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CHAPTER I 

INTRODUCTION 

I. STATEMENT OF THE PROBLEM 

The Grade A milk industry is one of the major agricultural in 

dustries in Tennessee. As such, it has experienced a rapid growth in 

the past decade. Grade A milk sold under Federal order increased 51 

per cent between 1956 and 1963. Over the same period the number of 

Grade A producers decreased 16 per cent (Tables I, II, and V).* The 

many changes experienced by the Tennessee Grade A dairy industry did 

not come about by chance. They are the results of many individual deci 

sions made by each producer. The reasons for these decisions are varied. 

These changes in the past have made the industry what it is to-

day. The problem arises as to what the situation will be during the next 

decade if the present conditions continue to change, The structure of 

the industry today will provide the basis from which future changes will 

occur. Consequently, a detailed look at the present characteristics of 

the Grade A milk industry and its producers should enable more accurate 

predictions to be made about future Grade A milk production. prices, 

*In this thesis Grade A producers refer to any Tennessee farmer 
selling milk for fluid use through a Federal milk order. There is addi 
tional Grade A milk which is unregulated and for which data are not avail 
able. It is estimated that Federal order Grade A milk accounted for 
approximately 88 per cent of total Tennessee Grade A production in 1963. 

1 
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and producer characteristics. This will help to give guides that the 

Grade A industry needs to help direct its policies for the future. 

II. JUSTIFICATION OF THE STUDY 

The decline in the number of Grade A milk producers along with 

greater milk production per cow and larger size of the herds represents 

not only a technological advance but a vast increase in capital invest 

ment and operating expense for the individual milk producer, Faced with 

the problems of a changing industry, there was a need for a classifica 

tion and knowledge of the Grade A producers in the state to aid in future 

research, education, and extension work with the industry. 

Annual census data provides some information on dairy production 

in the state, but did not separate Grade A from other producers, A per-

sonal interview of all producers or a sample of the producers was a pos 

sibility, but was considered too time consuming and expensive, It was 

felt the most efficient method of obtaining the information would be by 

means of a mail questionnaire. 

III. OBJECTIVES 

This thesis was concerned only with Grade A milk production in 

Tennessee, The specific factors studied were characteristics of the 

Grade A dairyman in each major milk market area, the operational methods 

of the producer in each area, and the operational plans of the producer 

in each area. 
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By studying the data collected from these producers much was 

learned about the individual, his practices and intentions, and the 

factors affecting these variables. This, in turn, should enable better 

projections to be made concerning future numbers of producers, producer 

characteristics, milk supply, and prices. 

The purposes of this study were: 

(1) To describe the changes which have taken place in the dairy 

industry since 1956 and indicate if possible, the factors related to 

these changes. 

(2) To describe the current Grade A producers and milk supply. 

(3) To compare differences in characteristics of producers in 

various regions within the state. 

(4) To project future number of producers size of producers. 

and milk supply. 

IV, METHODOLOGY 

Descriptive information about the Grade A milk producers in 

Tennessee was obtained by a mail questionnaire to all of the 3097 pro-

ducers in the state as of March 1963. 

The questionnaire was mailed April 26, 1963. On May 25 an addi 

tional questionnaire was mailed to each producer who had not responded 

to the first mailing. On June 27 a third mailing was made to the pro 

ducers who had not responded to the first two mailings. A total of 1604 

questionnaires were returned from the three mailings, which was 51 
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per cent of the original number mailed.* (See Appendix B.) 

The design of the questionnaire enabled the data to be punched 

directly into IBM cards. Two different sets of cards were made from 

the coded information. The two decks were then compared to detect 

errors in punching. 

In addition to mail survey data, secondary data were obtained 

from Federal milk order statistics and other United States Department of 

Agriculture data to indicate past changes in milk production patterns in 

the state and to aid in projections for the future. 

The data summarized in this report are from respondents to this 
questionnaire. These may not be entirely representative of the total 
population of Grade A producers due to the possible difference in charac 
teristics of those who respond to a mail type questionnaire, In this 
case the large number responding gives more credence to the results. 



CHAPTER II 

PAST PRODUCTION AND CHARACTERISTICS OF THE 

TENNESSEE GRADE A MILK INDUSTRY 

I. PRODUCTION OF MILK SINCE 1950 

Changes in the amount of milk produced in Tennessee during the 

period 1950-1963 are presented in Table I. Included are figures for both 

Grade A and total production. The total amount of all milk produced has 

changed very little in the last 14 years. The major changes have 

occurred in the disposition of the milk. In 1963, the amount of milk 

used for farm churned butter was only 13.8 per cent of the amount used 

for this purpose in 1950, and the amount of milk equivalent of commer 

cially manufactured products increased 24 per cent over the same period 

of time. 

The total amount of milk used for fluid milk products (Grade A) 

for both farm and nonfarm use has varied little. What has varied is 

the differences of the amount of Grade A milk used on the farm and the 

amount sold. The amount of milk sold by producers in each Federal 

order market and totals for Tennessee are shown in Table II. The total 

amount sold increased 51 per cent during this period. 

The Nashville order had the highest production (33 per cent of the 

total produced in the state in 1963). It was followed by Knoxville with 

23, Chattanooga 18, Memphis 15, and Appalachian 11 per cent of the 

state's total. 
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All the orders, with the exception of the Knoxville order, have 

milk coming in from other states which increases the total amount of 

milk available for disposition in the state (Table III). In 1963, 29.5 

per cent of the total amount of Grade A milk marketed under Federal 

orders in Tennessee was produced in surrounding states. 

II. PAST PRICE OF MILK 

Data for 1956-1963 show a relatively steady price for milk paid 

to Tennessee Grade A producers (Table IV). This indicates that the 

supply has been keeping pace with the demand, and the amount of milk 

used for Class I purposes has not fluctuated a great amount (Figure 1). 

The average, unweighted price for 1963 was only one cent different from 

the average price of three markets in 1956. 

There is some variation of prices between the markets. Prices in 

the Memphis order tend to be the highest of the group, followed closely 

by the Appalachian order, while prices in the Nashville order tend to 

be the lowest of the group over a period of time. 

III. PAST PRODUCER CHARACTERISTICS 

Number of Producers 

The number of Tennessee Grade A producers selling milk under 

Federal order in Tennessee was 3118 in 1963, or a decrease of 18 per 

cent since 1957. The number of producers reached a peak in 1957 and 

have decreased continuously since that date (Table V). The Nashville 



 

 

 

10 

in«-ION4’OO^CNr-l 
d) m 

+J coLooomcOi-ia^ r^ VO 

CO COON '^CNOOI^^’ fN. ON 

Q a)oocoa»a\ rHCNCN 

H CO I 
VO 

Z in 

O o> 

H ^ 
VO 

Ov Ui 
0) (U 

1 T3 
VO mcNOvOfOcNfMOv 

fa in •i-i o 
O Ov > OV CNVOr-I LnO>OfO 

i-H^^mvocNinm 
fa CO CNCSI CNCNCNI COCOCn cu 

H 
< fa 

CO 
z 0) 

H fa 
CO CO 0) 

fa 
b 
o a xj 

o 
00 CO C8 

•i-J O^CMOi COCTi 'Ojt (U 
X! 

^ a a <^l0^ tN^s^v. cooo^N c cu 

a OO'CXJOr-i rocorN o o 
(U CNr-l^i-I CNCNCNtN •H 

cS 2 
O o 

ai 3 4-1 
ccj <; 1 CB 

(4 +J 
CO a CO 

to (U -o •l-t 
CJ 0) C (Ninir\ co^,4- cno CO c 
P 
Q 
Q 

< 
> 

3 
O C04t<j\ c04ta''4- f^ 

uor^cor^cx)o\00 

XJ 
+j 
3 

•H 

a 

a 4-> >< r-l i—l i—( i—l rHr-( CNCN 0 < 
W b 01 o 3 a 

M 3 o 
•r^ lU 

CB 3 
H O i-i 

@ •H 

Z 
44 CO 

z 
s 
0 

CB l-l 
bO CB CM ‘d 

Efl 
o 
o 

0«inOTfOcs|coo\ 
3 

Zi 

Q i 3 
CB 

CNCNeNO\ i/^r-i eNeN 
C»0jl-4-4- |Xl l>s, 00Oc 

0 CM 
O 

o ■M •M a 
M ij 
s 

■M 
3 
xi 

y
3 
XI 

CO 
M 
M 

u o 0 
< M 

Cd 9 a y
M 

b CO 
>> 

a M 
e> o 3 3 xs 

b 
(B 

POM4' CNO\ fOOc 
y •M 

3 
O 

00 p 

XI 
y cocorN.Or-i rs!cocD 

cNfOPOincopojt^-
rHrHrHrHr-t CNCNCN 

y 
■M 

o 
S 

Oi y 

2 a 
< +J 

y 
M 

CO 3 
b o 

< W 

M cOr^OOC3\OtMCNC^ 
« uoincnmcocococo 
y OcOnOcOcOcOcOCOc 



 

 

 

 

 

 

 

 

 

11 

■X 
(U 
bO 

^ 
in 

o 
oi o rx ^ 0^ r-l ^ 

CO lo CO in in lO in in lo X 
tj 
0) 4- ^ 4- 4- -It 4-" o 

4 
> 
< 

CO 
•r^ 
JO 
Q. 

w 
w 

0) 

04’ CNOOoor^in 

a 
0) 
S 

CO 
CO 

*p^ 

> 
JO 

cxcjN i-i co4- rocoin 

4- CO 4-' 4- 4- 4-' 4- 4- CO 
bO 

z m 
CO 

O 
o 

H 
z 4 

CO 
JJ 

5 ■M 
CO 
jO 

a CO 
U 

2 

< 

jo 
a, 
a 

r-( m in o CO in cN 
ca VO lo 00 oi r>. ca 

4- 4-' 4-' 4-" 4- 4- 4-
0) 

0) 
w 2 

o . 

o o 
+J 

> 

a 

a 
O a 
CU M 

2 
ss 

w in 

cn 

CO 
cu 
4 
< 

(U 

cu 

> 
X 
o 
4 

CN 00 ^ cN CO 00 
in CM ^ VO VO in 4- VO 
4- 4- 4- 4-' 4-’ 4- 4'' 4-

- CD 
CO -r-l 
U l-i 
0 45 

4-> 
CO 
4 4 
+j o 
CO *4 

•4 +J 

H CO 
4 
CO 4 

•H 
CO 

VO gov 
ISvo

<! in 
S ov 

a 
U 

cd 
Ph 

2 

CO 
bO 
o 
O 

CO 

CO 
JO 
u 

CO 
co4- cNvop4inorx 
r>. inininvo4- jjin 

4- 4- 4- 4- 4- 4- 4- 4-

4 
CO 

JO 
O 
CO 
(U 

4 
o 

14 

0) 
bO 

CO 
JO 

4 
Q 
a 

CO 
■p 
<U 

4 
CO 
a 

CO 
+J 
0)
M 
4 
CO 
a 

J<! 

•M 
lU 

Jd 
4 
CO 
2 
M 
r-l 
•4 
S 
14 
O 

° CO 
I ■CO 
< 

-
CO 
4 
Of 
u 
O 

-O 
O 

(4 

Jd 

@ 
H 
a 
H 

Z 

4 
CO 

•4 
JO 
o 
CO 

CO 
D, 
Q-
< 

CN CN cn o O 
00 IN fN VO in VO 

4- 4- 4- 4- 4-’ 4-

CQ 
u 
lU 
> 
CO 

TO 
(U 
4 
JO 

05 
3 

U 
p 
o 

14 

4 
O 

<4 

cu 
bO 
CO 
4 
05 

0) 

4 
JO 

<4 
o 

05 
bO 
CO 
4 
05 

u 
4 
O 

<4 

14 
o 

05 
bO 
CO 
4 
05 

« ‘H 
cos 
0 (U
O 4 
<U CO 
od 4-1 

W 

• • -4 
05 4 
t5 H 
4 

4 

+: 

> 

CO 

> 
.■< 

> 
< 
U 

4 
O 
W 

cQ 
4 
CO 

CO 
4 vorNcac3vOi4CNCo 05 
CO inmininvovovovo 
0) OVO\OVOVOVOVOVOV 

> 



 

 

 

12 

(M (M 
to . <0 

OJ 
u 

q: 
U) 
o o 

-“>s 
o 

q: 

o 
q: 

■t) 
0) 

o <D 00 
< 
o UJ 

0) 
cn 

vO 
O'. 

o 
® olO . 

00 
m 0^ 

c 
I 

VO 
< > c 

I 
(O 

(U 
H 

c\ 

® T
S5 

<o 
lO 
0> 

< 
0) 
> u 

0) 
A T3 

z z J-J 
UJ 

yl
q: o 

0. 

I_1 
o 
a> 

i 
o 
00 

o 
N o 

UJ 

yL
q: o 
^ O
0. 

o 
a> 

1 
o 
00 

1 
o 
N o 

w 
a; 
m 
o 

o 

03 
u 

cx <D 
U 'V 
Z3 

pL 
(1) 

x: 
a 

<M 

• ® 
CM 
iO 

CO 
CO 
03 

03 
0) 

4-1 
<r a o 
UJ 

o 5 o q: 
o o 

o 
(T 
O X3 

03 

< (U 

00 ® CO CO 
•>-1 

® X d 
< a. *rH 
-) z B 
< 

(O J U) 
in 

UJ 
Z 

•H X3 
< 

a> < 0> u +j 

z 
I-
z 

0) 
o 

0) 

J-i 
UJ 

a 
o 
0) 

i 
o 
00 

X l-'vivj
o 

o 

Ul 

yt
(E 

o 

Ql 

1 
o 
0> 

o 
oo 

i 
N o 

'd 
o 
i-i 

Cl^ 

CO 
s 

< •-i 

0) 
-d 4-1 
cd o 
u 
o CO 

16 . 
(\l 
<0 4-i 

o o 
a. 
0) 

CL c: u 

O O UJ (1) CO 
16 
- UJ 

(/) 

u> o 
(C 
o J-l 

Ov 
rH 

1 
x: 

(6 
UJ00 

m z 
00 
jO 

Ul 
_l
J 

Oi ^ 
m 
<7v 

c 
o 

UJ > 

<6 
m 
a> 

16 
lO 
o» 

X 
O 
Z 
^ 

d CO 
u +J 
3 d 
w ^ 

•r-l 

d 
o 

3 
o 

CD CO 
z 2Ul Ul 

IX 1 1 1 d 
at iat 0)llj o o o o o o

s:2 
o o 

Q. P at CO N o 
at 00 O TD 

d 

O 



13 

(U 
■p 4-o\ iri 'Ot-i oorHoo 
to 
p 
m 

^orxn'i)oocNi-i 
r^cn'OinjtncNrH 
rororonronc*1oo 

<u 
1 

to 

> ON 

OT 
CTJ 

a; 
'O T3 
c 

•l-l NooovooocNrN. 00 CO O 
> ONC^ inoo^ovooN 

XJ CNrOCNrHrHCNrHO u 
CO 
CO 

0) 
XJ 

CO 

8 
s 
(U 
> 

0) 
to 
0) 

C)tO 
Z 
M to 
(P Ot 
Ph p 

I 
Z to 
w tXl 

to 

X! 
CP 
a 

ro^tototoot top 
tvirtpototootoo 

o 
z 

P 
O 

si 

a 

IP 

X! 
O 
to 
0) 

p 
o 

t3^ 
W p 

(U 
S 

O 
a 

w 
CO * 

«t3 H 0 
CM 

o 
p 
CO 
u 

Z ^ M 
CO CO 

•M *M 
H 

U to 
(0

•M 

> 

a 
58 

z 

0) 

< 
p 

♦M 
> 
X 
o 

oorN. inotootojtcN
tOPOt t^CNhsOOtO 
OtO^OtOtOO^H^N 

CN 
to 
Ot 

a 

< 
p 

CJ CO M CO 
(U 
M 

u •M 
to xi to 

o CP X 
8 
< 

CP 
w w 

to 
bO 
o 
o 

a 
(U 
X 
p 
CP 

M 

'H 
X 

o 
O 

IP 

C3 
to 
p 
p 
to 
xl 

XI 
tocNootoiAot invo 
OOOtOftjOt^sPOO
r^tototoininiri LO 

(U 
u 
X 
0) 

Pi 

CO 
si 

p 
o 

to 
p 
U 

O U to c: o 

w @
CQ Z 

0) si 
>t a 

M 
Xl to 

o 
a 

p 

CP 
<u 

3 >t 
to 0 

z c 
to 

•p 
XI 
O 
to 

CO 
CP 

ptotOov^CNOtP
O to Jj- Ot tN Oi ot 
M ro ro fO to CO CN CN 

01 P 
o 

p 
o si 
p p 

c
0) 6 
tj) a 
TCO 

p 

p 
o 
P 

0) 
bO 
CO 

si 
p 
c 
o 
X 

OJ 
(P P P P O 
< 0) o 

> p 
< 

0) 
> 

p 
3 
O 

to CO Xl CO 
•M 

M 'Xfv.oOONOi—i cNi ro CN CO 
CO Lninminvo^ovovo VO 
<u onononcnonononon On ON 



14 

order had the largest number of producers in the state, 1098 in 1963, 

and the Appalachian order had the fewest, 291 producers. 

The Knoxville and Appalachian orders had the largest percentage 

decrease in numbers of producers. The Knoxville order decreased from 

1017 producers in 1957 to 762 in 1963 for a 25 per cent decrease and 

the Appalachian order decreased from 394 in 1960 to 291 in 1963 for a 

26 per cent decrease. Also, the Knoxville order lost a total of 255 pro 

ducers which was the largest actual decrease of any order, followed by 

the Nashville order, which dropped from 1320 in 1957 to 1098 in 1963, a 

loss of 222 producers, down 17 per cent. This was the lowest per cent 

decrease of all orders. 

Size of Operations 

Historical figures for Grade A producers are not available, but 

the total number of dairy cows on Tennessee farms and production per cow 

is shown in Figure 2. Milk production for all cows increased 27.5 per 

cent from 1950 to 1963, while the number of cows on Tennessee farms de 

creased 21 per cent. 

The average daily production per Grade A producer is given in 

Table VI. For the entire state, production of milk per producer per day in-

creased 75 per cent from 1956 to 1963. The Memphis order had the highest 

average production per producer, 856 pounds, and had the highest per cent 
/ 

increase since 1956, 81 per cent. The Appalachian order had the least 

per cent increase of all the orders. Production increased from 499 to 

810 pounds per producer per day for a 62 per cent increase. The Nashville 
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and Knoxville orders had the lowest averages for 1963, 749 and 745 pounds 

per producer per day respectively, but also had the lowest averages in 

1956, 394 and 433 pounds, respectively. 

The distribution of producers by pounds of milk produced per day 

in the Knoxville order is given in Table VII. The figures for this 

order were used as a case study in detail. It was felt that they would 

show the changes in distribution of producers as producers in all the 

Federal order markets in Tennessee have been changing in the same direc 

tion. 

Although the total number of producers has changed little since 

1952, there have been fluctuation in numbers through this time span, and 

the size distribution of these producers have changed greatly. 

In 1952 10 per cent of the Knoxville producers produced less than 

100 pounds of milk per day, while in 1963 only 0.9 per cent of the total 

producers produced this amount. A large change also occurred in the 

100-199 and 200-299 pound classes. The number of producers here decreased 

from 26.1 and 22.5 per cent to 5.1 and 10.6 per cent, respectively. 

At the other end of the scale the number of large producers was 

increasing. Producers in the 1000-1499 pound class increased from 2.3 

per cent to 12,9 per cent; the number of producers in the 1500-1999 

pound class increased from 0.3 per cent to 4,4, and the highest produc 

tion class, 2000 pounds and over, increased from 0.5 per cent to 3,5 per 

cent of all producers. 
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All of the classes above the 300-399 pound class had an increase 

in percentage of producers, while all the classes below this size had a 

decrease in percentage of producers. 



CHAPTER III 

CHARACTERISTICS OF THE TENNESSEE GRADE A INDUSTRY, 1963 

I. LOCATION OF THE SUPPLY 

The number of regulated Grade A milk producers in each county is 

shown in Figure 3. Grade A producers were found in 82 of the 95 counties 

in Tennessee. The five counties with the largest numbers were McMinn, 

Rutherford, Williamson Knox, and Bradley with 195, 156, 152, 137 and 

127 producers, respectively, Twenty-two of the counties had less than 

10 producers. Fifty-three per cent of the total number of producers 

were in the milksheds of the three principal metropolitan areas of the 

eastern section of the state, 12 per cent were in the western section 

and 35 per cent were in the central portion of the state (Table V), 

The use of in-state milk varied greatly by market. The Appalachian 

order received about 35 per cent of its milk from Tennessee producers. 

The Memphis Federal order received approximately 40 per cent of its milk 

from within Tennessee. The Nashville and Chattanooga orders each re 

ceived approximately 85 per cent of their milk from within Tennessee. 

while the Knoxville order obtained all of its milk from within the state 

(Tables II and III). 

II. AGE OF OPERATOR 

The average age of the Tennessee Grade A producer was 47,1 years. 

Less than 1 per cent of the producers were under 25, while at the other 

20 
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end of the scale about 6 per cent were 65 years of age or older. Almost 

60 per cent of the producers were between 35 and 54 years of age (Table 

VIII). 

The average age of producers in each Federal order varied little. 

The youngest group averaged 45.8 years of age. This was in the Appa-

lachian order, while the Memphis order had the group with the oldest 

average age, 49.5 years. 

III. SIZE OF DAIRY FARM 

The average Grade A dairy farm in Tennessee had 100,6 acres of 

cropland, 103.1 acres of pasture, and 46,2 acres of other types of land. 

for a total of 249.9 acres (Table IX). This ranged from an average size 

of 217.5 acres in the Knoxville order to 274,0 acres per farm in the 

Memphis order. 

There appeared to be a relationship between farm size and herd 

size. The Memphis, Nashville, and Chattanooga orders had larger than 

average size farms (Table IX), and also had a larger than average size 

herd (Table X). The other two orders showed consistency by having both 

smaller than average size farms and size of herds per farm. 

The percentage of different types of land composing these farms 

were relatively equal with a few minor exceptions. The farms in the 

Memphis order tended to have a higher percentage of cropland and lower 

percentage of pasture, and the farms in the Nashville order tended to 
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have a lower percentage of cropland and a higher percentage of pasture 

than farms in the other orders. Farms in the Chattanooga order had a 

slightly higher percentage of land classified as "other," and a lower 

percentage of land in pasture than the average for the state. 

IV, SIZE OF HERD 

The average Grade A herd in Tennessee in 1963 consisted of 41 milk 

ing and dry cows, excluding heifers. Producers in the Memphis order had 

an average of 44 cows per herd, followed by the producers of the Chatta 

nooga order with 42, the Nashville order with 41, and the Appalachian 

order with 40 cows per herd. Producers in the Knoxville order had the 

smallest average size herd, 38 cows. 

The average amount of Grade A milk sold per producer in Tennessee 

in 1963 was 289,603 pounds. The producers in two orders had higher 

averages. They were in the Appalachian and Memphis orders with 334,155 

and 341,995 pounds, respectively (Table X). 

The relatively low production per producer in the Nashville and 

Chattanooga orders can be explained by the average production per cow 

in each order below the average for the state, making them rank low in 

total production for the year even though they had relatively large herds. 

The average production per cow in the Appalachian order was the highest 

average of all the orders, 8,354 pounds.* Even though the average size 

Production per cow is obtained by dividing total deliveries by 
cow numbers. The figure obtained is actual deliveries per cow and is an 
understatement of production by the amount of milk used for home consump 
tion. 
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herds in this order were small, the farmers here ranked second in total 

pounds of milk sold per year. 

The average production per cow in the Memphis order ranked second, 

but the large size herds made the producers here have the highest amount 

of milk sold annually per producer. 

Producers in the Knoxville order had the smallest average size 

herd, 38 cows, and the third highest average production per cow, placing 

them with the lowest total production per year for each producer. 

The distribution of Tennessee Grade A herds by herd size in 1963 

is shown in Table XI. Over 50 per cent of the herds consisted of from 

20 to 39 cows and approximately 92 per cent of the herd consisted of 

from 20 to 75 cows. Only 3 per cent of all herds consisted of over 100 

cows. 

The distribution among each of the orders was almost the same as 

the distribution for the entire state. The Memphis order tended to have 

a slightly higher percentage of producers with herds of 100 
cows or 

more, while the Knoxville and Nashville order tended to have less than 

average of these large size producers. 

Distribution of Grade A producers by amount of milk produced. 

March 1963, is shown in Table XII. Fifty-four per cent of the producers 

sold between 10,000 and 30,000 pounds of milk, and 85 per cent sold less 

than 40,000 pounds. 
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V, BREED OF CATTLE 

Fifty-five per cent of the dairy cows on farms of producers re 

porting were Holsteins, 27 per cent were Jerseys 12 per cent were 

Guernseys, and 6 per cent were other breeds. The Holstein breed composed 

nearly 70 per cent of all cattle of producers responding in the Appa 

lachian and Memphis orders, but only approximately 37 per cent of all 

cattle in the Chattanooga order, The Jersey breed was found more fre-

quently in the Chattanooga order. Here it composed 45 per cent of all 

cattle, while in the Appalachian order it composed only 9 per cent. 

(See Figure 4.) 

Perhaps the best way to look at the importance of each breed is 

to classify farms by dominant breed, The number of each breed of cattle 

in each herd was counted and one breed was declared dominant if it 

composed at least 75 per cent of that herd. If no one breed composed 

75 per cent, that herd was declared as being mixed with no one breed 

being dominant. For all size herds taken together, 44 per cent of the 

herds had no dominant breed, but were classified as mixed (Table XIII). 

The smaller size herds (0-19, 20-29 and 30-39 cows) had a higher than 

average per cent of this type of breed mixing, The Holstein breed was 

dominant in 37 per cent of all herds, with the herds with 
more than 40 

cows having a higher than average per cent of this breed. The Jersey 

breed was dominant in 13 per cent of all herds, being relatively equally 

distributed in all size herds, while the Guernsey breed was dominant in 

only 4 per cent of all herds. 



31 

d 

cn 

0) 
a 

o 
o 
u 

0^ 

bJ 
< 

0) 
T3 
CU 
5-1 

>k 

<A 

C 

o 

O C/) 

e 
u 

CD 

C 
o 

cn 
>. 2 
O o 
M 

CJ 

V 

•r-! 

o 

d 
oc 

<0 C/) 

oo 
a. . 

X B ̂  
O V£) 
C 

• JZ 
^ u 

5-. 
0) CO 

5d -
0) 

:x cu 
m 

(f) 

a; 
d 
d 
0) 



  

 

 

  

 

 

 

  

 

 

  

 

 

   

  

 

 

 

 
 

 

32 

o ^ 00 ^ ^ o 
•4J 

d CN CO CO O O 
(D 0) CO o 

CD U 

O CO CN O ON a\ CO rv. o 
H T3 O O LO CN ON ON 

u NO CN NO 
0) 

X 

rv. o o Csl o o 
u ■p 
d) P d CO CO O CN O O 
> 0) <u o 
o o 

CO 
VO 
C7N 

©3 
O 

i CO 
'O 
M 

CN 
CN 

o 
CN 

O 
tn 

o d) 
!XS 

W 
N 

rs. CO o CO o o 

CO 
ON 
On 

u 
d) 

CM 

d 
d) 
U 

VO 00 O CO 
CO 

d d 
O 

CO 
UO no 00 Pv IT) O O O O rv. u CN CN VO 

CD 
PC 

CQ 
VO 00 OO o 00 o o 

w 
a 

-d* 
fN. 

I 

d) 
CM 

d 
d) 
U 

3 CN C'^ rs. d d 
o 

d 
to 
a 

•H 

cn 
< 
w 

CO 
3 
o 
o 

O 
LO 

73 
u 
<u 
in 

CN 
M 

00 
CO 

00 CN O to 
a\ 
CN 

T3 

03 
•H 

W 

^ 
H 

W 
w 
OT 

w z 
H 

z 

tw 
o 

ON 
P 4-
03 

X3 I 
a 
3 O 
Z 4-

03 
N 

•r-l 

p
0) 
fP 

■p 
a 
03 
o 

03 

p 
03 
HI 

CN 

CO 
4-

g 

00 

tX3 

in 

00 
tn 

N£3 

03 

CN 

CN 

ON 

CN 

r>. 

CN 

CN 

m 
cn 

in 
00 

<3N 

o 

o’ 

o 

cn 

o 

d 
o 

4-
CN 

o 

T3 

0) 
XJ 

to 

c 
•P 

TO 
03 
03 

3 
CO ON 

cn 
T3 

I 

P 
03 
IP 

4 
03 
U 

O 4- IN IN 
4^ 

O O 
o 

p 

03 

H 
H 

6 
03 
n o 

CO 

03 
x> 
u 
d)

Pd 
•d-

on 
^ 

IN ON 4-
ON 

in 
o 
4-

bO 
4 

•fM 
CO 

O 

@ 
w 

ON 
CN 

u 
d) 

PM 

•p 
a 
d) 
O 

CO 

CO 
CO 

ON 

CO 

CN 

CN 

LD 

CX) 

■d* 

o 

o 

o 
o 

CD 

cp 
o 

CQ 

5 

o 
CN 

ON 
P 
03 
a 

CO 
X) 
u 
d) 

Pd 

+J 
4 
03 
u 

4-

P 
CO 

00 

4-

uo 

o 

CO 

Os 

o 

o 

uo 
ON 

00 

oo’ 
4" 

IN 

CO 

CN 
o 

o 

O 
o 

d 
a; 
a 

p 
d) 
a 

03 
> 

•p 
tp 

I 

o 

03 

p 
03 
w 

4-
ON 4- O NO 

NO 
in tn 

to 

I 
>N 
■p 
4 
03 
> 
03 

■P 
4 <0 
4 TO 
4 03 

•P 03 
a P 
O « 
a 

4 

03 
■P 
CO 

O 
z 

to 
03 
CO 
p 
03 

P 

to 
03 
03 

e 
a; 
3 
O 

P 
03 
X 
4-3 
O 

P 
03 

2 

03 
03 
P 

X3 

o 
Z 

4 
03 
> 

-P 
bO 

CD 
4-3 
O 
H 

QO
4 



33 

VI. PROPORTION OF FARM INCOME FROM DAIRYING 

Slightly over 75 per cent of the producers had a source of farm 

income other than dairying (Table XIV). Dairying tended to be the major 

source of income, as the sale of milk comprised at least 70 per cent of 

the farm income of approximately 75 per cent of the producers. 

The Chattanooga order had the highest per cent of producers 
re-

ceiving all their farm income from dairying, 38 per cent, and the Appa 

lachian order with 11 per cent of its producers in this class was the 

lowest of all the orders. The order with the highest per cent of its 

producers receiving less than 50 per cent of their income from dairying 

was the Memphis order. 

Producers in the Chattanooga, Knoxville, and Nashville orders 

tended to have a higher per cent of producers with the sale of dairy 

products making up a high per cent of their farm income, indicating a 

greater emphasis being placed on the dairy enterprise, It was also 

shown in Table X that the producers in the Chattanooga and Nashville 

orders had a larger than average herd size. 

The source of farm income other than the sale of dairy products 

found most frequently, with the exception of the Memphis order. 
was the 

sale of tobacco (Table XV), Approximately 80 per cent of the producers 

in the Appalachian order and 69 per cent of the Knoxville producers 

raised tobacco. Only 7 per cent of the Memphis order producers raised 

tobacco, but 45 per cent of them raised cotton. 
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The sale of beef cattle was an important income source of pro 

ducers in the Appalachian order, while the sale of hogs was predominant 

in the Memphis and Nashville orders. A source of income classified as 

other crops was found in a relatively high per cent of the Memphis 

order producers, 

Although a large per cent of the producers had sources of farm 

income other than dairying, 86 per cent of all producers worked less 

than 50 hours a year off the farm (Table XVI). This would tend to indi 

cate that most producers operated their farms on a full-time basis. 

Eighty-eight per cent of the producers in the Chattanooga order 

worked less than 50 days a year off the farm, which was the highest per 

cent in this class of all orders. Approximately 3 per cent of all pro 

ducers worked from 100 to 200 days off the farm each year, while approx 

imately 8 per cent worked over 200 days a year off the farm. 

Thus, dairy farming tended to be a full-time operation under the 

conditions present in Tennessee during the year of 1963 with the rela 

tively large size herds and acreage under individual management. 

This point is further made when considering the number of full 

time workers needed to operate a Grade A dairy farm. Approximately 65 

per cent of all farms required more than 1 full-time worker to carry 

on its operation (Table XVII). Farms requiring 2 full-time workers was 

the largest group, comprising 40 per cent of all farms. Nearly 16 per 

cent of all farms required 3 full-time workers and approximately 6 per 

cent of all farms required 4 full-time workers. 
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VII. OWNERSHIP OF FARMS 

Slightly over 60 per cent of all Grade A milk producers owned 

all of their farm land, while almost 5 per cent rented all of their land 

for farming (Table XVIII). The Appalachian and Nashville orders had the 

highest percentages of producers owning all of their farm land, 69.6 and 

67.2 per cent, respectively. Only 46.7 per cent of the producers in the 

Memphis order owned all of their farm land. 

Twenty-two per cent of the producers in the Memphis order rented 

one-half of their land, and 10 per cent rented all of their land, Both 

of these percentages are approximately twice the average for the entire 

state. Only 3 per cent of all producers rented three-fourths of their 

farm land, further indicating that the predominate practice is for the 

producer to own a large proportion of his farm land. 
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CHAPTER IV 

OPERATIONAL METHODS OF TENNESSEE GRADE A PRODUCERS, 1963 

I. SOURCE OF REPLACEMENT CATTLE 

Where Tennessee producers obtain their replacements will affect 

quality and future ability of the herds to produce. Approximately 80 

per cent of all Grade A producers purchased 25 per cent or less of all 

their replacement cattle in 1963 (Table XIX). Fifty-six per cent of 

all producers raised all their replacements, while only 6 per cent of 

the producers bought all of their replacements. Sixty-two per cent of 

the Chattanooga order producers raised all of their replacements, while 

only 45 per cent of the Memphis order producers raised all of theirs, 

which were the highest and lowest percentages, respectively, in this 

category. 

Eight per cent of the Memphis order producers bought all of their 

replacements, while only 3,8 per cent of the Chattanooga order producers 

bought all of theirs, which again are the highest and lowest percentages 

respectively, in this class. 

II. SOURCES OF FEEDS 

It is usual for farmers to purchase concentrate feeds and 
raise 

bulky feeds where resources for both are limited, To note the extent 

of self-sufficiency in feed for dairy animals 
producers were asked to 

state the sources of their feeds. Approximately 70 per cent of all 

41 
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producers raised all of the hay they used, and 17 per cent bought 25 

per cent of their hay (Table XX). Sixty-two per cent of the producers 

in the Memphis order raised all of their hay which was the lowest per 

cent of any order. In the Appalachian order almost 80 per cent of the 

producers raised all of their hay, and 0.6 per cent of them bought all 

of theirs which were the highest and lowest percentages in these two 

categories. Producers in the Appalachian, Chattanooga and Knoxville 

orders all raised more of their hay than did producers of the other 

two orders. For all producers, 4.5 per cent bought all of their hay. 

The spring of 1963 was before the serious drought conditions de 

veloped later in the year and was normal in terms of fall 1962 pasture 

and winter feeding. The present purchase patterns are perhaps changed 

due to the drought of the fall of 1963, which caused farmers to begin 

an earlier feeding of cattle. 

Feed grains used by producers tended to come more from outside 

the farms than did hay. Forty-one per cent of all producers bought all 

of their feed grains, while only 11 per cent raised all of theirs 

(Table XXI). This means that at least 89 per cent of the producers 

bought some portion of the grains fed. 

Nineteen per cent of the Memphis order producers raised all of 

their feed grains and 29 per cent of this group bought all which were 

the highest and lowest percentages, respectively, indicating that this 

group of producers had a tendency to raise more of this type of 

feed. They may have done so because they had larger than average farms. 
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and had a high proportion of land available to raise feed. 

The Knoxville order producers bought a greater proportion of their 

feed grains. Producers in the other three orders varied little in their 

procurement of grain for feed. 

Purchases of silage were practically non-existent in the state. 

Ninety-eight per cent of the producers raised all of their silage. 

This was consistent in all orders. 

Ill, TYPES OF SILAGE STORAGE 

Dairy specialists have long advocated feeding silage to dairy 

animals. To note the adoption of this practice and mechanics of handling 

silage, producers were asked the type of silo used on their farm. 

For all producers, the types of silage storage used were relatively 

equally distributed. Forty-one per cent of the producers had only up 

right silos, 36 per cent had only trench silos, 12 per cent had both type 

silos, while 11 per cent had no facilities for storing silage (Table 

XXII). Only 14 per cent of the Memphis order producers had upright 

silos, but 76 per cent of this group had trench silos. The high per cent 

of trench silos in this order can possibly be attributed to the fact that 

equipment for handling silage in upright silos has only recently been 

accepted in Tennessee, and the soil in this area has few rock formations 

^Lynn Copeland, Good Feeding Makes More Milk (Knoxville: Agri
cultural Extension Service, University of Tennessee, November 1961), 
pp. 9-10. 
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which allowed for easy excavation of a trench silo. Of the Nashville 

order producers, slightly over 50 per cent had only upright silos while 

only 24 per cent had trench silos. 

Approximately 18 per cent of the Appalachian order producers had 

both types of silage storage, which was the highest per cent having 

both types, while only 6 per cent of the Memphis order producers had 

both types, which was the lowest per cent, The Knoxville order had the 

highest per cent of producers having no facilities for silage storage, 

15 per cent, compared with the lowest of 3.6 per cent of the Memphis 

order producers. 

IV. MECHANISM OF GRAIN FEEDING SYSTEMS 

As an indicator of the degree of mechanization on dairy farms 

producers were asked to state their method of handling grains. Grade 

A producers in the state indicated a tendency toward mechanization of 

their grain feeding systems. While only 6 per cent of all producers 

had their grain feeding systems fully mechanized, 63 per cent had 
a 

partial degree of mechanization (Table XXIII). This means approxi 

mately two-thirds of all producers had systems that are partly or fully 

mechanized for this job, and that one-third of all producers still feed 

grain entirely by hand. 

The Memphis order producers had the highest per cent of producers 

feeding grain entirely by hand, 72 per cent, and also the highest per 

cent of producers having fully mechanized grain feeding systems, 8 per 

cent. 
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The Knoxville order had the lowest per cent of producers feeding 

grain entirely by hand, and the highest per cent of producers that had 

partially mechanized systems, 16 and 79 per cent, respectively. 

V. USE OF ARTIFICIAL INSEMINATION 

One of the factors contributing to increased output per cow 

is the use of good bulls available through artificial insemination, At 

the time of the survey, approximately one-third of all producers in the 

state had their herds serviced entirely by artificial insemination but 

approximately one-third of all producers did not use this practice 

(Table XXIV). Another one-third of all producers made use of artificial 

insemination, having from one-fourth to three-fourths of their herds 

serviced by this method. The extent of this practice was relatively 

consistent in all orders with the exception of the Appalachian order 

where slightly over 50 per cent of the producers had all of their herds 

serviced by artificial insemination, and only 17 per cent of the producers 

in this order did not use artificial insemination. This can possibly be 

attributed to the fact that this order is small, geographically, the 

herds here are smaller than other orders, and the presence of a well 

organized artificial breeders association. 

The distribution of producers using artificial insemination 
was 

not nearly as equal when classified according to herd size, Here the 

trend seemed to be toward a greater practice of this method in the 

smaller herds. Here, in the smaller herds artificial insemination is 
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economical from the standpoint of saving from bull maintenance and the 

ability to obtain good bulls. Larger herd non-use can possibly be 

attributed to the fact that a large producer might consider it costs 

less to maintain his own bull rather than use artificial insemination. 

At least 40 per cent of all of the producers with less than 30 

cows per herd had their entire herds serviced by artificial insemina 

tion, while less than 20 per cent of all the producers with more than 

75 cows per herd had the entire herd serviced by this method (Table 

XXV). 

Thirty-two per cent of all producers used no artificial insemina 

tion at all. This was consistent in all size classes with the exception 

of the 75-99 cow herd where 47 per cent of the producers in this size 

classification did not practice the use of artificial insemination. 

The per cent of producers having one-fourth and three-fourths 

of their herds serviced by artificial insemination was higher in the 

large size herds than in the smaller size herds, This might be attributed 

to, in some instances a large producer using a bull for the majority of 

his cows and using artificial insemination for a few of his high-

producing cows. 

Herds with more than 40 cows had a higher percentage of producers 

having one-fourth or three-fourths of their herds serviced by this method 

than was the state average. 

The extent of use of artificial insemination in herds of each 

dominant breed of all producers is shown in Table XXVI. A herd was 
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considered to consist of one dominant breed if at least 75 per cent of 

the herd was composed of one breed. Herds with dominant breeds, Hol 

stein, Jersey, and Guernsey, tended to have approximately the same per 

centages of their herds serviced by artificial insemination as were the 

averages for the entire state. A classification was made for all herds 

which had no one dominant breed. The herds in this category also had 

almost the same percentages of herds using different amounts of arti 

ficial insemination as were the state averages. 

A classification was made for all herds that consisted of a 

dominant breed other than the three dairy breeds previously listed. 

This consisted of 28 herds. Only 14 per cent of this group had all of 

their herds serviced by artificial insemination and 50 per cent of these 

herds used no artificial insemination at all. 

Twenty-eight per cent of these herds had one-fourth of their cows 

serviced by this method, which means that almost 80 per cent of this 

group had 25 per cent or less of their herds serviced by artificial in 

semination. 

VI. TYPES OF MILKERS 

Fifty-two per cent of all producers used a bucket-type milker and 

47 per cent of all producers used a pipeline milker, which means that 

only 1 per cent of all producers milked their cows by hand (Table XXVII). 

The Memphis order had the highest per cent of producers using pipeline 

milkers and the lowest per cent of producers using bucket-type milkers. 
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62 and 37 per cent, respectfully. At the other extreme, the Appalachian 

order had the highest per cent of producers using bucket-type milkers 

and the lowest per cent of producers using pipeline milkers, 62 and 38 

per cent, respectively. 

There was a definite practice for the larger producers to use 

pipeline milkers and for the smaller producers to use bucket-type milkers. 

The per cent of producers using pipeline milkers with herds of more than 

40 cows was higher than the state average, The per cent of producers 

using bucket-type milkers with herds of less than 40 cows was higher 

than the state average (Table XXVIII). Almost 80 per cent of the pro 

ducers with more than 100 cows per herd used pipeline milkers while only 

14 per cent of the producers with 0-19 cows per herd used this type of 

milker. This means that, as Tennessee Grade A herds increase in size. 

new equipment will be needed in order to handle the additional cows. 

This, of course, will mean an increased need for more capital, which 

will mean an even greater investment for the Grade A producer. 
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CHAPTER V 

OPERATIONAL PLANS OF TENNESSEE GRADE A PRODUCERS 

I, REASONS FOR PAST EXPANSION, 1962 OVER 1961 

In order to have a better understanding of the future plans of 

the Grade A producers it was felt that the reasons for past expansion 

practices of the producers should be studied. Survey results showed 

that approximately 44 per cent of the producers expanded their herds 

to some extent in 1962 over the size of operation they had the previous 

year (Table XXIX). The reason most frequently given by producers for 

expanding was to utilize their bulk tanks to capacity, This reason 

was given by 58 per cent of the producers who expanded. It was given 

most frequently by the Memphis order producers, 68 per cent, perhaps 

because the producers in this order have only recently begun converting 

their operations to bulk tanks. At the other extreme, only 44 per cent 

of the Appalachian producers gave this reason for expanding. 

Expansion to more fully utilize existing labor was next in im-

portance and was given by 46 per cent of the producers who expanded. 

The next three reasons given, in order of frequency, were all 

given by almost the same number of farmers. They were: need for more 

income, possibility of market quotas, and the acquisition of more land, 

which made expansion profitable, Expansion because of a need for more 

income was given as a reason by a small proportion of the farmers in 

59 
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the Appalachian and Memphis orders. This might have been because the 

farms in the Appalachian order were smaller than average, while in the 

Memphis order they were larger than an average state Grade A farm, In 

each case, the need for more income was not as pressing as some other 

reasons for expansion that were previously listed. 

Expansion because of the possibility of market quotas was equally 

distributed in all orders. The Appalachian order had the highest per 

cent of producers expanding because they acquired additional land. The 

farms in this order, on the average were the smallest of any order, 

and acquisition of land by small farmers may have created a capital 

problem and, in turn, a need for more income. 

The reasons given for expansion were broken down into the per cent 

given by each age group. The 25-34 age group had the highest per cent of 

producers expanding their operations, followed closely by the 35-44 age 

group (Table XXX). As expected, the older producers showed a lesser 

tendency to expand. 

In general, expanding to utilize bulk tank to capacity was more 

prevalent in the older age groups, while expanding to use labor 
more 

fully was listed more frequently by the younger produce The youngerrs. 

producers also listed more frequently than older producers the acquisi-

tion of additional land as the reason for expanding. 

Reasons given for expansion were also broken down by size of herd. 

Here, the producers with larger herds showed a greater tendency to expand 

their operations. Over one-half of the herds with more than 75 cows had 

been increased since 1961 (Table XXXI). 
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The larger producers, especially those with more than 50 cows 

per herd, expanded to utilize their labor supply more fully, indicating 

that more cows were needed to utilize fully the large labor force on 

these large-size farms. This reason was not listed as frequently by 

the smaller producers, indicating that the labor situation on the 

smaller size farms was not as critical a factor. 

A larger percentage of Grade A producers having less than 75 cows 

expanded to utilize their bulk tdnks to capacity than did those having 

75 and over. The larger producers listed the possibility of market 

quotas more frequently as a reason for expanding. This may possibly 

be because these producers felt they had more of an investment at stake 

and wanted a larger quota, should one be applied, to provide more in 

come to help protect their large investment. 

The smaller producers may have felt less committed to the dairy 

industry and had less incentive to expand as the result of possible market 

quotas. This can also be shown by the fact that a higher per cent of the 

larger producers listed a need for more income as a reason for expansion 

than did the smaller producers. 

Expansion because of unused building space was practically non-

existent in herds of over 100 cows, In general, the smaller herds gave 

this reason more frequently than was the state average. 

II. REASONS FOR NOT EXPANDING 1962 OVER 1961 

In order to better understand the movement of the Grade A milk 

industry, producers who did not expand in 1962 (over the previous year) 
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were asked why they chose not to increase their size of operation. 

Approximately 56 per cent of all producers did not expand during this 

time span (Table XXXII), The order that had the highest per cent of 

producers expanding, and consequently the least per cent of produce
rs 

not expanding, was the Memphis order, 

^he given most frequently for not expanding was a lowerreason 

price for milk^ This reason was given most frequently in the Chatta 

nooga order and least frequently in the Nashville order. The farm price 

of Grade A milk has actually remained relatively stable since 1956 as 

was shown in Table IV. It is possible that what the producers were re 

ferring to in this case is the relatively stable price of milk associ 

ated with the much-talked-about rising cost of milk production. 

The next most frequently given reason for not expanding was a 

shortage of labor on the farm. 

Thirty per cent of the producers not expanding listed lack of 

land as a major limiting factor, This per cent was nearly the same in 

all orders. Higher labor costs was listed by 22 per cent of the pro-

ducers not expanding as a limiting factor. This reason was given by a 

high per cent of the producers in the Chattanooga order, and by a low 

per cent of the Memphis order producers. 

Reasons given by producers for not expanding were broken down 

into the per cent given by each age group, (rhe reason most frequently 

given. lower price for milkj was given by almost an equal per cent of 

the producers in each age group (Table XXXIII). Higher cost of labor 
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was also given by nearly an equal per cent of each age group, but short 

age of labor was given by a greater per cent of the older producers, 

especially producers over 65 years of age. 

^ack of land as a reason for not expanding was given mostly by 

the producers between the ages of 25 and 54, perhaps indicating that the 

younger and older producers have other problems more pressing than avail 

ability of land, such as a shortage of labor^ 

The reasons given for not expanding were also broken down by size 

of herds to determine if herd size played a role in determining why pro 

ducers did not expand. The reason of lower price of milk was given more 

often by producers with herds of 40 cows or more than of those with herds 

of less than that number (Table XXXIV). The reason, shortage of labor 

was given by 20 to 40 per cent of the owners in all groups except those 

having 75-100 cows, of which less than 10 per cent gave this 
reason. 

Lack of land as a reason for not expanding was given most by pro 

ducers with herds of less than 50 cows indicating that these producers 

have only enough land to support their present size operation. 

The smaller producers thus seemed to be troubled more with labor 

problems and a shortage of land, while the larger producers seemed to be 

more concerned with the price of milk which, in reality, appears to be 

more of a rising cost and steady income problem. 

III. ABILITY OF PRODUCERS TO EXPAND 

In order to have a better understanding of the future of the Grade 

A industry, each producer was asked if he thought he had facilities 
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available to expand the size of his operation. Thirty-seven per cent 

of those responding felt that they could not increase the herd size 

with their present facilities (Table XXXV). This means that 63 per 

cent of the producers felt that they had existing facilities that would 

enable them to expand the size of their operation. About 60 per cent 

of the producers in each order felt they had the facilities to expand 

with the exception of those in the Memphis order, Here, only 23 per 

cent of the producers felt they did not have present facilities for 

expansion, while 77 per cent felt they could handle more cows with 

existing facilities. 

IV. INTENTIONS OF PRODUCERS TO EXPAND 

The intentions of producers to expand was felt to be as important 

to understand more fully the future of the Grade A dairy industry 
as was 

the ability of the producers to expand. They were asked if they planned 

to expand the size of their dairy operation during the next two years, 

or in this case, by 1965, Fifty-six per cent of those responding 

expressed an intention to expand (Table XXXVI). The Memphis order had 

the highest per cent of producers expressing an intention to expand 
73 

per cent while the rest of the orders were only slightly below the state 

average. In all orders, at least 50 per cent of the producers expressed 

an intention to expand the size of their operations. 

The intentions of all producers were classified by age groups 

(Table XXXVII). A very low per cent of producers over 55 years of age 
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were planning to expand, while many of the younger producers expressed 

intentions of doing so. Sixty-nine per cent of the producers under 35 

years of age showed intentions to expand. Without exception, the younger 

the producers, the greater was the intent for the producers to expand 

their operations. 

The smaller producers and the very large producers showed a greater 

tendency toward future expansion than did the other producers (Table 

XXXVIII). Producers with less than 20 cows had the greatest tendency to 

expand. Sixty-three per cent of the producers with less than 20 cows 

planned to expand their operations, and 61 per cent of the very large 

producers, those with more than 100 cows per herd, planned to expand 

operations. The producers with 50-74 cows per herd had the lowest per 

cent of producers planning to expand 45 per cent. The smaller and 

larger producers, thus seemed to have more facilities to expand, or 

planned to add facilities in order to handle more cows than did the other 

producers. 

V. PRESSURES AFFECTING EXPANSION PATTERNS 

After looking at the past expansion practices and intentions of 

Grade A producers, a study of the forces causing these expansion patte
rns 

is in order to understand better the past practices and the projected 

trends of the industry, Certainly these movements have been a result of 

choice, and not chance. 

In recent years, there has been an expansion of industrial develop-

ment, which has brought an expansion of off-farm job opportunities. 
This 
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has drained off a large number of farmers releasing farm land to other 

operators, As a result, the land per farm has been increasing while 

the farm labor force has been decreasing.1 

Faced with this situation the dairy farmer was forced to adopt 

expensive labor-saving equipment. During the decade of the fifties, 

there was a 245 per cent increase in the number of farms reporting 

pick-up hay balers a 426 per cent increase in the number of farms with 

corn pickers, and a 68 per cent increase in the number of farms with 

. 2 
milking machines. 

The introduction of bulk milk tanks on dairy farms has been one 

of the major improvements in handling milk. To many persons, the 

greatest benefit derived from bulk tanks has been the elimination of 

the backbreaking labor of handling full ten-gallon milk cans, Used 

together with a pipeline milker, the bulk tank makes possible the cool 

ing and storing of milk without touching it from the time it leaves the 

cow until it is picked up at the farm.^ 

Bulk tanks have rapidly become the rule rather than the excep 

tion on the Tennessee Grade A dairy farm. In January 1961, one of the 

^S. W. Atkins, Changing Size Farms in Tennessee (Knoxville: 
The 

University of Tennessee, August 1959), p. 8. 

2 
Stanton P. Parry and Donna G. i ^ ctureGreiner, Changes the Stru 

of Tennessee Dairy Industry (Knoxville: The University of Tennessee, 
August 1962), p. 10. 

3 
Anthony Coletti, Handbook for Dairymen (Ames: Iowa State Uni-

versity Press, 1963), p. 253. 



77 

Federal order markets in Tennessee had all of its producers using bulk 

tanks as a standard practice, By May 1963, all of the remaining four 

orders had switched entirely to bulk tanks.^ 

All of these new technologies require substantial capital in-

vestments. This means that the average producer today has a large 

equipment investment. In order to make more efficient use of the addi-

tional capital many farmers have had to enlarge the size of their 

operations. Many producers added cows so that bulk tanks could be used 

more efficiently, while some farmers expanded acreage to use other equip 

ment more efficiently.^ 

One of the apparent reasons causing producers to expand in 1962 

over 1961 was the possibility of market quotas being applied to milk 

production. The Food and Agriculture Act of 1962 that was presented 

to Congress would have provided rigid supply quotas, The section of 

the Act relating to dairying was set up as a supply management program 

with price supports close to 90 per cent of parity if the dairymen 

voted in a referendum to accept these quotas.^ 

After the total national demand for milk had been determined, 

each producer would have been given a guide as to his marketing quota. 

4 
Monthly reports of milk market administrator of each Federal 

order, 1961-1963. 

^Atkins, op. cit., p. 9. 
6United States Department of Agriculture, The Proposed Food 

Agriculture Act of 1962 (Washington: 
and 

Government Printing Office, 
February 1962), p. 25. 
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Each producer's total sales base would have been his sales of milk or 

farm-separated cream for the previous calendar year,^ Faced with this 

possibility, many producers increased their production, hoping to get 

a larger quota, should such controls be put into practice, 
These manda-

tory controls were never put into practice because Congress refused to 

8consider seriously this part of the farm bill. 

It is felt that the possibility of market quotas and the increase 

of capital required by the Grade A producer have been major forces in 

fluencing the expansion of the size of operation of these producers. 

These forces are the result of the ever-changing economy and the desire 

of producers to carry on their operations with highest possible effi 

ciency. 

^Ibid., p. 26. 
8News item in the Wall Street Journal, April 5, 1963. 



CHAPTER VI 

ESTIMATED PROJECTION OF THE TENNESSEE GRADE A DAIRY INDUSTRY 

I. ASSUMPTIONS 

When any type of projection is made there are many variables to 

be considered. Of particular importance are the independent variables 

and an estimate of how these variables will behave in the future. 

In attempting to project a supply and demand situation two 

major factors to consider are population and economic growth, There 

were approximately 3,694,000 people in Tennessee in July 1963, and 

assuming a growth rate similar to that of the past several years, there 

will be approximately 4,225,000 in 1970.^ Since 1956, per capita dis-

posable income has increased 23 per cent.
O 

A continued rise is expected 

through 1970 at a growth rate about the same as that of the past 5 
3 

years. 

Another important variable is the per capita consumption of 

milk. Per capita consumption of fluid milk and cream in the United 

^Statement by Ormond Corry, Bureau of Business Research, Univer 
sity of Tennessee, Knoxville, personal interview. 

2 
United States Department of Commerce, Statistical Abstracts of 

the United States (Washington: Government Printing Office, 1963), 
p. 324. 

\ex F. Daly, "A Profile of Agriculture Projected to 1968" (pap
erread at the 41st Annual Agricultural Outlook Conference, Washington 

D. C., November 19, 1963). 
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States was 311 pounds in 1962 and is expected to decline by approxi-

mately 20 pounds by 1970, 

Further assumptions are: (1) no major wars will occur which 

would cause a sudden acceleration of the economy or demand for dairy 

products, (2) the growth of technological development will continue 

at near present rates, and (3) current levels and methods of dairy 

price supports will continue through 1970, The projections to follow 

should be interpreted with these assumptions in mind. 

II, DEMAND PROSPECTS 

^he three variables that have the most effect on demand for fluid 
milk and cream are size of population, per capita disposable income, and 

consumer preferences There were no data available on per capita milk')
consumption in Tennessee; therefore, data for Tennessee were derived 

from United States aggregate statistics. 

The per capita consumption of fluid milk and cream in the United 

States in 1962 was 311 pounds,^ The per capita income for the United 

States was $2366 and for Tennessee was $1702,^ Past studies have shown 

the income elasticity of milk to be approximately 0,16,^ Using these 

4 
United States Department of Agriculture, Dairy Situation (Wash 

ington: Government Printing Office, November 1963), p, 40, 

^Ibid, 

^United States Department of Commerce, Survey of Current Busi ;;mess 

(Washington: Government Printing Office, August 1963), p, 9, 

^G, E, Brandow, Interrelations Among Demands for Farm Products and 
Implications for Control of Market Supply (University~Park: Pennsylvania 
State University, August 1961), p, 17, 
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data and the formula for income elasticity, the per capita consumption 

of fluid milk and cream in Tennessee in 1962 was estimated to be 297 

pounds. 

Projections indicate that this figure will be down to 278 pounds 

by 1970, 

An estimate of the total demand for fluid milk and cream in 

Tennessee by 1970 can be made by multiplying the estimated 1970 Tenness
ee 

population by the estimated 1970 per capita consumption, Using this 

method of projection, the total demand for fluid milk and cream in 1970 

is estimated to be 1,174,550,000 pounds. This is 31 per cent greater 

than the amount of fluid milk and cream marketed by Tennessee producers 

in 1963 under Federal order and 16 per cent greater than the total 

amount of fluid milk and cream used in Tennessee for both farm and 
non 

farm use in 1963. This demand estimate includes all fluid milk and 

cream used. The amount consumed under Federal order will be less than 

this estimate since, as noted earlier not all fluid milk in Tennessee 

* 

El = where Ej = income elasticity, AI = per cent change in 
AI 

income, AQ = per cent change in quantity bought, Substituting in the 
equation, 0.16 = , AQ becomes 0.0488. With the 28 per cent difference 

.28
in income between the United States and Tennessee, the estimated per 
capita consumption of fluid milk and cream was 297 pounds. 

The per capita consumption of fluid milk and cream in 1968 is 
estimated,, in Dairy Situation, November 1963, p. 41, to be 292 pounds.
If past trends continue, this figure will be approximately 290 pounds
by 1970. The per capita consumption of fluid milk and cream in Tennessee, 
in 1962. was 95.8 per cent of that of the United States, 

If this trend
and percentage holds stable, the per capita consumption of fluid milk 
and cream in Tennessee will be 4.2 per cent less than 290 or 278 pounds. 
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is sold under Federal order. Some is used for human consumption on the 

farm where it is produced, and some is sold to buyers that are not regu 

lated by a Federal order. In 1963, an estimated 88 per cent of Tennessee 

Grade A milk was regulated by a Federal order. 

III, SUPPLY PROSPECTS 

The total amount of fluid milk and cream used for both farm and 

nonfarm use has varied little during the past 8 years, as was shown in 

Table I, page 6. Fluid milk sold through Federal order has increased 

every year since 1958 and, in 1963, amounted to 896.9 million pounds 

(Table II, page 8). 

In developing the outlook for supply of milk for the next several 

years the balance between increasing milk production per cow and the 

decreasing number of cows must be maintained, Technological develop-

ments in dairy farming have made larger herds necessary. This has been 

a definite trend the past several years, and with continuing economic 

and technological growth, this trend will likely continue. 

There are two factors that appear to have the greatest effect 

on the productivity of milk per cow. They are the inherent productive 

capacity of the dairy cow and the amount and quality of feed consumed, 

While it is difficult to measure these two factors directly, the amount 

of concentrates fed per cow is available historically as an indicator 

of the amount and quality of feed consumed, The best available measure 

for inherent productive capacity is the percentage of cows 
serviced 
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yearly by artificial insemination. Using past data for these two fac 

tors, an equation was solved in an attempt to predict the quantity of 

milk produced per cow, It contains the variables Y which is the amount 

of milk produced per cow per year in Tennessee, which is the amount 

of concentrates fed per cow per year in Tennessee, and X2 which is the 

percentage of cows bred artificially in the South Central Region, The 

equation obtained from the data is: 

Y = 1764.1 + 1.535X1 + 2.39X2* 

The value for was calculated to be 0.96 which shows the proportion 

of variation in Y explained by association with Xi’s for the data used 

in the study. 

The production per cow in Tennessee in 1970 is estimated by pro 

jecting the variables Xi and X2 and using the previous regression equa-

tion. 

*Data for these three variables for 1956-1963 were taken from 
various issues of United States Department of Agriculture monthly publi 
cation, Milk Production, All figures pertain to all cows in Tennessee, 
except the variable X2, which is the figure for South Central United 
States, The equation was solved by means of the Doolittle method, Using
the identical data an r2 of 0.96 was obtained by solving the equation: 

r2 = bi X.xiy + b2 2Ix2y 

Ibid. 

★•A:The projections of concentrates fed per cow and per cent of cows 
artificially bred is shown in Appendix E. The data were plotted for these 
variables for 1956-1963, a trend line established, and projected to 1970. 
These estimates were substituted for Xi and X2 in the equation to get the 
projected value for Y. The value of X2 used is slightly lower than the 
projected value, for it was felt that the limited capacity of the 

cowwould make this figure slightly lower than was the projected figure. 
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Y = 1764,1 + 1.535(2500) + 2.39(33) = 5680.5 

This estimate is shown with past production per cow in Figure 5. 

Although exact production per cow in Tennessee Grade A herds is not 

available on an annual basis, it is recognized that cows in Grade A 

herds have a higher annual production than do all other cows. This was 

shown from data obtained at two different survey dates when milk pro 

duced per cow in Tennessee Grade A herds was estimated to be 5120 pounds 

in 1958, and 7157 pounds in 1963,* This is expected to increase to 

approximately 9100 pounds by 1970. 

The number of producers in the industry has decreased since 1957 

(Table V, page 13). The rate at which producers leave in the future de 

pends on the availability and attractiveness of other economic oppor 

tunities, both on and off the farm. The ability or willingness of dairy 

The figure for 1958 was obtained by dividing total 1958 producer 
deliveries to the five markets by estimated number of cows as obtained 
by a survey of the markets in 1958 (see Tennessee Bulletin 318, September 
1960, p. 32). The figure for 1963 was obtained from Table X of this 
thesis. 

icirTennessee DHIA herds are composed of selected Grade A herds, 
and production in these herds is used as a lead indicator of production 
per cow in all Tennessee Grade A herds. The estimated production per 
cow of all Grade A herds in Tennessee in 1958 was 68 per cent of the 
production per cow on DHIA test, In 1963 the estimated production per 
cow in all Grade A herds was 75 per cent of the average of all cows on 
DHIA test. The production per cow on DHIA test for 1970 was projected 
by a trend line extended from past data, The production per cow for 
all Grade A herds in 1970 was taken as a percentage of the projected 
average per cow on DHIA test, which was estimated to be 75 per cent. 
This figure was used because it was felt the DHIA would continue 
keep this higher level of production. 

to 
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farmers to take advantage of more remunerative alternatives is another 

8 
influence. Due to the uncertainty of these variables a projection 

of the number of producers is not attempted; however, it is reasonable 

to assume that a further reduction in number of producers can be expected 

if past patterns of economic adjustment and technological growth continue. 

Total Grade A milk sold under Federal order in Tennessee has in-

creased since 1958 (Table II, page 9). The program of Federal milk 

orders has expanded rapidly in the United States and Tenness ee. Total 

milk supplied under Federal order is expected to increase to approxi-

mately 1,500,000,000 pounds annually by 1970 and will account for 

approximately 88 per cent of Tennessee Grade A milk (see Appendix E). 

There are currently no populous areas of Tennessee receiving deliveries 

of unregulated milk. Thus, even without territorial expansion, and with 

no direct or indirect measures taken to control production, 
the volume 

of milk supplied under this program is expected to increase. 

8United States Department of Agriculture, Dairy Situation 
(Washington: Government Printing Office, November 1963), p. 42. 



CHAPTER VII 

SUMMARY 

Total milk production in Tennessee has remained relatively stable 

since 1950. The amount of milk sold as Grade A under Federal order has 

increased since 1958 yet has been produced by a continually decreasing 

number of producers with larger individual herds, In the spring of 1963, 

there were 3097 producers in Tennessee selling milk under Federal milk 

orders. This accounted for over 85 per cent of all Grade A milk sold 

in the state. The average Grade A producer responding was 47 years old, 

farmed about 250 acres of land, and had 41 mature cows in his herd with 

each cow producing an average of 7,157 pounds of milk annually, The 

largest size farms and herds were found in the Memphis milkshed, while 

the smallest ones were found in the Knoxville milkshed. Predominantly 

Jersey herds were found most frequently in the Chattanooga order, while 

the Holstein predominated in herds in other sections of the state and 

was the dominant breed in herds of all sizes. 

Eighty-six per cent of the producers worked less than 50 days per 
year off the farm, but slightly over three-fourths of all producers had 

a source of farm income in addition to dairying, Slightly over one-half 

of the producers raised all of their replacement heifers, while 6 per 

cent bought all of their replacements, Sixty-two per cent of all pro-

ducers owned all of their land and raised most of their hay and silage. 

Nearly one-half the producers bought all of their feed grains. 

87 
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Full mechanization of feeding was practically non-existent, but 

partial mechanization was found on nearly two-thirds of all farms, One 

per cent of the producers milked entirely by hand, Pipeline milkers 

were found most frequently in the larger herds. 

The use of artificial insemination for all cows was reported by 

approximately one-third of the producers and was most prevalent in the 

smaller herds; however, in almost one-third of the herds no 
cows were 

serviced by artificial insemination. Thus, there is ample opportunity 

to expand use of artificial insemination for improvement of present herds. 

There has been a definite trend in recent years for existing pro 

ducers to increase the size of their operation due to economic and tech 

nological changes, Almost one-half of the producers increased their 

herd size in 1962 over 1961, The reason most frequently given for ex-

pending herd size was to utilize their bulk tanks to capacity, which is 

a result of improved technology and a necessity to sell more milk to pay 

for the tank. Expansion was most prevalent in herds of the younger pro 

ducers and for those producers with large herds, Shortage of labor and 

lower prices for milk were the main reasons given by producers for not 

expanding during this period. 

Nearly two-thirds of all producers felt that they had available 

capacity to expand. Fifty-five per cent of the entire group sampled 

planned to expand their size of operation by 1965, Expansion intentions 

were indicated mostly by the younger and smaller producers. 

An increase in economic pressures is expected to make survival in 

the industry more difficult for the smaller producers, thus forcing them 
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to expand or drop out. Even though per capita consumption of fluid 

milk is expected to drop, the constantly expanding population should 

provide an increased demand for fluid milk during the next several 

years, There are indications that this demand will continue to be met 

by Tennessee Grade A producers. This is expected to be accomplished 

by a steady increase in production per cow and the larger size of opera 

tion of fewer producers. 
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APPENDIX A 

CHOICE OF A QUESTIONNAIRE FOR THE TENNESSEE 

GRADE A MILK PRODUCERS SURVEY, 1963 

The questionnaire for this study was designed with two purposes 

in mind. First, it was set up to obtain the information needed to be 

able to classify the Grade A producers in Tennessee in a form similar 

to the North Carolina study. This was to facilitate regional compari-

son as requested by the Southern Regional Dairy Marketing Technical 

Committee. Some of the same questions used in the North Carolina study 

of 1962 were included, while many were not used, as it was felt they 

were not applicable to this particular study. Other questions were 

added in order to obtain information relevant to the study in Tennessee. 

Secondly, the questionnaire was designed for simplicity of use 

and to facilitate return. The questions were designed to be read in 

a minimum of time and answered with a minimum of writing. 

To assure return, the questionnaire was constructed with a half 

page cover letter and a page-and-a-half questionnaire. The other sides 

contained the producer’s name and address and the postpaid 
return 

address to the University of Tennessee, This enabled the farmer to 

be able to read and fill out the questionnaire, fold it with the return 

address on the outside. and mail it with a minimum of time and confusion. 
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SCHEDULE OF QUESTIONS ASKED ON MAIL QUESTIONNAIRE, SPRING 1963 

1. County 

2. Age: Under 25 ; 25-34 45-54; 35-44 ; 55-64 

65 or over||. 

3. Number of cows you milked this morning 

4, Number of dry cows in your herd 

5, Total pounds of milk sold in March of this year 

6. Of your total herd (milking and dry), how many cows are 
(1) Holsteins ? (2) Jerseys ? (3) Guernseys ? 
(4) Other breeds ? 

(specify breed and number) 

7. Do you feel that you are presently milking all the cows that your 
facilities will handle? 
(a) Yes I I No 
(b) If (f

no
ft, how many do you feel that you can handle? 

8. Did you increase your size of herd this past year (1962 over 1961)? 
Yes Q No Q 
(a) If ftyes", what influenced you to expand? (check as many as apply) 

Acquired additional land; Unused building space; 

]New building space; To utilize bulk tank to 

capacity;
]To use labor more fully; 

Possibility of market quotas; 
Other 

(specify) 
If f f If 

no(b) what kept you from expanding? (check as many as apply) 
Lack of land; Limited building space; 

Shortage of labor; I Lower price for milk; 

Higher labor costs; Bulk tank used to capacity; 

Other 

(specify) 

9. Do you plan to enlarge your herd by the end of 1964? Yes 
No 

(a) If flyes", by how many cows? (Number of cows to be added) 
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10. Approximately what per cent of your income from farming comes from 
the sale of milk? (per cent) 

11. Do you have other sources of farm income? Yes[ No 

If "yes", from what other sources? (1) 
(2) ; (3) 

12. Do you work off the farm? Yes No 

(a) If tfyes", approximately how many days last year? (days) 

13. How much cropland do you farm? (acres) 
(b) How much pasture? (acres) 
(c) Other land? (acres) 

14. How many full time workers (including yourself) operate your farming 
program? 

15. In addition, how much seasonal or part time labor did you hire last 
year? (days) 

CHECK THE ANSWER THAT MOST NEARLY APPLIES 

16. Do you buy none; 1/4; 1/2; 3/4; all of your re-
placements? 

17. Do you buy none; 1/4; 1/2; 3/4; all of your 
feed grains? 

18. Do you buy none; 1/4; 1/2; 3/4; all of your hay? 

19. Do you buy ]none; 1/4; 1/2; [□ 3/4; all of your 
silage? 

20. Do you RENT none; 1/4; 1/2; □ 3/4; all of your land? 

21. What per cent of your herd was serviced by artificial insemination 
in 1962? none; 1/4; □ 1/2; 3/4; ] all of the herd . 

22. Is your silage storage [ upright silo; trench silo; both? 

23. Is your grain feeding system: fully mechanized; partly 
mechanized; done complete ly by hand? 

24. Do you have a: pipeline milker; bucket type milker; 
I milk by hand? 

25. Type of central milking unit: stanchion barn with a capacity of 
cows; ] milking parlor with capacity of cows; 

Other 

(specify) 



APPENDIX B 

RESPONSE OF TENNESSEE GRADE A MILK PRODUCERS 

TO MAIL QUESTIONNAIRE, 1963 

I. MAILING DATES OF QUESTIONNAIRE 

The list of Grade A producers in Tennessee selling milk under 

Federal order was obtained from the records of the Milk Market Admin 

istrators of the five Federal orders in the state. The total number 

from this source was 3097. Some of the producers operated more than 

one farm but only one questionnaire was sent to each producer. 

The date of the first mailing was April 26, 1963. Table XXXIX 

indicates the number of questionnaires returned each day after the 

first mailing and each successive mailing. When it was noted that only 

limited further response could be expected from the first mailing, a 

second mailing was made on May 25 to producers who had not responded 

to the first mailing. A third mailing was made on June 27 to the pro 

ducers who had not responded to either the first or second mailings. 

Only the information from questionnaires received prior to August 1 

was used, but a tabulation was kept on the number returning after this 

date in order to get a complete evaluation of the response to the mail 

questionnaire. 
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II. RESPONSE TO MAIL QUESTIONNAIRE, BY MAILING 

On April 26, 3097 questionnaires were mailed to the Grade A pro 

ducers in Tennessee. A total of 667, or 21.5 per cent were returned 

by May 24. The order with the highest per cent response was the Appa 

lachian order with 26.1 per cent, while the Chattanooga order had the 

lowest response of 18.1 per cent (Table XL). 

On May 25, the date of the second mailing, 2429 questionnaires 

were mailed and 626, or 25.8 per cent, were returned by June 26. This 

was a higher per cent response than the first mailing, but from a 

smaller number of questionnaires. The Memphis order had the highest 

per cent response for this mailing with 30.2 per cent, while the Chatta 

nooga order had the lowest response with 20.3 per cent. 

The third mailing consisted of 1800 questionnaires being mailed 

June 27, and by July 31, 267 or 14.8 per cent, had been returned, Here, 

the Appalachian order had the highest response with 18.2 per cent, and 

the Nashville order had the lowest response with 13.4 per cent, There 

were 44 questionnaires that did not have a date of return postmarked; 

therefore, these were not included in any of the three mailings but were 

included in the total response. 

Between April 26, the date of the first mailing, and July 31 the 

last date that returned questionnaires were processed, a total of 1598 

questionnaires were received from Grade A producers, After July 31 SIX 

more questionnaires were received to run the total received to 1604, or 

51.8 per cent of the 3097 originally sent out. Of this total, 1590 had 
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data which were sufficient to allow the information to be used in the 

summary report. 

Of the five market areas the Memphis order had the highest per 

cent total response, 57.5 per cent, while the Nashville order had the 

lowest, 46.9 per cent. 

Approximately 30 days elapsed between each mailing, Slightly 

over 70 per cent of the total response to each mailing was received 

within 9 days after the questionnaires were mailed to the producers, and 

90 per cent of the response to each mailing was received within 16 days 

after mailing. 

The entire response to the first mailing resulted in 21 per cent 

of the producers responding, and the first and second mailings, combined 

resulted in a 42 per cent response of all producers, Thus, had there 

been a time limit involved, the time lapse between mailings could have 

been shortened, or the third mailing eliminated without sacrificing a 

large quantity of returned questionnaires. 

There was little difference in accuracy of answers for each mail 

ing, as is shown in Table XLI. 

III. RESPONSE BY AGE GROUPS 

Approximately 61 per cent of the 1590 Grade A producers in the 

sample were between the ages of 35 and 54 (Figure 6). Sixty-two per cent 

of the farmers responding to the first mailing were in the 35-54 age group, 

as were 58 per cent of the second group and 65 per cent of the third group. 
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Producers in the age group 25-34 comprised 11.6 per cent of the 

total sample while producers in the 55-64 age group comprised 20.3 per 

cent of the total number responding. Producers in both of these age 

groups had a relatively equal percentage distribution in each mailing. 

IV, RESPONSE BY SIZE OF HERD OWNER 

Producers having 30-39 cows in their herds composed 25.5 per cent 

of those responding. Twenty-five per cent of the producers had 20-29 

cows in their herds and, together, producers in these two classes 

composed 50.5 per cent of the producers in the sample. These two groups 

composed 49,4 per cent of the respondents to the first mailing, 50.2 per 

cent of the second mailing, and 52.1 per cent of the third mailing. 

Producers with 50-74 cows in their herds composed 18.6 per cent 

of the sample and were relatively equally distributed, by percentage, 

in each mailing. 

Other size classes tend to be distributed throughout the three 

mailings in a distribution similar to the total distribution (Figure 7). 
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APPENDIX C 

ACCURACY OF RESPONSE OF QUESTIONNAIRES MAILED TO 

TENNESSEE GRADE A PRODUCERS, 1963 

Since the data used in this study was taken from mail question 

naires, a method was set up to help determine how much reliability could 

be placed on the information received by this method. It was decided to 

select the answers to one of the questions that could be checked for 

accuracy. Question 5 was chosen because it was the only question 

that could be checked with a minimum of labor and expenditures. This 

question asked the producer for the total pounds of milk sold in March 

1963. 

A simple random sample of 25 questionnaires from each mailing 

were selected from the Knoxville order. The total pounds of milk re 

ported produced by each of the producers in the sub-sample was compared 

with the actual amount of milk sold by these same producers. This actual 

figure was obtained from the records of the Knoxville Milk Market Admin 

istrator. 

For the first mailing, the average amount of milk sold per farm 

from reported data was 100.7 per cent of the actual average, For the 

second mailing, the average amount of milk reported sold per farm was 

99.8 per cent of the actual amount sold. For the third mailing, the 

reported average amount of milk sold was 102.6 per cent of the actual 

average. Overall, the reported average amount of milk sold per farm was 

100.9 per cent of the actual amount sold. 
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TABLE XLI 

A COMPARISON OF POUNDS OF MILK SOLD PER FARM AS REPORTED BY SAMPLED 

FARMERS IN EACH MAILING WITH ACTUAL POUNDS OF MILK 

SOLD PER FARM, MARCH 1963, KNOXVILLE AREA 

Average Pounds Reported Milk 
Average Pounds of Milk Sold Produced 

of Milk Sold Per Farm as Expressed as 
Per Farm as Reported by a Per Cent of 

Reported on Milk Market Actual Milk 

Mailing Questionnaire Administrator Produced 

First 27,503 27,301 100.7 

Second 32,024 32,091 99,8 

Third 23,855 23,245 102.6 

Average for all 
Sample Farms 27,798^ 27,549^ 100.9 

^he difference between the two averages was not significantly 
different from zero at the 5 per cent level using the test 

^D - u
D 1 

t 

N - 1SdY 

1Hubert M. Blalock, Social Statistics (New York; McGraw-Hill 
Book Company, 1960), p. 181. 



APPENDIX D 

COST OF OBTAINING DATA 

One of the advantages of a mail-type questionnaire is a low cost 

per schedule completed. To help future researchers in data collection, 

direct costs connected with this survey are listed in Table XLII. 
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TABLE XLII 

DIRECT COSTS INCURRED IN OBTAINING DATA FOR TENNESSEE 
GRADE A MILK PRODUCERS STUDY, 1963 

Item Cost 

Printing of questionnaires $140.00 

Postage to mail questionnaires 
First mailing 154.85 
Second mailing 121.45 
Third mailing 90.00 

Return postage for questionnaires 
First mailing 46.69 
Second mailing 43.82 
Third mailing 18.69 

Return postage for questionnaires with no date of postmark 3.08 

Return postage for questionnaires not used in analysis .98 

Total 610.56 

Average cost per questionnaire returned .384 
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