or rent that is not used 
for pasture? 

526 (189) 

9. Aside from land used for growing crops and woodland, how many 
acres of other land do you own, such as the land your house 
and other buildings are on? 

26 (189) 

10. (a) How many acres of cotton did you plant in 1976? 

210 (193) 

(b) How many acres of this cotton were harvested? 

207 (191) 

(c) How many acres of cotton are still in the fields? 

6 (187) 

(d) What was the yield per acre for cotton in 1976? 

494 lbs (186) 

11. (a) In 1975, how many acres of cotton were planted? 

166 (192) [IF NONE PLANTED, GO TO Q. 12] 

(b) Of this cotton, how many acres were harvested? 

183 (177) 
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11. (c) In 1975, what was the cotton yield per acre? 

430 lbs (170) 

12. (a) How many acres were planted in cotton in 1974? 

234 (191) [IF NONE PLANTED, GO TO Q. 13] 

(b) How many acres of your 1974 cotton were harvested? 

240 (187) 

(c) And what was the yield per acre for that year? 

494 lbs. (189) 

13. In 1976, how many acres of your cotton were planted on land 
rented from others? 

116 (189) 

Now I have a few questions about crops other than cotton. 

14. In 1976, what were the two most major crops grown by you 
other than cotton? 

15. 

16. 

(a) [CROP l] ~1912 Peanuts (120) Corn (118) 

(b) [CROP 2] ~1792 
Soybeans (71) Tobacco (50) 

(a) How many acres of [SAY CROP l] did you plant in 1976? 

197 (1912 
For Both Crops 1 and 2 
Crop 

(b) And how many acres were Peanuts 
harvested? Corn 

(1912 
Soybeans 
Tobacco 

(c) And what was the yield per 
acre? 

~1902 

(a) How many acres of [SAY CROP 2] did you plant 

144 (1832 

(b) And the number of acres harvested? 

(1832 

(c) And the yield per acre? 

(175) 

Acreage 
116 (120) 
246 (118) 
250 ( 71) 

39 ( 50) 

in 1976? 

All right, now I'd like the same information about the two most major 
crops grown in 1975 other than cotton. 

17. What were those two major crops? 
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(a) [CROP l] 

(b) [CROP 2] 

(189) 

(175) 



18. (a) How many acres of [SAY CROP 1) did you plant in 1975? 

~197 (190) 

(b) How many acres were harvested? 

{190) 

(c) And what was the yield per acre? 

(182) 

19. (a) How many acres of [SAY CROP 2) were planted in 1975? 

153 (176) 

(b) How many acres were harvested? 

(176) 

(c) And the yield per acre? 

(169) 

20. If you own any cotton harvesters, how ll&llY of them are: 
Total fbr entire sample 

(a) 1 row pickers? .40 (192} 76.S 

(b) 2 row pickers? .81 (193} 155.5 

Next are some questions about your cotton planting characteristics. 

21. (a) What were your planting dates in 1976, from when to when? 

[FROM] ____ (1_9 __ 2) [TO] __ __..c1 .... 8_.9) [DID HOT PLANT]_fil 

(b) And what were your planting dates in 1975? 

[FROM] (171) [TO] {171) [DID NOT PLANT]___il!) 

22. What row width do you use in planting cotton? 

____ 3_7_.1_7_i_nches (193) 

23. (a) How deep were your seeds planted in 1976? 

.78 inches (192) 

(b) And in 1975? 

• 7'7 inches (170) 

24. What cotton varieties did you plant in 1976? 

(a) 

(b) 

(191) 

( 67) 

25. And what varieties were planted in 1975? 

(a) 

(b) 

(169) 

( 64) 

26. Did you use a seed protectant at planting time in 1976? 

(a) tYES] --~(5.._l .. ) __ _ What type was used?-----

(b) [NO] (140) 
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27. In 1976, did you use spray group scouts (86) , do 
your own scouting (78) , [IF YOU DID OWN SCOUTING, GO TO 
Q. 29), or both (28) 

28. In 1976, did you hire scouts by the acre ~--<~3~6_) ___ , by the 
hour (9) , or by the month (7) ? [DID NOT 
HIRE) (98) 

29. If you paid for scouting, what was the average wage you paid 
for cotton scouting in 1976? 

per ___ ...,(3.._8_.) __ 

30. Did you belong to a spray group in 1976? 

(a) [YES) ____ (_12_3.._)_ Which one? --------
Could we contact them to examine your field records? 

[IF YES GET SIGNATURE) _________ .... (l_l_..9..._)_ 

(b) [NO) (69) 

31. (a) Did you belong to a spray group in 1975? 

[YES) ~116) 

[NO] ~ 75) 

(b) What about 1974? 

[YES] ~118) 

[NO) ~ 75) 

Next are some questions about your scouting practices in 1976. 

32. Did you or your employees scout for cotton insects in 1976? 

(a) [YES) ~118~ How many weeks in the season did 

you scout? 8.4 ~116~ 

What was the average number of inspections made each 

week for each field? 1.6 ~115~ 

(b) [NO) po~ [IF NO, GO TO QUESTION 35) 

33. About how many total hours did you or your employees spend 
scouting for cotton insects in 1976? 

51.5 (126) 

34. What percent of this scouting was done by the owner-operator 
in 1976? 

58. 2 (152) 
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35. (a) If you hired a commercial scout, how much did you pay 
R!!..!£!!. for scouting in 1976? 

1.30 (34) (DID NOT HIRE) (139) 

[IF DID NOT HIRE, GO TO QUESTION 36) 

(b) On the average, how many inspections were made for each 
field during the season? 

7.7 (60) 

(c) Could we contact the commercial scout for information 
about your fields? 

[YES] (59) [GET SIGNATURE] ______ _ 

What is the name and address of the scout or company? 

[NO] ________ (...,;.4-.,.8).....__ 

36. (a) Was any in-furrow systemic insecticide applied at 
planting in 1976? 

[YES] (157) What material:---------
What was the rate per acre? 4.3 lbs. 

(146) 

Is this the formulated rate _ _....(,_1=1=2).__ __ , or the 

technical rate ___ (._1_2 .... ) __ ? 

[NO] (60) 

(b) Was any in-furrow systemic insecticide applied at 
planting in 1975? 

[YES] (134) What material? 

What was the rate per acre? 

4.3 lbs. (72) 

Is this the formulated rate __ .... (...,9_4 ... ) ____ , or the 

teclmical rate ___ _,(,_1=2 ... )_? 

[NO] (36) 
37. How many in-season cotton insecticide applications, not 

including diapause or preplant applications, were made in: 

(a) 1976 

(b) 1975 

9.85 (179) 

9.93 (170) 

(c) and in 1974 ___ ..;;;l=O.;..;. 2=3~(1_.6"""'6.._) __ 
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38. How many diapause treatments, including applications with 
defoliants, were made in: 

(a) 1976 __ l...;.. • ..;...08~ .... <1""""'7_8.,,_) __ 

(b) 197 5 _ ___;.•..:;..85~ .... <~17;...;2;.<..) __ 

( c) and in 19 7 4 ----'-'...;..84-'--_,(._l"'-72-.&.) __ 

Next I am going to read some ways cotton growers determine whether 
or not to apply insecticides. Tell me if you used that particular 
method for applying insecticides in 1976. 

39. Did you begin insecticides when insects were first observed? 

[YES] 

[NO] 

(90) 

(97) 

40. Did you begin insecticide applications on the advice of: 

(a) a chemical company representative? 

[YES] ~11~ 

[NO] (177~ 

(b) a county agent? 

[YES] ~23) 

[NO] {166~ 

(c) a hired scout? 

[YES] {48~ 

[NO] (142) 

(d) a spray group? 

[YES] ~112) 

[NO] {78~ 

(e) a trap count? 

[YES] (38~ 

[NO] {149~ 

41. (a) Did you begin insecticide applications by observing damage 
to plants? 

[YES] {13n What level of damage had to occur before 

insecticides were applied for boll weevils? 8.08% {1142 

And what was the level used for boll worms? 5.43% {952 

[NO] ~43~ 
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41. (b) Did you begin insecticide applications by counting 
the number of insects or plants? 

[YES] (63) What was the number of insects per row 

foot which had to occur before insecticides were applied 

for boll weevils? 5.0 (4) And what was the number 

used for boll worms? 4.2 (5) 

[NO] (107) 

(c) After the first insecticide application was made for boll 
weevils, how did you determine how to make the following 
applications: 

The same way as for the first application? (40) 

Or on a regular schedule? _____ (_1_4_1~) [IF REGULAR 

SCHEDULE, ASK] How many days were between applications 

at the beginning of the season? 5.97 (148) And at 

the end of the season? 5.70 (143) 

(d) After the first insecticide application was made for boll 
worms, how did you determine how to make the following 
applications: 

The same way as for the first application? ____ (_4_9_)_ 

Or on a regular schedule? ____ (_1_3_1) [IF REGULAR 

SCHEDULE, ASK] How many days were between applications 

at the beginning of the season? __ 6_._00 __ ~<~1_39) And 

at the end of the season? __ 5_. 7_0 __ (_1_3_8) 

(e) What other cotton pests did you apply insecticides for? 

[PEST l] ------
[PEST 2] 

[IF NONE, GO TO Q. 42] 

What was the damage level used for insecticide application 

for [SAY PEST l]? 

And for [SAY PEST 2]? 

42. Who applies your insecticides, yourself and your employees 

_____ (_4_0~)_, a cotIDllercial company ___ ..._(2_0'""') __ , or a 

spray group -----~<~1_0_4_)_, a custom applicator -~(_2_7_) __ 

[IF COMMERCIAL COMPANY, OR CUSTOM APPLICATOR, ASK] Which 

company makes the applications? 
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In what town? ~~~~~~~~~~~~ 

43. What company do you purchase your insecticide materials from? 

And that is located where? 

44. Would you permit us to ask your insecticide applicator or 
chemical sales company for records on time, type of material, 
and amount applied to your cotton fields? 

[YES] (128) [GET SIGNATURE] ~122) 

[NO] {19) 

45. How many years have you been a farm operator? 

23 {189~ 

46. How many years of school did you complete? 

12.8 (191) 

47. And would you tell me your age? 

47 (189~ 

48. Whether or not you belonged to a spray group in 1976, did you 
make any insecticide applications on your own? 

[YES] ~5n 

[NO] (134~ [IF NO, GO TO QUESTION 50] 

49. All right. Now we need to obtain some information about your 
use of insecticides for the 1976 season. This would be the 
dates when you or your employees applied insecticides, the 
kinds of insecticide used, the number of acres treated, the 
cost of application per acre, and the primary and secondary 
cotton pests. If you do not have records available for 

44 

this, just give us your best estimate. 

(a) When was the date of your first insecticide application? 
[RECORD IN TABLE] 

(b) What kind of insecticide was applied? [RECORD IN TABLE] 

(c) How many acres were treated? [RECORD IN TABLE] 

(d) When this insecticide was applied, how much did it cost 
per acre? [RECORD IN TABLE] 

(e) What primary cotton insect was the insecticide being 
used for? [RECORD IN TABLE] 

(f) And what was the secondary cotton insect? [RECORD IN 
TABLE] 

[REPEAT FOR ALL OTHER INSECTICIDE APPLICATIONS] 



Date 

INSECT CONTROL FOR COTTON IN 1976 
[LIST EACH APPLICATION OF INSECTICIDE IN THE ORDER 

IN WHICH THEY WERE APPLIED] 

Kind of Acres Material Primary 
Insecticide Treated Cost/Acre/Application Target Insect 

Secondary 
Target Insect 
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50. (a) Next we need to obtain a record about the materials you used in 
producing cotton last year. To begin with, what types of 
fertilizer did you use, such as 3-9-18 or others. [RECORD 
BELOW AND COMPLETE ROW] 

(b) What other kinds of fertilizers were used, such as lime, nitrogen, 
or others? [RECORD BELOW AND COMPLETE ROW] 

(c) If a preplant or preemergence herbicide was used, how many acres 
were treated and what was the cost per acre? [IF COST PER ACRE 
UNKNOWN, ASK FOR TOTAL COST] 

(d) How many acres were planted in seed? How many pounds of seed were 
used per acre? What was the seed cost per acre? [IF COST PER 
ACRE UNKNOWN, ASK FOR TOTAL COST] 

(e) How many acres were treated with fungicides, and what was the 
cost per acre? [IF COST PER ACRE UNKNOWN, ASK FOR TOTAL COST] 

(f) How many acres were treated with postemergence herbicides, and 
what was the cost per acre? [IF COST PER ACRE UNKNOWN, ASK FOR 
TOTAL COST] 

(g) How many acres were treated with insecticides, and what was the 
cost per acre including the cost of application? [IF COST PER 
ACRE UNKNOWN, ASK FOR TOTAL COST] 

(h) How many acres were treated with a defoliant, and what was the 
cost per acre? [IF COST PER ACRE UNKNOWN, ASK FOR TOTAL COST] 

Table for Question 50 (193) 

I I I Acres Rate per Acre Cost per Acre 
Item I 

N I P205 I 
K20 Treated Treated (lbs) Treated 

I I I 

Fertilizer I I I 
I I I 
I I I 

Other 

Preplant-Preemergence Herbicide 

Seed 

Fungicides 

Postemergence Herbicides 

Insecticides 

Defoliant 
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51. What was the cost per acre of controlling weeds by hand? 

$6.64 (161) 

52. (a) How much did each custom insecticide application cost per 
acre? 

(141) 

(b) How many of these applications were made for last season's 
crop? 

9.24 (152) 

53. What was the cost of cotton ginning per bale? 

$33.31 (153) 
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54. Next we need to record information about the typical operations you go 
through in producing cotton. Tell me about the various operations generally 
undertaken in growing cotton. Just begin with the first thing you do, such 
as stalk disposal or whatever. [RECORD OPERATIONS IN FIRST COLUMN] Now for 
each operation tell me the date you begin that operation, the horsepower of 
the tractor used, other equipment used, the number of workers used, the number 
of acres worked in a typical day, and the number of times that operation is 
performed. [SUGGEST OPERATIONS AS NECESSARY] [REMIND GROWER OF EACH ITEM 
AS NECESSARY] . 

TYPICAL OPERATIONS USED TO PRODUCE COTTON 
[LIST EACH OPERATION AND COMPLETE ROW] 

Horsepower Size of 
Da~es of Tractor Other No. of 

(190) 

Acres No. of Times 
Worked Operation 

Name of Operation Begin End Used Equipment Workers a Day Performed 

That concludes our interview. We thank you very much for your time in helping us 
with this study. 
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Agricultural Experiment Station 
North Carolina State University 

at Raleigh 
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