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SUMMARY

The pesticide market in Tennessee is relatively large-consum-
ing in 1965 over 17.:~ million pounds of pesticide materials

valued at more than $16.6 million at the manufacturer's level. In
1965, pesticide sales in Tennessee represented 4.6 'I< of total U. S.
sales. Of total pesticide sales, 56 '; were for insecticides, 28 ';' for
herbicides, 7 '; for fungicides, and 9'; for rodenticides and other
pesticides. Fifty-eight percent of total pesticide sales were sold for
commercial agricultural purposes.

Of all pesticides sold in Tennessee, 80 ~;; were sold through
general farm supply stores, 18 through farmer cooperatives, 11';{,
through feed and seed stores, and 8';'; through miscellaneous out-
lets. Drug, grocery, clepartment, and discount stores, elassified as
nonagricultural retail outlets, accounted for a third of all sales.

Two hundred thirty-nine commercial vegetable producers were
interviewed during the summer of 1965 to secure data on factors
related to buying pesticides and their use. The producers inter-
viewed averaged 52 acres in vegetables per farm and 88 'f, of them
h,ld Vegetable crops as their major farm enterprise. Thirty-five
percent had gross farm incomes of over $10,000.

This sample of Tennessee commercial vegetable growers spent
all average of $472 for pesticides in 1965. West Tennessee growers
spent three and one-half times m0re money for pesticides than
East Tennessee growers, and had more than four times the acreage
in vegetable crops. The pesticide materials were purchased from
lond farmer cooperative associations by 51 '; of the growers, from
general farm supply stores and feed and seed stores by 26~1r, of
the grcwers, and from miscellaneous sources by the remaining 23'X.

Nearl.\' three-fourths of the vegetable growers owned pesticide
application equipment. Of these, 60';' owned tractor sprayers or
duster", 34 ,; hand sprayers or dusters, and 6';' high clearance
self-propelled sprayers.

Aerial spraying or dusting was the method used for applying
pesticide materials by 20', of the vegetable growers with these
methods being more commonly used in West Tennessee than else-
where. Twent,\'-four percent of the growers used a tractor sprayer
and :~1', ,l tractor duster. Hand sprayers were used by 11 ';; of
the growers and hand dustel's by 10 . Only 4"; of the growers
applied pesticides with high elearance self-propelled sprayers.



The sources of information about pesticides used by the vege-
table growers wel'e the Extension Service personnel (is 1'i ),dealers
and salesmen (24',). neighbors and friends (15 ~J, ), from radio
and television programs, farm magazine articles, and information
from pnlCessor's fieldmen (18 '.; ), ~md from university publications
and university field days (12';1).

Pel'sonal observation of the presence of damage to plants by
pests was the (leeiding factor as to when pesticides should be
applied by 64 ~; of the growers. Anothel' 2:3'ii followed a preventive
schedule for dusting or spraying. Specifications in grower's con-
tracts. advice received from processor's fieldmen, and advice re-
ceived from Extension Service personnel were relatively unim-
portant as the bases for making this decision.

The decision on the type of pesticide to use was based upon
past experience by :~8'; of the gl'owers. Advice received from Ex-
tension personnel was followed by l:i';; of the growers, advice from
pesticide dealers by IB'/; , and information received from materials
published by the U. S. Department of Agriculture by another 13';;.
Very little attention was paid to infol'mation on the labels of the
pesticide materials.

Fl,rty -one percent of t he growers followed instructions on the
labels of the pesticide container in determining the amount to use.
Advice received from commercial applicators was followed by 21 'i
of the growers. Pm~t experience was the basis for this decision by
another 20 'ii, and advice from processor's fieldmen, Extension per-
sonnel. and guesswork was followed by the remaining 18 '/; of
the growers.

Forty-t wo percent of the growers were nondeliberate in mak-
ing deeisions on pesticide purchases; that is, no attempt was made
to secure information about the qu~Jlities of a particular pesticide
or about its pl·ice. Gvm' half the growers, 51 'ii, were considered
as moderately deliberate in buying. This group made only limited
use of technical knowledge and of price and quality information.
Only 7 'i of the growers were highly deliberate in making their
purchasing decisions. This gl'OUp made extensive use of technical,
price, ~~ndquality information.

The most impOl'tant factors associated with deliberativeness
in pesticide buying de~'isions were the growers' knowledge about
pesticides. their gross farm income, their education, and the amount
of money spent for pesticides.



Two-thirds of the variation in the amount of pesticides used
b~' the vegetable growers was associated with aeres in vegetables,
hours of hired labor employed in all farm operations, distance to
the source of pesticides purchased, years of education of the
grower, and the use of information supplied by representatives of
pesticide companies.
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Twenty-two pen:ent of the growers were considered highly
knowledgeable about pesticides, 40';' moderately knowledgeable,
and m~(; nonknowledgeable.



Utilization of Pesticides
By Tennessee Vegetable Growers

M. B. Badenhop and Thomas K. Hunter':'

INTRODUCTION

American farmers make wide use of chemical pesticides to con-
trol insects, nematodes, fungi, and weeds.' Pesticides are

applied to crops before planting, during growth, and in storage.
A 1964 survey of U. S. farmers whose sales represented 90 ,; of
total agricultural sales indicated that 94~;' of them used pesticides
in some form, such as treating crop and other land, livestock and
poultry, or for controlling rodents." In the above study, it was
estimated that American farmers in 1964 spent $514 million for
pesticide materials exclusive of application costs. Expenditures
have been increased as evidenced by estimated expenditures of
$310 million in 1961. Eighty-five percent of pesticide expenditures
were for treating crops, about 11'; were for treating livestock and
poultry, and 4 '; were for other uses."

In 1964, farmers using pesticides spent an average of about
$;:\00 on pesticides. There were variations in the amount spent in
different sections of the country. Those in the specialized areas
on the Pacific Coast had the largest average expenditures, $882,
while those in the Appalachian Region, which includes Tennessee,
spent only $237.'

In 1962, sale of pesticides at the user level, both farm and

*Professor, Department of Al~Tieultural Eeonomies and Rural Soeiolog",
and former Assistant in Agrieultural Eeonomies and eurrently Assistant Pro-
fessor, Department of Eeonomies, Stephen F. Austin State Colle"!:l', Naeog'-
doches, Texas.

'In this report, pestieides inelude inseeticines, herbieidl's, fungil'idl's, miti-
eides, nematoeides, ronenticides, soil fumigants, defoliants, ann desiecants,
They do not indude disinfeetants, or any kind of medicine taken internally.

2 Andrilenas, Paul, Theodore Eiehers, and Austin Fox, Farmers Expendi-
tures for Pesticidt,s in 1961, USDA, ERS, Agr. Eeon. Rep. lOG, January, 19m,
p. 11.

"Even on speeialized livestoek and dairy farms, expenditures for erop
pesticides were about twiee as great as for livestoek pestieidl's.

~lbid., p. 9.
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nonfarm, exceeded the one billion dollar mark for the first time,
It is estimated that retail sales will reach $2 billion by 1975.'

Rapid changes have occurred in the pesticide industry. This
is true particularly since the introduction of new synthetic organic
pesticides, including chlorinated hydrocarbons, organic phosphates,
and carbamates." For the U. S. in 1954, total pesticide production
was 419 million pounds. By 1965, production had more than
doubled to 877 million pounds. Sale of herbicides has increased
mllre rapidly than sale of either insecticides or fungicides. In
1965, herbicides sales wej'e 42 of total pesticide sales. It is ex-
pected that sale of herbicides will exceed that of insecticides by
1975.'

About 5'; of the land area in the United States is treated with
insecticides annually according to pesticide wildlife studies of the
U. S. Department of Interior.' More than three-fourths of the
treated area is lTopland 01' cropland pasture, with nearly one-half
of the treated cropland planted to grain. However, only 15 of
the grain acreage is treated. This compares to 80 ~Xof the fruit
and nut acreage, 75 (~ of the cotton acreHge, and 50 of the vege-
table alTeage which are treated (figures based on estimates made
for 1~)62).

The land area treated with herbicides in 1962 was estimated
at more than 85 million acres and represented a 60 ,; increase over
U159. Since there is considerable overlap of land treated with in-
secticides and land treated with herbicides, it has been estimated
that 1 acre in 12 of the nation's total land area j'eceives one or
more lwsticide treatments each yea!'." Of all pesticides sold by

'''Pestil'ides,'' Ch.'mieal W('ek, May 2fi, HH;:3, p. 11K.
('Bd'on' 1800, simplp ('ompolllHls sueh as Iyl', lime, soap, turpentine,

mineral oil, and arsenil' wen' uspd as inseetieidps. The USPof Paris g'l'een in
18(;7 to eontrol the Colorado bpetle marked the beginning of the use of com-
nH'reial pesti('ides and led to thp eommereial usP of ll'ad and cakium arsl'nate.
Befon' Ul4fi and thl' introduetion of DDT, thl' use of agTil'ultural inseeticides
was eonfinpd to fruits, vl'gl'tables, ('otton, and a few other high-value erops.
See Headley, ,J. C., and .J. N. Lewis. The Pestidde Problem: An Eronomi<'
:'qlpro,H'h to Publi(' Poliey, \Vashington, Resources for the Future, Inc., Hl67.

Ill. S. Ikpartn1l'nt of Agriculture, ASCS, Th.· I'estieide Revi('w, October,
1!J(j(i.

"U. S. D.'partnH'nt of 1nteriol', I'estidde- Wild Iif.· Studi('s, Fish and Wild-
life Cin'ular 1G7, .J une, U)(j;l.

"Estimated av('rag'l' annual (TOP losses in till' U. S. due to plant diseases,
nematodes, inseets, and weeds an' $10.2 billion. For livestock, the estimated
average annual loss is $2.8 billion. Sl'e U. S. Department of Agriculture,
Losses in Agri,'ulture, ARS, AgTicultural Handbook No. 2!Jl, August, H165.
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United States firms in 1964, about 40';;' were sold to farmers. In-
dustry, government, home owners, and exports accounted for the
rest. If only sales for domestic use are considered, farmers ae-
counted for a larger proportion of pesticide sales. '"

In 1964, Tennessee farmers reported i~44,195 acres of cropland
treated for the control of insects and diseases and 554,72;~ acres
treated for control of weeds, grass, or brush (Table 1). However,
cotton farmers in Tennessee treated only ;~4,; of their 1~)(i4 cotton
aC'l'eage to control insects and diseases and 47'/; of this ac'reage
to control weeds, grass, or bruPh. Corn producers treated ;W f, of
the earn acreage harvested for grain to control weeds, grass, or

brugh.
Adverse effects from pesticide use, such as the killing of fish

and other wildlife and the discovery of DDT and its metabolites in
the fatty tissue of humans and other warm-blooded animals, have
been responsible for controven'.y over the use of pesticides. These

'''Headley, J. C., "Estimating the Produetivity of Agricultural Pesticides."
Journal of Farm Economics, 50:13-2:~, !<'ebruary, l\Jli~. Exporb ,I('('ounted for
about one-fourth of total ppsticides sales.

Table 1. Acres of cropland in Tennessee treated with pesticides,

1964

Acreage treated for control of
insects and diseases

Acres
50,600
45,052

170,302
20,578

3,103
54,560

344,195

Crop
Groin
Alfalfa, clover and other hoy
Colton
Vegetables
Fruit and nuts
Seed crops and other crops

Acreage treated for control of
weeds, grass, or brush

Acres
239,772
232,528

2,808
59,317
20,298

554,723

Source: U. S. Department of Commerce, Bureau of the Census, U. S.
CensUs of Ag'l'iculture, 1964, Tennessee.

Crop
Corn
Cotton
Small groin
Other crops
posture and range land
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controversies have led to increased regulations affecting pestici(le
production and sale. I I Additional research needs to be directed
toward reducing uncertainty about the harmful effects associated
with pesticides and toward the development of policy at the na-
tional level.

OBJECTIVES AND PROCEDURES

The objectives of this study are: 1) to estimate the volume
and value of pest irides sold in Tennessee; 2) to examine the pur-
chasing patterns of pestieides by vegetable pl'oducers in the State;
and 3) to determine the factors that inflnence the use of pesticides
by thr vegetable producers.

Firms that manufacture or formulate pesticide products for
sale in Tennessee are required by law to register their products
annually with the Tennessee State Department of Agriculture. In
1!)(j5, 585 such firms were registered. Data to estimate the sales
volume and value of pesticides were obtained through a mail
questionnaire returned by :)16, 01' 54', of these firms. Of these
316 firms, 158, or 50 'A , sold pesticides in Tennessee in 1965. Of
these 158 firms, 121 supplied information that could be used to
estimate sales volume and value.l"

Dat<~ collected on buying insecticides and the factors that in-
fluence theil' use were limited to vegetable producers. This derision

liThe Federal Insecticide, Fung-icide, and Rodenticide Act of 1!)47 which
was anH'nded in 1!Hi!l is one of the basic pesticide laws. Set· Ward, Justus C.,
"A Dynamic Statute for Pesticides," The Yearbook of Ag-riculture 1966,
Washing-ton: Government Printing- Office, 1!)(i6, p. 272. The purpose of this
Act is to protect users of pesticid('s from personal injury or pconomic loss by
prohibiting- adult('ration or misbranding- of ppsticidp products. This Aet re-
quires that all p('stieidps be reg-isterpd with the U. S. Departmpnt of AgTicu!-
ture. By ID6fi, more than fi7,OOO differpnt formulations were reg'istered under
this Act. S('e Sundquist, W. B.. "Economic Research on Pesticide US('," Minne-
sota Farm Business Notes, No. 472, May, 1!)6fi, Univ('rsity of Minnesota, p. 1.

The Federal Food, Drug' and Cosmetic Act of 1!l:3H first provided for
consunlPr protection ag-ainst pesticides in food supplies. This Aet authorizes
the establishment of tolerances for the amount of chemical residue allowed
in the food prodm·t. In addition, all fiO states have laws reg-ulating- pesticides;
and thpse products must be reg-istered in each state whpre saIl' is int(~nded.
See "P('sticides," Chl'mical Week, .Tunc 1, 1D63. p. fi6.

" After reviewing- the data obtained and noting' the distribution of the
121 firms that responded to the questions asked in the mail questionnaire.it
was concluded that the sample was representative of the' population. Thirty-
seven firms indicated they could not supply the information wanted on a state
basis or that company policy prohibited the release of such information.
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was made becam;e many vegetables grown for human consumption
have been closely examined by state and federal officials for pesti-
cide residues; also, because vegetables are normally susceptible to
attack by pests and diseases that require the use of pesticides for

theil' control.

Only those vegetables and one small fruit of eommercial im-
portance in the State were included in the study. The vegetables
were considered as commercially important if there were at least
1,000 acres produced. Using this criterion, 1;~erops were induded:
blackeye peas, cabbage, gTeens, irish potatoes, lima beans, melons,
okra, snap beans, sweet corn, sweet pepper, sweet potatoes, tu-
matoes and strawberries (small fruit).

For purposes of sampling, the State was divided into three
areas. the commonly delineated grand divisions of West, Middle,
and Eap,t Tennessee. Those counties within each area with the
greatest acreage in 1964 of each of the 1:~crops were selected ap,
sample counties. Since some of these countiep, had the largep,t
acreage of more than one of these cropp" only 17 eounties were
included (Figure 1). A list of commercial vegetable growers in
each of the counties was obtained from county agrieultural agents,
representatives of marketing cooperatives, processors, and selected
producers. From these lists, 2:~9 growers were p,elected ap, a p,ample

to be interviewed. I::

Quep,tions on the interview schedule were designed to obtain
ditta on the commercial vegetable growers, the pesticide appliea-
tion equipment they owned, the method,,, that were llsed to apply
pesticide materials, how mueh money the growers spent for pest i-
cidep" where they obtained pesticide information, and from whum
the materials were purehap,ed. A series of open end questions were
asked to obtain the growers' basep, for deciding when pesticides
should be used, type to use, and rate of application. Proeedures
used 10 determine the influenee of deliberateness and knowledge
of pesticides on buying decisions, and to determine factors affecting
the volume of pesticides used are indicated in a later section of

this report.

"The following pro('edure was followed. I I' the ('ounty list ('ontained the
names of 10 produ('('I's or less, then the sampk indudpd all thl' prodUl'pl's
listed. If the list ('ontained the names of more than 10 produn'rs but less than
100 the sample ineluded 10 produeers sel('('ted at nllldom from th" list. If the
list' contained the names of more than 100 produ('(')'s, th" samp\t' size was
10o~. of the number of names on the list drawn at random.



West
Tennessee Middle Tennessee East Tennessee

Figure 1. Geographic areas and counties included in the study.
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THE PESTICIDE MARKET IN TENNESSEE

The pesticide market in Tennessee is relatively large-con-
sl1ming in 19G5 over 17,B million pounds of pesticide materials
valued at more than $Hi.G million at the manufaeturer's level
(Table 2), The average price per pound of pesticide material was

Table 2. Volume and value of pesticides sold in Tennessee, 1965

Estimated Estimated

volume value

of of

pesticides Standard pesticides Standard

Type sold error.1 soldl> error

Insecticides
Herbicides
Fungicides
Rodent ic ides
Others
All pesticides
--_._.---------

aThe ("ham'l's are HR out of 100 that the volunll' of the differt'nt lwsticides
sold lies within 1 standard error of the sample nll'an. Th(, nUl'('e for all p('sti-
cides sold, for example, is from 14.222.000 to 20,44R,000 pounds,

hValue is at the manufac-turer's 1('vel.

Pounds
(000)
9,729
4,919
1,178

233
1,276

17,335

Pounds
(000)
2,358
1,512

538
85

308
3,113

Dollors
(000)
7,935
5,134

959
394

2,482
16,669

Dollors
(000)
1,496
1,699

398
240
933

3,077

Average
price
per

poundh

Dollors

82
104

81
,68

195
,96

~){j cents. In 1965. pesticide sales in Tennessee represented i1.6'/c
of total U. S. sales.

The volume of pesticide~: sold annuall~' per firm was over
59.000 pounds. Of total pesticide sales, 56'" was for inseetit'ides,
28'/, for herbicides, 7', fo]' fungicides, and 9', for rodenticides
and other pesticides (Table ;>'). Fifty-eight percent of total pesti-

Table 3. Average volume of pesticides sold annually per firm and
proportion sold for agricultural purposes, 121 firms, Ten-
nessee, 1965

Type

Average
volume sold

per firm

Pounds
33,262
16,816
4,027

798
4,362

59,265

Insecticides
Herbicides
Fungicides
Rodenticide,
Others
All pesticides--------------"._------

Type of
pesticides

sold

Percent
56
28

7
1
8

-_._-------~._--

100

12

Sold for
agricultural

purposes

Percent
62
50
65
40
53
58



('ide sales was for commerci,d agricultural purposes. Of total in-
seetieides and herbicides sales, 62', and 50', , respedively, were
for agricultural use.

Pesticides are sold through varIOUS retail outlets as indicated
in Table 4. For insed icides sold for agricultural purposes, the
principal ou Llet was t he general supply st ores. For herbicides, the
principal outlet was the local farmel' cooperative associations.
Fungieides and rodentil"ides were sold primm'ily through nonagri-
('ultur,,] ou1lets such as drug, grocery, department, and discount
stores. One-third of all pesticide sales were made through non-
agricult ural retail outlet s.

THE COMMERCIAL VEGETABLE PRODUCERS

The 2:~~)('ommercial vegetable producers surveyed in Tennes-
sre averaged 52 acres in veget abIes per farm in 19G5. West Ten-
nessee producers averaged 77 ,\l'l'es in vegetables pel' fm'm compared
to 52 acres in Middle Tennes,'ee and 18 ,\l'l'es in East Tennessee.
Forty-t wo nercent of t he vegetabh~ growel'S in West Tennessee
w;eraged 15 ,1('l'eS or less of vegetables pel' farm and 15', averaged
more t ha n 100 acres. Eight y percent of t he growers in East Ten-
nessee }lveraged 15 acres or les,' in vegetable produdion. The farm
units (in whieh the vegetables were grown averaged ;~G9 aeres for
the West Tel1nes~,ee producers (24', averaged more than 500 acres
pel' farm), 190 acres for producers in Middle Tennessee, and 220
aeres per f:lrm for producers in East Tennessee. Al'l'es in cropland
followed similar patterns, averaging 155 acres for the State as a
whole (Table 5).

The vegetable growers averaged GO .vears of age and had 2G
years of farming experience. Ahout one-thinl of the growers com-
pleted high school and (i', had a college degree; however, the num-
ber of veal'S of edlll'atioll averaged 9 .vears. Forty-foul' pen'ent of
the growers owned their fm'ms, ;~8', were part owners, and 18';
\\'(~re lenants. Tenancy rates were much higher among the growers
in West Tennessee than in Middle and East Tennessee.

Tilirty-five peref'nt of the producers reported gross farm in-
eomes exceeding $10,000 pel' f,lrm ill 1065. In West Tennessee, .:17';
of the producers had gr(\ss ilH'omes from farming in excess of
£10,000 pel' farm ('ompared to 2G', in Middle Tennessee and 22';,

13



Table 4. Distribution of pesticides through various retail outlets, 121 firms, Tennessee, 1965

Retail outlet

All
pesticides Insecticides Herbicides Fungicides Rodenticides Othena

Percent - - - - - -
29.6 37.8 27.2 3.3 7.1 4.4

181 90 37.6 45 10.0 26.4

106 16.0 2.6 2.3 8.7 7.5

3.3 4.4 1.8 .3 .5 4.4

2.8 3.9 1.6 .3 .6 2.3

1.1 1.7 .4 .1 2.7

.8 .7 1.0 .8 .2

.2 .2 .3 .3 .8 .1

.7 1.0 .1 .3 .7 1.0

328 25.3 27.4 878 68.9 537

includes such pesticides as miticides, nematocides, soil fumigants, and defoliants

G"rleral farm supply stores
Farmer cooperatives
Feed ard seed stores

I-' Direct sales to farmers
oj:.>. Implement dealers

Direct sales to commercial applicators
Landscape and nursery firms
Elevators
Country genera I stores
Otherb

aThe pesticide classification of "others"
and desiccants.bOther refers to nonagricultural type of outlets, such as drug stores, discount houses, grocery stores, and department

stores.



Table S. Data on 239 commercial vegetable producers, Tennessee,
1965

Characteristics

West
Tenn.

Number of vegetable producers
Size of farms, acres
Acres in cropland per farm
Acres in vegetables per farm
Years of farming experience
Age of vegetable producers, years

104
369
224

77
26
49

Education of vegetable producers, years
Tenure of vegetable producers, percent

Owner
Part owner
Tenant

Vegetable producers with gross farm
income over $10,000 per farm, percent

More than half of gross farm income
from vegetables, percent

MaJor form enterprise being vegetablEs,
percent

Amount of hired labor used in total
farm operation, hours" 2,960

-Middle
Tenn.

76
190
134
52
24
48

9

31
37
32

47

22

39

1,874

East
Tenn.

9

59
220

91
18
24
53

10

Tenn.

57
38

5

22

18

20

aComputed for producerR that uRed hired labor: HO in WeRt TennesRee,
61 in Middle TenneRsep, and 4H in EaRt Tel1tlPSRee. Sixteen percent of the
vegetable producerR did not URe hired labor in their farm operation.

55
40

5

26

38
58

1,679

in Ea:,t Tennessee. One-fourth of the producers indicated that
more than half of their gross farm income came from vegetable
enterprises. Vegetable produdion was the major farm enterprise
on 88'; of the producers' farms.

Application Equipment and Application of Pesticides

239
263
155
52
25
50

9

44
38
18

35

25

38
2,293

Of the 17i~vegetable growers who owned pesticide application
equipment (72',;), 60'.1, owned trador dURters or sprayers. An
additional B4'/; owned hand sprayers or dusters. Six percent owned
high clearance self-propelled sprayers. Hand sprayers and dusters
were used to a greater exter.t by East Tennessee growers than
others. High clearance self-propelled sprayers were owned by 109{,
of the growers in West Tennessee, 5'.~ in Middle Tennessee, and by
n,me of the growers in East Tennessee (Table 6).
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Table 6. Type of pesticide application equipment owned by 173
Tennessee vegetable producers, 1965

a

West Middle East

Tennessee Tennessee Tennessee Tennessee

Type
(N=66) (N=51 ) (N=56) (N=173)

Percent Percent Percent Percent

rractor sproyei
43 27 31 36

Tractor duster 29 38 9 24

Hand sprayer 9 14 44 21

Hand du;tu 'J \6 16 13

High clearance self-
propelled sprayer 10 5

6

"Sixty-six, or :2W ~, of the 2:l~' V(,!.',...t"ble prodlj('et's in till' samplP did not
own pesti"ide applinltion equipntent. Of tIll' vel.':l'tabl<- produc('rs iu West
'\'enness,'<', :\7', did not own appli"ation equipm,'nt; in Middl,' '\','nl\<':-;S('(', :l:l', :

and in Ea~t Tpnnesst>e, !)(;. .

Aerial spraying or dusting was used for appl~'ing pestici<le
rnaterials by about 20'; of the 2;)9 vegetable gro,vers in the State
and was more commonly used in West Tennessee, Twent~·-four
percent of the growers applied pesticides by using a I rador spra~-er
and :n', a tn\dor duster. Taken together, hand sprayer,.; and
<luster,.; were used by over 4;~', of the growers in East Tennes,.;ee,
2:~'; ill Middle Tenne,.;,.;ee, 9', in We,.;t Tenne,.;,.;ee, and 21', for the
State. Only 4', of the growers applied pe,.;ti('ide,.; wil h high clear-

ance sdf-propelled spra~!ers Cfable 7).

Table 7. Method used to apply pesticide materials, 239 vegetable

producers, Tennessee, 1965
West Middle East

Tennessee Tennessee Tennessee Tennessee

Method
(Nc~ 104) (N=76) (N=59) (N=239)

Percent Percent Percent Percent

Tractor dust 33 26 32 31

Tractor spray 23 32 30 24

Hand spruy 5 10 23 \ 1

Hand du,l 4 13 20 10

Aerial spray 15 11 3 11

AeriClI dust 14 {, 2 9

H ;gh-c leuranC0 self-
propelled sprayer 6 2

4

PESTICIDE PURCHASES BY VEGETABLE GROWERS

The 2:~9 ('ommen'ial vegetable grower,.; spent an average of
$472 for pesticides in 1965. West Tennessee growers spent three
'tl

l
d one-half time,.; mol'(' ($72:\) 1'01' pestil·ide,.; than East Tennessee
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growers ($}98). However, they had more than four times the
acreage in vegetable crops (Table 8).

Table 8. Expenditures for pesticides, 239 vegetable producers, Ten-
nessee, 1965

West Middle East
Tennessee Tennessee Tennessee Tennessee

Dollars (N=104) (N=76) (N=59) (N=239)

Percent Percent Percent Percent
Less than 100 38 48 58 45
100-399 26 27 29 21
400-699 10 10 4 9
700-999 6 ~ 7 61,000 or more 20 10 2 13
Average expenditures $723 $339 $198 $472

Over half the growers purchased pesticide materials from local
Llrmel' ('ooperative associations. General farm supply stores and
feed and seed stores were the major sources of pesticide purchases
by another fourth of the growers (Table 9), Neal'iy three-fourths

Table 9. Major sources of purchases of pesticides, 239 vegetable
producers, Tennessee, 1965

West Middle East
Tennessee Tennessee Tennessee Tennessee

Source (N=104) (N=76) (N=59) (N=239)

Percent Percent Percent Percent
Tennessee Formers' COOpcfOllvt' 58 39 52 51
General Inrm supply store', 12 19 18 15
Feed and 'eed 'Store~. 6 18 10 11

Processur 15 8 8 11
County general stores 3 8 5 5
Direct fron1 manufacturer 3 8 7 5
Commercial aDpllcato, 3 2

of the growers traveled less than 10 miles to pun'hase pesticides,
Neal'i~' two-thin\,; of all the gn)\overs pun'hased their supply from
only Oile re1ail outlet. A third of the growers indicated that con-
venience was the maj 01' reason for buy ing from only one source,
Other important reasons given were prite (25',), credit (12',).
and ('us/cm (10' ( ), Of growers buying from more than one retail
outlet, one-half indinlted it was because IHll'chases were made
wherever it was the most convenient to do so. Other reasons given
flJr buying pes/ icicles from more than one dealer was because of
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the desire to share purchases among different dealers (20 'I' ) ,
becam;e the particular material needed was not available (18 '/ ),
and because of their desire to try different brands (12'; ).

Source and Use of Information about Pesticides

Thirty-one percent of the vegetable growers indicated that
Extem;ion Service personnel was the most important source of in-
for'mation about pestieides and their use (Table 10). Thirty-foul'

Table 10. Most important sources of information about pesticides
and their use according to 239 vegetable producers, Ten-

nessee, 1965
West Middle East

Source of
Tennessee Tennessee Tennessee Tennessee

information
(N=104) (N=76) (N=59) (N=239l

Percent Percent Percent Percent

Extension Service personnel 24 40 35 31

Dealers and salesmen 27 27 15 24

Neighbors and friends 21 12 9 15

University publications and
field days 8 11 20 12

Processor's fieldmen 10 2 13 9

Farm magazine articles 8 6 5 7

Radio and television 2 2 3 2
--~_._ .._.--_.---_.-

percent of the growers indicated they used this sOlll'ce of infor-
mation frequently, :~o'X now and then, and :~6'I' seldom 01' never
(Table 11). Dealers and salesmen of pesti('ide materials were the
second most important information source (24'; ) about pesticides
and 40'1, of the growers used this source frequently, :n'" now
and then, and 2;~'X seldom or never. Information received through
radio and television advertising and educational programs were not
considered important sources; however, 5'/< of the growers used
this source frequently, :~O'I; now and then, and 54'; seldom or

never.

Bases for DeciSions on Use of Pesticides

Sixty-four percent of the growers indicated that personal ob-
servation of damage to plants by pests was the major factor de-
termining when pestieides should be used. Another 28 '/1, followed
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Table 11. Use of different sources of information about pesticides and their use, 239 vegetable producers,
Ten nessee, 1965

----- --- - -------Frequen-ily

~ Mid~- ---e.;;t----- West
Source of information Tenn. Tenn. Tenn. Tenn. Tenn.

---_ ... - ._--- ._--------

Now and then ------------Seldom or--r;-ever-----
Mid.- - - East - - West-- - --Mid~------East

Tenn. Tenn. Tenn. Tenn. Tenn. Tenn. Tenn.

31
37
30
36

20
21
44
35

35
19
32
30

aNumber of observations: West Tennessee, 104: Middle Tennessee, 76; East Tennessee, 58; and Tennessee, 239.

38
33
25
24

28
23
36
31

Neighbors end friends
• Dealers and salesmen

~ Extension Service personnel
Farm magazines

- - - Percenta
29 21 45
33 44 37
25 32 38
33 26 53

47
39
45
44
80

31
41
45
57
95

---- ----- ---

35
44
58
73
83

39
40
49
54
85

51
46
31
32

17
30
37
23

41
40
34
33

44
37
36
44

University bulletins and

field days 27 29 27 28 26 40 38 33
Pesticide compony publications 23 27 13 22 38 32 43 38
Magazine ads 23 16 10 18 32 39 32 33
Radio ond television 21 16 5 16 35 27 22 30
Proces_so_rs_fieldmen l_7 3 1_5 ~L ~ ~__. 2 2.



a preventive schedule of dusting or spraying. Specifil-ations in
growers' contracts and advice received from processors' field men
and Extension Service personnel were other factors given as bases
for mclking such decisions (Table 12).

Table 12. Bases for decisions by vegetable producers for determin-
ing when pesticides should be used, type to use, and
rate of application, 239 producers, Tennessee, 1965

Bases for decision

Personal observation of
damage or pests

Preventive schedule
Contract specif;cations
Adv ice from processors

fieldmen
Advice from Extension

Service personnel

Post experience
Advice from Extension

Service per~onnel
Advice from pe,ticide dealer
USDA recomnF.ndatiom
Adv ice from processors

fieldmEn
Contract specifications
Advice from cO'nmerclal

applicotors
Informotion on lobeh

Instructions on labels
Advice frum comm"rclo I

applicators
Past experience
Adv ice from processur',

fieldmen
By guesswork--to completely

cover plant
Advice from Exltcnsion

Serv ice persunne I

West
Tennessee
(N=104)

Percent

Middle
Tennessee
(N=76)

Percent

East
Tennessee
(N=59)

Percent

Tennessee
(N=239)

Percent

When pesticides should be used

65
14
11

68 60
26 33

64
23

5

7 ] ? 4

3 3 5 4

20
What type to use

73 40 38

14
15
15

5 18
13 8

6 13

13
13
13

10
15

3 12 9
7

II 1
8

5
2

46
Rate of application

44 27 41

28
13

I:' 12
)', 28

71
20

9 5 8 7

5 20 7

3 6 5 4

The del'ision on what type of pestil'ide material to use is often
d iffil'u It. In many sit ua tions different l' hemil'als will adeq uately
take 1'<!l'eof a given pest. Also, the same basil' l'hemil'<ds are manu-
fact tired under different brand names. II'l'espect ive of these diffi-
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21

culties, the decision on what type of pesticide to use was oased
upon past experience by ;~8';; of the vegetable growers. Advice
from Extension Service personnel, from pesticide dealers, and rec-
ommendations in publications of the U. S. Department of Agricul-
ture was gi ven as the ba~es for decision by another ;~9,; of the
growers. Ea(·h of these -.;ources of information was equal in im-
portanee. Little attention wa:" given to information on the labeb
of the pestieide materials as to the type of material needed to
control pes~". On the other hand, 41'; of the growers indicated
they followed the instructions on the labels of the pesticide con-
t<liner in dEtermining the amount to use. Advice from representa-
tives of firms that apply pesticictes was the basis for making the
decisil)n on how ml\('h pesticide to use by another 21', of the
growers, and advit'e from Extension personnel and processors' field-
men was followed by 11'j' .

Vegetable growers were nol very brand conscious and had little
IO,valty to brands when it eame to pesticide purchases (Table l:n.
Only t')', of the growers indicated they would change dealers in
order to eontinue using the brand of pesticide they had been using
if their dealer discontinued handling their regular brand. On the
01 her hand, GO', of the growers indieated they would continue to
trade wit h their de,iler and buy a different brand of pesticide
rather 1han ('hange dealers in order to buy the pestieide they had
been using. About one-fourth of the growers said dealers made
on-the-farm c,dls to sell pesticide materials. About 40', of the
dealers ('alled on West Tennessee growers compared to only 7',
tbat ('<llled on East Tennessee growers. Difference in kind and
acreage of vegetables pel' farm probably accounts 1'01' this dif-
ference in the dealers' sales activity.

Representatives of chemical companie" promote the sale of
pesticide products through contacting growers and processors and
sllppl.ving them with educational and promotional literature. Seven-
teen percent of the growers used the services provided by these
representatives (Table 1:~). Such services were used more fre-
quently by West Tennessee gruwers than by the growers in Middle
or Ea"t Tennessee.

In gelwral, vegetable growers did not check prices of pesticide
materials lwfore making purchases. Most of them believed there
were 110 price differences among retail outlets. Short term credit
was generally supplied to the growers by their pesticide dealers.
Nearly a fourth of the growers reported they could obtain :30 days



Table 13. Selected factors related to pesticide purchases, 239
vegetable growers, Tennessee, 1965

Selected factors

West Middle
Tenn. Tenn.

(l'l=104) (l'l=76)

Percent Percent

East
Tenn. Tenn.

(l'l=59) (l'l=239)

Percent Percent

Dealer and brand loyalty
Stay with dealer and change brand
Stay with deoler and try new brand
Change dealer to obtain specific brand

59 47
31 44
10 9

75 60
22 32
3 8

Used services af chemical company
representative
l'-lone
Little
Much

77
5

18

87
3

10

92
7
1

83
5

12

Checking of pesticides price two
months before study

Never
Seldom
Frequently

88
8
4

85
15

80
15

5

85
11

4

Credit terms on pesticide purchases

None
30 days
60- 120 days
Any terms desired

2
31
22
45

18
19
10
53

12
10
6

72

8
23
15
54

eJ'edit, 15'/i ,60 to 120 days credit, and 54'; stated they eould get
credit extended on any reasonable terms desired. Only 8 'j;' of the
growers indieatecl their dealers would not extend eredit (Table 13),

INFLUENCE OF DELIBERATENESS AND
KNOWLEDGE OF PESTICIDES ON

PURCHASING DECISIONS

Influence of Del iberoteness

Deliberate decisions are those based on ehoiee proeesses in
which alternatives are eonseiously identified ancl evaluated. These
processes involve inquiry, reflective thinking, and some attempt
to anticipate the eonsequenees of alternatives." To find out how
deliberate veg-etable g-l'owers were in making- deeisions about pesti-
eide pUl'ehases, a series of open response questions were asked
relative to the faetors that influenee sueh decisions. (See Appendix

'4Smith, Eldon D .• "The Deliberativeness of El'olJolllil' Choices," The
Southern Economic Journal, 29 :~l9-43, No. I, July, 1H62. The del'ision-making
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A for a lif't of the questions asked.) An attempt was made to
scale the growerf" responses to these questions according to Gutt-
man scale procedures. (See Appendix P, for comments on the Gutt-
man scale.) The attempt failed because the results did not meet
the minimum criterion for a Guttman scale. It was believed,
however, that the pattern of responses showed sufficient con-
sisteJl('y so that the scale that evolved could be considered a quasi
scale. Admittedly, the procedure is crude. But if the variations
in deliberativeness of farmers with respect to purchasing decisions
importantly affect their pesticide purchasing behavior, omission of
the deliberateness variable from the anal.vsis could lead to errone-
ous inferences and erroneous practical judgments.

Based Oil the quasi scale score, the growers were divided into
three groups: highly deliberate, moderately deliberate, and non-
oeliberate.', The distinction between deliberative and nondelibera-
tive decision makers relates to the disposition or readiness to
inquire and evaluate alternatives when and if the strategic ele-
ments become unsettled or changeable. The highly deliberate group
included those growers who made maximum use of technical, price,
and quality information, and who actively sought new knowledge
about pesticides. The moderately deliberate group included the
growers who made only limited use of technical, price, and quality
information and who paid little attention to services supplied by
the pesticide marketing agencies. The nondeliberate group was
made !lP of those growers who made no attempt to secure informa-
tion about t he qualities of a particular pesticide or its price and
llsuall.\' did not consider information supplier{ by other people.

The resulting quasi scale scores for the vegetable growers
r:lllged from 1 through 14 based on an increasing degree of de-

process should he viewed as a continuum, one in which intermediate decisions
are made which influence later decisions. Both terminal and intermediate
decisions are shaped by: 1) existing predispositions (example: deliberative-
ness) resultin,g from prior experiences and training, 2) environmental circum-
stances (situational supports), and 3) knowledge of various kinds.

"'1n dealing with attitudes, the correctness or incorrectness of a response
cannot be measured accurately against some yardstick of objective truth or
fact. The correct answers in an attitude scale are those which are lo'!,'ieally
judged to be a greater indieation of the attitude, while incorrect answers are
those logieally judged to be a lesser indieation of the attitude. (See Morrison,
n. K, and G. A. Kristjanson, Personal Adjustment Among Older Persons
(Brookings. South Dakota: South Dakota Agricultural Experiment Station
Technieal Bulletin 21, 1958).
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liberateness. Growers reCeIVll1g quasi scale scores of 1 t hrollgh 4
were arbitrarily placed in the nondeliberate group; those receiving
quasi scale scores of 5 through 10 were placed in the moderately
deliberate group; and those receiving scores of 11 t hrollgh 14 were
placed in the highly deliberate group.";

Generally speaking, the decisions with respect to pesticide
purchases were relatively nondeliberate or only moderately de-
liberate in character. Forty-two percent of the growers were
assigned in the nondeliberate groun. Over half of the growers,
51 ;;; , were assigned in the moderately deliberate group. Only 7',
of the growers were highly deliberate in their pestil'ide purchases-
meanirg that only 7 growers out of 100 made extensive use of
technical, price, and quality information on pesticides before mak-
ing their pun'hases (Figure 2).

;"Thp procedurp of arbitrarily placing individuals into dplil)('ratelll'ss
groups baspd on their quasi scale scorp is crude. However, later testing of the
approal'h using different attributes thought to he rplat(,(! to thp individuals
deeision on buying pesticides revealpd high correlation ("oeffj("jpnts.

PCT.

30

25

20

15

10

I Moderately deli berate I Highly deliberate

__ 1...- __ 51% 1...- 7_%
_

I
I
I
I
I
I
I
I
I
I

Nondeliberate

42%----

5

2 3 4 5 6 7 8 9 10

QUAS I SCALE SCORE

II 12 13 14

Figure 2. Distrihution of quasi scalp scorps on dplih('rah'ness in making pesti·
cide pun-hases, 239 ypgl'tahlp JJrodu("('rs, Tpnnesspp, 196:;.
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Little difference was not.ed in the percent. of growers falling
in the three different delibenlteness groups between West, Middle,
and East Tennessee. ThE' only appreciable difference was in t.he
percent falling in the highly deliberate group in East Tennessee.
[n this ease, only :~', of the growers in East Tennessee were e1assi-
fied as highly deliberate in their pesticide purchases compared to
R' ( in West Tennessee and 7' ( in Middle Tennessee. The number
of caS2S in each group was small.

St:ltistieaIl.v signifiC'ant cOlTelations were found between the
deliberativ2ness of pesticide purchasing decisions as measured by
the individual deliberativeness scores and the relevant variables
that affect ('hoice in buying pesticides Cfable 14). The growers'
knowledge about pesticides \vas the most important factor relating
to deliberativeness in making purchases. Gross farm income, edu-
cation of the grower, and the amount spent for pesticides were the
next most important factors. The results also suggest that de-
liberativeness was not distributed randomly with respect to other
characteristics that were not significant in determining the degree
of deliberativeness. Examples of variables not significantly related
were YP<lrs of farming experience, age of the grower, distance to
nearest retail outlet for pesticides, and the percent vegetables con-
tribute to total gross farm income.

Influence of Knowledge

The vegetable growers were also asked a series of questions
about their general knowledge of pesticides. Similarly, the growers'
respon"es to these questions were scaled according to the same
Guttman scale pn)('edures that were used in determining how de-

Table 14. Correlation coefficients between deliberativeness score
and relevant variables that affect choice in the purchas-
ing of pesticides, 239 vegetable producers, Tennessee,
1965

Relevant tactors·~
Correlation
coefficients

Knowledge about pesticides
Gross farm income
Education of producer
Pesticide expenditures
Vegetables, acres per farm
Hours hired labor used
Cropland, acres per farm

"Signifieant at the 0.0;' level.

.365
267
253

.248

.229

.196

.167
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liberate growers were in making decisions on pesticide purchases.
Again, this procedure failed to produce re~mlts that meet the
minimum criterion for a Guttman scale." The pattern of responses,
like that of deliberateness, showed enough consistency so that the
items could also be considered a quasi scale.

Based on the quasi scale knowledge score, the growers were
divided into three groups: nonknowledgeable, moderately knowl-
edgeable, and highly knowledgeable. The quasi seale scores ranged
from 1 through 39 based on increasing degree of knowledge.
Growers receiving scores of 1 through 12 were arbitrarily placed
in the nonknowledget:ble group; those receiving quasi scale scores
of 1:3 through 27 were placed in the moderately knowledgeable
group; and those receiving scores of 28 through :39 were placed
in the highly knowledgeable group. In tel'ms of this classification,
221>; of the growers were highly knowledgeable about pesticides,
40 I/, moderately knowledgeable, and ;i81/; nonknowledgeable
(Figure 3). Very little difference was noted in the percent of

17The coefficient of reproducihility of .778 was obtained with a minimal
reproducibility of .fi9!J. The coefficient of reproducibility for individual ques-
tions ranged from .70 to .97.

PCT. Moderately
Nonknowledgeable I knowledgeable

__ 38% __ I __ ~O% __

I
I
I
I
I
I
I
I
I
I

Highly
knowledgeable

30

20

1 __ -22%--

I
I
I
I
I
I
I
I
I
I

10

1-4 5-8 9-12 13-16 17-20 21-24 25-27 28-31 32-3536-39

QUASI SCALE SCORE
Figure :J. Distribution of quasi scale scores on knowledge about \wsticides and
their use, 239 vegetable growers, Tennessee. 1965.
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Statist ieally signifieant eorrelat ions were found between the
kl10wledge of produeers about pestieides as measured by the indi-
vidual knowledge seores and relevant variables that affed ehoiee
of pestkide pLll'ehases (Table 16). The relevant variables positively
correlated were edueation of the produeer, gross farm ineome,
amount of hired labor used, pestieide expenditures, deliberateness
in making pun:hasing deeisions, and acres owned-in crops or in
vegetables. Age of the produeer and years of farming experience
were negatively eorrelated with the knowledge seore.

27

growers falling in the knowledge groups based on the quasi scale
seores between West, Middle, and East Tennessee. The quality of
the answers given by the growers to questions concerning their
krlOwledge about pestieides is shown in Table 15. In general, a
higher pereentage of the ratings assigned to the answers fell in
the poor and fair eategories when they wel'e added together than
in the good category.



Table 15. Quality of responses to questions reloted to knowledge about pesticides, 239 vegetable producers,
Tennessee, 1965

Quality of answers to questions about pestic:des

Good Fair Poor

.Percent-
21
25
16

Question

(1)
(2)
(3)
(4)
(5)
(6)
(7)

l:l
(8)

00
(9)

(10)
(11)
(12)

What is meant by legal residue?
What is meant by excessive residue?
What is meant by illegal residue?
How do you keep residues on vegelables within legal
tolerances)
What agency checks feed and food for residues)
What is established tolerances for vegetables that
you produce)
Which of the following are classified as pesticides:
insect ic ides, mit ic ides, rodent ic ides, fu ng ic ides, herbic ides,
aquatic ides)
DDT is a member of which following group: hydrocarbon,
organic phosphate or carbamate?
Malathion is a member of which following group:
hydrocarbon, organic phosphate or carbamate)
Which of the following would control corn ear worms:
DDT, sevin, malathion, lindane)
Which of the following would control aphids: DDT,
malathion, sevin, parathion'
All of the following terms are found on pesticide labels,
Define their meaning.

Wettable powder
Antidote
Toxic poisoning
Diluted
Fungicide
Larvae
Agitate
Herbicide

_~~~gredient_s _

27
26
26
61
40

16
2

8 23

10 49

12
6

16 61

13 44

69
48

4
50
28
23
67
38
34

10
2

43
13
24
28

3
5

11

52
49
58
23
58
69

41
87
93
23
43

21
50
53
37
48
49
30
57
55

---- -



Table 16. Significant correlation coefficients between knowledge
score and relevant variables that affect choice in the
purchasing of pesticides, 239 vegetable producers, Ten-
nessee, 1965

Relevant factorsa

Correlation
coefficients

Education of producers
Gross form income
Hours hired labor
Pesticide expenditures
Acres in cropland

Total acres awned
Deliberateness in purchasing decisions
Acres in vegetables
Years forming experience
Age of producers
- ---~Sig~ificant at the o.Oi;-](:\'el.

.645

.533

.369

.351

.324

.287

.265

.246
-.223
-.255

FACTORS AFFECTING THE VOLUME OF
PESTICIDES USED

III determining the relationship of factors that affect the
vnlume of pesticide materials used, a stepwise regression model
was used. Twenty-two variables were included.!' These were
variables thought to influence the volume of pesticides used, The
volume of pesticides used (the dependent variable Yi) was
measured by the actual expenditures for pesticides in 1965. The
independent variables considered were:

Xl the location of the producer III terms of the grand
divisions of the State

X.. total acres in the farm, 1965
X: acres of cropland, 1965

.The Stl'PWi~l' Hl'gT('ssion l'rogTam ucl'd a seqUl'nce of llluitiple linear
regression l'quations in a stepwisl' nlalllH'r adding onl' variable to the re-
gTession ('quation at eaeh stl']J (Sl'(, Thl' Univl'rsity of Tennessee Computing
Centl'r. "BMD02R Stepwis(' Hegression," The University of Tennessee, Knox-
ville, Sl'ptember 1. lUGS). The variable' addl'd at ('ach step was the one which
made the gTl'atest rl'duction in th(' l'lTor sum of squarl's. The statistical
critl'ria USl'd to detl'rminl' the goodness of fit of the regression equations were
the codficient of llPtermination (R) and thl' student t-test of the estimated
coefficients (tic'), bi valm's being' the regTession coefficients that measure
the pffeet on thl' dppendl'nt variable (Y,) ppr unit change in the independent
variable X I), The test of significance of the bi values was obtained by tol :=

bi/SIc" wherp Sbl is l'qual to the standard error of the regression coefficient,
The purpose of this test was to determine whether the bi values were signifi-
cantly different from zero at a given probability level.
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X! acres of vegetables grown, 1965
X- percent vegetable enterprises contributed to total

gross farm income, 1965
XI: hours of hired labor employed, 1965
X, type of pesticide application equipment owner}
X" application of pesticides by producer or commercial

applica tor
Xl' distance to source of pesticides, nearest mile
X I" years of farming experience
X I I age of producer
X I~ years of education
X I;: gross farm income, 1965
X H - quasi scale deliberateness score
X I;, . -- quasi scale knowledge score
X I I: most important farm enterprise in terms of income,

1965
X I ,- method of applying pesticides
Xl" use of services of chemical company representative
Xl:' availability of assistance from pesticide dealers
X~" type of tenure
X:!I source of pesticides
X~:! source of information concerning pestiddes

In terms of this analysis, two-thirds of the variation in the
volume of pesticides used was associated with five variables. These
in order of importance are: 1) acres in vegetables, 2) hours of
hired labor employed in all farm operations in 1965, in distance to
the source of pesticides purchased, 4) years of education of the
grower, and 5) the use of information supplied by representatives
of chemical companies.'" When all 22 variables were included in
the regression equation, the additional variation in pesticide ex-
penditure8 accounted for was vel'y little, the coefficient of determi-
nation being increased by .009, or about 1I,; ,

"'The l'eg'l'Pssion equation rl'sll1tin",' from this analysis was lUi follows:
y 180.8:~ + 4.41X, + .07X, (;.24X, + 20.4\lX, +- :147.G7X,

Standard prl'OI' = (.:~:)8) (.01:n (2.;'4!)) (lo.nS) ((is.H',(;)
The multiple regression t'oeffit'ient (R) for thl' above equation was .S!!).
The t'oefficient of determination (R') was .671.
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APPENDIX A
BUYER DELIBERATIVENESS

1. In general, haw do yau usually decide where to buy pesticides)

Record verbatim:

2. Do you usually buy pesticides from the same place you buy feed, seed, and other

supplies? Yes No. Are there any particuiar reasons why you (buy,

dan't buy) pesticides at the same place?

Verbatim:

3. Thinking about your most recent purchase of pesticides, did you buy the pesti-

Cides at the some place yoU USUGlly buy pesticides) Yes No Did

you have any particular reason for (changing, nat changing)?

Verbatim:

4. Did vou buy the same brand of pest icides that you have been buying) Yes
No. Did you have any purticulor reason for (changing, not changing))

Verbatim:

5. Did you check to see where you might get the best price on pesticides) Yes ----

No-.---. Why did you (check, not check) around)

Verbatim:

6. Do yoU buy on the basis of the ingredients in the pesticide or buy a brand, like

Killer Joe or Insect Haven, that yOU have confidence in) Brand

Contents

Verbatim:

7. ( If brand) Is there any reason why yOU buy on the basis of a brand name rather

than on the ingredients in the pesticide?

Verbatim: - ---- ---- ---

8. Do yOU buy on the basis of the ingredients in the pesticides or lust buy from a

dealer in whom yOU have confidence? Contents

Dealer --.---.---------

Verbatim:

9. (If dealer) Is there any particular reason why you buy from this deal'e
r
)

Verbatim: ---------------
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APPENDIX B
THE GUTTMAN SCALE

The Guttman scale score when assigned to an individual indi-
cates the rank order position of the particular individual with

respect to the underlying variable the scale is intended to measure,
in this study, the deliberateness of a pesticide purchasing decision.
If Grower A has a score of 8 and Grower B a score of 4, then
Grower A is more deliberate in making pesticide purchases than
Grower H. However, in social and psychological measurement, the
units do not necessarily have the same quantitative measurement
throughout the scale. Even though Grower A's score may be
higher than Grower B's, it cannot be said how much more Grower
A deliberates than Grower B. If Grower A has a score of 8, Grower
B, a score of 4, and Grower C, a score of 2, they can be ranked
A, B, C. But it cannot be said that Grower A was twice as de-
liberate about making pesticide purchases as Grower B 01' that
Grower R was twice as deliberate as Grower C. See Remmers,
Hermann H., Introduction to Opinion and Attitude Measurement
(New York: Harper and Brothers, 1954), pp. 96-118.

It is desirable to have a scale which is undimensional or one
that measures only one factor. Therefore, it would be ambiguous,
for instance, to have a single score designed to measure a grower's
appraisal of insect damage to a certain vegetable crop and also
to measure a grower's knowledge of pesticides in the same test.
Guttman proposed the following criterion of undimensionality of
scale: If a single quantitative score is to represent the behavior of
an individual on a group of items, then it is required that it be
possible, by knowing the individual's score, to know his behavior
on each and every item in the group. This is referred to as the
principle of reproducibility.

Reproducibility measures the proportion of instances in which
any given individual's response to a particular question may be re-
produced correctly from his scale score. A scale with 100'/; repro-
ducibility means that each individual's score describes the exact
pattern of his answers to all questions. If this criterion is com-
pletely satisfied, then a given score on a scale stands for only one
pattern of responses to the items of that scale. In practice, how-
ever, dear-cut reproducible patterns do not usually emerge. Devia-
tions in responses from the pattern are referred to as error. By
counting the out-of-place responses and subtracting them from the
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total respom;es, the in-place responses can be expressed as a pro-
portion of the total responses. This measurement is the coefficient
of reproducibility.

To satisfy the suggested Guttman criterion for measuring de-
liberateness, the minimum coefficient of reproducibility should be
.90. In this study, a coefficient of reproducibility of .829 was
obtained with a minimal reproducibility of .594. The coefficient for
individual questions ranged fl'om .80 to .90. The problem is one of
how far the distribution of the data ean depart from the Guttman
scale criterion and still be judged to "scale." Riley refers to the
.90 coefficient of reproducibility suggested by Guttman as an "arbi-
trary decision" and a "practiCed rule of thumb." (See Riley, Matilda
White, Sociological Research: I. A Case Approach (New York:
Harcourt, Braee and Wedd, Inc., 196i~), p. 47G.) It was clecided,
therefore, that the scale developecl from this study l·olJid be con-
siclerecl a quasi seale since the pattern of responses showed suf-
ficient consistency. Reproclucibility of quasi scales may not be I
high, but the error of reproducibility is ranclom. (See Stouffer, j
Samuel A., Louis Guttman, et aI., "Studies in Soeial Psychology in !
World War II," Vol. IV, Measurement and Prediction (Princeton,
New Jersey: Princeton University Press, 1950), p. 79.)

Decisions basecl on the proeesses of rational and planned be-
havior are cleliberate decisions. If, therefore, much of behavior is
not ruled by conscious motive, we do violenee to our data if we force
them into an analytical moclel which assumes equally rational, de-
liberate choices on the part of everyone. If other characteristics-
such a<; knowledge of relevant kinds, or its eonverse, uncertainty-
are intercorrelated with the deliberativeness chm·acteristic, we may
be cleluding ourselves into thinking that we are observing rational
responses to uncertainty (or other values) when, in fact, we are
observing the effects of the inertia of habit or custom involving-
little or no deliberative evaluation of alternative line of activity
and the utilities forthcoming therefrom. In effect, we prove what
we have assumed to be true from the outset.

If differences in the rate of adj ustments to ne\v economic cir-
cumstances can be signifieantly explained by differences in the
deliberativeness of individuals with respect to theil· decisions, then
the use of the quasi scale developed in this study should help in
understanding those relationships that explain why people vary in
the extent to which they tend to base decisions on deliberate
evaluations.
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