
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


PROCEEDINGS 

of the 

WESTERN FARM ECONOMICS ASSOCIATION 

Thirtieth Annual Meeting 

July 15-17, 1957 

Las Cruces, New Mexico



  

Award Winning Graduate Paper . . . 

Rates of Concentrate-Roughage 

Substitution and Economic Optimums 

in Feeding Yearling Steers and Heifers 

by 

Kenneth R. Tefertiller 
Oklahoma Agricultural and Mechanical College 

INTRODUCTION 

An infinite number of combinations of concentrates 
and roughage can be fed in alternative beef systems to pro- 
duce a given amount of beef. The concentrate-roughage 
ratio varies considerably between feed lots. Since the 
optimum combination of concentrates and roughage may be of 
great economic importance to the Oklahoma farmer and feed- 
er, it appears essential that the farmer should be better 
informed relative to the choice of the optimum ration. If 
the farmer were better informed of the rate of substitution 
of concentrates and roughage, he would be better qualified 
to choose the optimum combination of feeds to market through 
cattle each year. 

PROBLEM STATEMENT 

In the production of beef some of the inputs may 
be fixed at a constant level. Thus, with management, 

labor, initial weight and other factors fixed, we may be 
interested in the effect on output resulting from varying 
concentrates and roughage. 

A production function with some of the inputs 
fixed may be expressed as follows: 
(1) Y = £(X, , Xo/X3, . e KX) 

Y = Beef production 

Xj= Concentrates 

X9= Roughage 

X3. . . X, = Management, labor, initial weights and 
other relevant factors. 
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By holding a portion of the inputs constant and varying 
Xj and X9, it was possible to determine the rate of gain 

resulting from changes in the variable inputs. 

COMPARISON OF THE AVAILABLE DATA AND IDEAL DATA 

The ideal data needed to solve the problem are 
such that a relatively complete segment of the production 
surface could be derived. The wide range would allow a 
better statistical fit to the data and a wider segment 
of the surface is more likely to include the economically 

optimum combination of feeds under relevant prices. 

Data were available on three different ratios 
of roughage and concentrate. The available ratios were 
l:1, 1:2, and 1:4.4/ It is apparent from the previous 

discussion that the available data may fall short of what 
is necessary for the "best'' analysis. It is possible that 
the economically optimum combination may fall outside the 
range of the three available ratios (1:1, 1:2, 1:4). The 
available data will not allow as good a statistical fit 
to data as would be possible with a wider ratio variation. 

| The input-output relationship of the final weigh 
period was determined by averaging the time periods the 

animals were fed during the final interval. The other 
major limitation of the data was the slow gains of the 

cattle. It is possible a slow rate of gain could influence 

the marginal rate of technical substitution of roughage | 
and concentrates; however, it is assumed such was not the 
case. 

METHOD OF ANALYSIS 

Criteria for Determining the Optimum Combination of Two 
Variable Inputs. | 

The optimum combination of the two inputs is at 

the point where the marginal rate of technical substitu- 
tion of the X; and X» is equal to the inverse of the price 

  

i/ The ratios are expressed in terms of roughage to con- 

centrate by weight pounds. For instance, 1:4 is one 
part roughage and four parts concentrates. 
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ratio. Thus, with changes in the relative prices of 
Xyand X79, the optimum combination of the variable in- 
puts change. 

The feeder needs basic information relative 
to the marginal rate of substitution of concentrates and 
roughage, and he needs a choice guide to aid in select- 
ing the optimum ration assuming various price relation- 
ships. | 

Selection of the Statistical Model 

Eight different algebraic forms of equations 
(statistical models) were selected. These equations 
were: 

by by 
(1) Y=saX, = X9 

(2) Y=a + bX, + DX + b3X Xo 

(3) Ysa+ bX, + bYX. 

(4) Y= a + byXy + bgYK] + b3XQ + bay XD + b5X1 Xp 

(5) Y= a+ byX, + DX] + b3Xq + AX] 

(6) Ye=a +4 byX1 + by X44 + b3X9 + by Xo + b5X1X9 

(7) Y = a + byXy + boX? + b3Xo + byX9" 

(8) Y= a + byX, + bgXo 

Certain restrictions were specified by the econ- 
omic model. Hence, it was necessapy to make the following 
assumptions about these equations:=' (1) diminishing re- 
turns to the variable factors, (2) diminishing MPP of each 
variable factor, and (3) diminishing marginal rate of sub- 
stitution between the variable factors. Also, it was poss- 
ible to show complementarity of inputs with four of the 

- equations. 

  

2 
— These assumptions do not apply to equation (8). 
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THE RESULTS 

The eight selected equations were fitted to 

the available data for both steers and heifers. 

In selecting the final equation from those 
fitted, the following tests were employed. 

1. Consistency of the statistical model 
with the economic model. 

2. The models that passed the above test 

were examined for goodness of statis- 

tical fit. 

Of the first seven equations fitted to steer data, only 
the coefficients of equations 1, 3, 5 and 7 were consis- 
tent with the economic model. The coefficients of 

equations 1, 2, 3, 5, 6 and 7 were consistent with the 

economic model for heifers. The statistical tests were 

relevant only for the equations which were consistent 
with the economic model. 

} | .297 =.218 
Equation (1) (9 = .9454 X1 X9 ) fitted 

the available data for steers better than the other con- 

sistent equations. Each of the bs values was signifi- 
cant at the .0Ol1 level. Equation (3). was the only other 
relevant equation with all the b; values significant at 
the .01 level. 

0 .508 .251 
As with steers, equation (1) (Y = .9571 Xj X9 

fitted the available data for heifers better than the other 

relevant equations. This was the only relevant equation 
with each of the b; values significant at the .01 level. 

ECONOMIC INTERPRETATIONS AND EVALUATIONS 

Diminishing transformation of feed into beef was 
apparent in the regression coefficients in the Cobb-Douglas 
(equation) production function for both steers and heifers. 
The regression coefficients for steers were .557 for con- 
centrates (X;) and .218 for roughage (Xj). These are 
elasticities of production (E,) since they indicate the 

percentage increases in weight resulting from a 1.0 per 
cent increase in feed consumed. The Ep of concentrates 
(.508) for heifers was slightly smaller than the Ep for 
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steers. The E, of roughage in the equation for heifers 
was .251, which was slightly larger than the .218 for 
steers. A significantly smaller Ep of concentrates and 
larger Ey of roughage would indicate steers utilized con- 
centrates more efficiently than did heifers and that 

heifers utilized roughage more efficiently than steers. 

The sum of the E, for heifers was equal to .759, which 
was slightly smaller than the sum of the Ep for steers 

(.775). If this difference was significant, steers. 

utilized feed more efficiently than heifers. 

Estimated isoproduct equations were derived 

directly from the estimated production function listed 
above for steers and heifers. Equation (1) was derived 
from the original ok, 3 Bye equation for steers 

  

(7 = 9454 Xy Equation (2) was derived 

from the original sation for heifers (Y = .9571 Xy° 208 x,,- 251), 

[ 1 
m .218 

(1) Steers: X9 = x 
\ 557 

9454 X] 
i 

A »251 
Y (2) Heifers: X92 =   508 

9571 Xy 

Estimated "Rate of Substitution" Equations: 

  

  

dx 557% 
(3) Steers: ong 2 

dX] 218X1 

~508X% 
(4) Heifers: ok. = 2 

dXy : 251K, 

Equations (3) and (4) represented the marginal 
rate of substitution of concentrates and roughage for the 
steers and heifers at given levels. These substitution 
equations yield the slope of the isoquant. 

3 . 
3/ A test of significance was not computed for the differ- 

ence between regression coefficients for steers and heifers. 

-113- 

   



  

Concentrates and roughage were adequate sub- 
stitutes over a relatively wide range. However, a dim- 

inishing marginal rate of substitution of the two inputs 
(MRSXj X5) was present. The optimum combination of the 

two feeds was determined for a given amount of gain by 
equating the inverse feed price ratio for given feed 
prices with the MRS, Xo" 

APPLICATION OF THE RESULTS 

Cattle feeders in general fail to adjust the 
proportions of concentrates and roughage to changing feed 
price ratios, although feed production in Oklahoma is 
diversified. Perhaps the lack of a simple method of de- 

termining the optimum combination of feeds is partially 
responsible for the failure of feeders to accept the feed 
price ratio as a choice rule for determining the optimum 

combination of feed. 

The practical economic importance of feeding 
the optimum combination of these feeds to steers is 
shown in Table I. The table displays the total feed 
cost of producing 300 pounds of gain on steers resulting 
from various combinations of feeds with a wide range of 

feed prices. 

For an illustration in using the table, con- 

centrates priced at $2.00 per cwt. and roughage at $25.00 

per ton will be assumed. These feed prices resulted in 
a price ratio of $1.60. This price relationship applied 
to the MRS x4 x9 in the equation for steers indicated a 

range of 60.3 to 63.0 per cent concentrates must be fed to 
obtain an economically optimum combination. The least 

total feed cost for this feed combination would be $53.61 

to produce 300 pounds of gain on steers. Feeding any 
other combination of these two feeds would result in an in- 

creased total feed cost required to produce 300 pounds of 

grain. 

The percentage concentrates required to satis- 

fy the equilibrium condition varies considerably with 
different feed price relationships. (Table II). For 
example, the range of percentage concentrates increases 

from 54.7 - 57.6 to 65.4 - 67.8 as a result of the prairie 
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hay price increases from $20.00 to $30.00 per ton when the 
price of milo remains constant at $2.00 per cwt. 

A significant change in the feed price ratio 
may be the only economic basis for varying the combination 
of concentrates and roughage. Therefore, a pertinent ques- 
tion arises. Is there significant variation in the price 
ratio of these feeds? With a wide variation between months 
and between years in the price ratio, the economic impor- 
tance of adjustment is intensified. 

The monthly price ratios of grain sorghum and 
alfalfa hay for the years 1950-1955 are shown in Table III. 
There was considerable difference in the yearly range for 
the five-year period. The year 1951 had the lowest yearly 
range (.59). The highest range was 1.22 found in 1954. 
The greatest monthly range was in June (.85), while the 
lowest monthly range was in December (.29). The larger 
yearly and monthly range in the ratios may create an in- 
centive to vary the ratio until the MRS X4 Xo is equal to 

the inverse of the feed price ratios. 

The feed price ratio between months and between 
years shown in Table III may indicate the economic. import- 
ance in adjusting these feeds so that the MRSX1X9 is equal 

to the inverse of the feed price ratio. When a fixed com- 
bination of concentrates and roughage is continually fed, 
it is impossible to maintain a least cost combination. 

SUMMARY AND CONCLUSIONS 

It is possible for feeders to produce beef by 
feeding a wide range of ratios of concentrates and rough- 
age. Thus, choice criteria are needed to solve the prob- 
lem of obtaining the optimum ration. This thesis provides 
a method of analysis and choice guides for solving the 
problem. 

Experimental data were analyzed to solve the 
problem of optimum ration choice. The data were obtained 
from feeding trials conducted at the Ft. Reno Agricultural 
Experiment Station. Three different combinations of con- 

centrates and roughage were fed in the feeding trial. The. 
three rations consisted of 50:50, 65:35 and 80:20 ratios 

of concentrates and roughage. 

-l15- 

 



 
 

 
 

‘
u
o
 

zed 
e8eysnoxr 

Jo 
aotzg 

/q 
"3m0 

Zod 
sajerzqusoUu0D 

Jo 
aotrg 

/® 

 
 

 
 

 
 
 
 
 
 

8
6
°
9
8
 

L
O
°
7
8
 

9
T
°
T
8
 

s
e
°
T
9
 

LZH°8S 
9G°CSS 

B
L
°
S
E
 

L
B
°
C
E
 

9
6
°
6
2
 

GC*T8 
9° 

T8S 
09SZ2 

c
8
°
S
8
 

¢
L
£
°
C
8
 

7
9
°
6
L
 

2
8
°
0
9
 

C
L
°
L
S
 

«=79°HS:) 
«6CB8CSE 

UCL 
SCE 

6
9
°
6
7
 

c
°
0
8
 

O
°
8
T
9
 

0
0
S
Z
 

T
Z
°
”
8
 

c
v
’
T
t
8
 

E
T
°
8
L
 

T
E
°
0
9
 

c
o
°
l
s
 

E
L
E
S
 

T
6
°
S
E
 

Z
9
°
C
E
 

EF°6?C 
8
°
S
Z
 

8° 
LS9 

077C¢ 

L
9
°
€
8
 

9T'°08 
9
9
°
9
L
 

L
B
°
6
S
 

9
E
°
9
S
 

98°¢C¢S 
L
O
°
9
E
 

O
S
°
C
E
 

9
0
°
6
2
 

C
L
L
 

0
°
T
O
L
 

O
S
E
?
 

O
Z
°
€
8
 

9
6
°
8
L
 

T
e
°
S
l
 

O
S
°
6
S
 

9
2
°
S
G
 

T
O
°
C
S
 

O
E
°
I
E
 

9C9°7CE 
8
°
8
2
 

9
°
C
L
 

O° 
S87 

O
c
t
c
 

T
8
°
T
8
 

O
8
°
L
L
 

O
8
B
°
E
L
 

Tel°6S 
O
2
°
S
S
 

O?C°TS 
T
9
°
9
E
 

O
I
°
C
E
 

0
9
°
8
7
?
 

S
°
E
l
 

%
°
0
0
8
 

0
9
C
C
 

T
O
°
T
S
 

cL£°9L 
E
t
 

CL 
T
O
°
6
S
 

C
L
°
H
S
 

EV'°OS 
T
O
°
L
E
 

c
L
°
C
e
 

€
7
°
8
e
 

0
°
C
L
 

G
*
l
S
8
 

0
0
2
 

T
E
O
8
 

T
L
°
S
L
 

OT 
TL 

T
6
°
8
S
 

T
E
S
 

O
L
’
6
%
 

TS°LZE 
T
6
°
C
E
 

OF 
8
e
 

6
°
6
9
 

G
°
0
¢
6
 

OV7TC 

C
L
’
6
L
 

S8L°7L 
C
€
8
°
6
9
 

c
6
°
8
S
 

8
6
°
E
S
 

C
c
0
°
6
7
 

CI°8SE 
S8T°fE 

7c2e°se 
8° 

L9 
0
6
6
 

0
8
0
2
 

L
€
°
6
L
 

7
6
°
E
L
 

0
9
°
8
9
 

L
O
°
6
S
 

VL'°ES 
0
7
°
8
7
 

LB°S8E 
Y
S
°
E
E
 

O
C
°
8
e
 

7
°
S
9
 

L
9
0
T
 

O0c0cd 

8
6
°
8
2
 

T¢c°€L 
SH7°l9 

S8E°6S 
T
9
°
E
S
 

S
B
8
°
L
H
 

B
L
°
6
E
 

T
O
°
V
E
.
 

S
7
°
8
2
 

0
°
€
9
 

E
S
T
T
 

O
9
6
T
 

9
8
°
8
L
 

T
9
°
C
L
 

L
E
°
9
9
 

9
8
°
6
S
 

T
9
°
E
S
 

L
E
*
L
D
 

9
8
°
0
7
 

T
O
°
V
E
 

L
E
°
S
e
 

€
°
0
9
 

6
7
C
T
 

O
0
6
T
 

T
6
°
8
L
 

Y
T
°
c
l
L
 

9
E
°
S
9
 

9
°
0
9
 

P
L
E
S
 

9
6
°
9
H
 

T
I
T
*
t
7
 

v
E
T
S
E
 

9
9
°
8
2
 

9° 
LS 

G
G
E
T
 

O
V
S
 

T
C
°
6
L
 

Y
V
B
°
T
L
 

9
9
°
7
9
 

T
H
°
T
9
 

P
O
°
H
S
 

9
9
°
9
7
 

T
9
°
E
D
 

H
C
°
9
E
 

9
8
°
8
2
 

L£° 
7S 

G
L
Y
T
 

O
S
Z
T
 

6
4
°
6
2
 

P
7
L
°
T
L
 

8
9
°
€
9
 

6
6
°
C
9
 

H
G
°
H
G
 

B8Y°9H 
G
E
°
S
H
 

YE 
LE 

82° 
6C 

9
°
T
S
 

C
L
O
T
 

O
c
L
T
 

6
9
°
0
8
 

9
8
°
T
L
 

7
0
°
€
9
 

6
0
°
7
9
 

9
2
°
S
S
 

7
°
9
7
 

6
7
°
L
Y
 

9
9
°
8
E
 

7
8
°
6
2
 

G° 
87 

G9OLT 
O
9
9
T
 

C
6
°
T
S
 

ve'clL 
Y
S
°
C
9
 

€
6
°
S
9
 

Y
C
°
9
S
 

Y
O
°
9
7
 

€
6
°
6
7
 

V
C
O
°
O
7
 

Y
S
°
O
E
 

o
°
S
Y
 

6£ 
61 

O
O
9
T
 

GE 
GC 

GT 
Get 

GC 
CT 

GE 
GC 

GT 
S
O
W
P
A
Q
 

S
o
q
e
A
Q
 

. 
. 

. 
/
q
e
x
d
 

-
u
a
o
u
0
)
j
 

FO 
AeyH 

-
u
s
o
u
0
)
 

—
O
0
r
e
 

0
0
°
¢
 

0
0
'
T
 

BpLlXq 
s
s
8
e
q
U
s
0
I
N
g
 

“
s
a
y
 

*
s
q
]
 

/e 
 
 

SdOLlad 
A
d
a
a
 

L
N
A
a
d
d
a
I
d
 

Y
A
a
N
N
 

SadaaLs 
YOA 

N
I
V
D
 

AO 
S
A
N
N
O
d
 

OOE 
A
o
n
d
O
U
d
 

OL 
G
H
Y
I
N
O
A
Y
 

A
D
V
H
O
N
O
U
 

GNV 
S
A
L
V
U
L
N
H
O
N
O
D
 

AO 
S
N
O
I
L
V
N
I
G
W
O
D
 

S
N
O
I
U
V
A
 

JO 
L
S
O
O
 

d
a
a
a
 

T
V
L
O
L
 

I 
a
l
a
v
i
 

-116-   
 



‘
o
T
G
e
3
 

STYI 
UT 

U
e
A
T
S
 

ore 
e
I
e
p
 
[
e
I
 

-
u
o
w
t
a
e
d
x
e
 

out 
UT 

p
e
p
n
t
o
u
T
 

uotanq@T3asqns 
JO 

sajex 
vyQ 

03 
B
u
t
p
u
o
d
s
e
r
z
z
0
d
 

s
u
o
t
T
R
e
u
T
q
u
o
s
 

pees 
ATuQ 

/® 
 
 

 
 

 
 

Aey 
o
t
a
t
e
r
g
 

NIVD 
dO 

SGNNOd 
OO€ 

YOA 
SUAALS 

od 
NOILIGNOD 

WAIWALTINOA 
AHL 

AASILVS 
OL 

GIYINOAY 
SALVYINAONOD 

AOVINADUTA 

Il 
dad T

a
v
e
 

9° 
TS~S 

8
7
 

G° 
89-2 

SY 
C
°
S
Y
?
 

00°S 

9
°
L
G
-
L
°
9
S
 

L
°
9
S
-
9
°
T
S
 

9° 
T
S
-
S
°
8
#
 

00°? 

€°09-9° 
LS 

Q
°
L
G
-
L
°
H
S
 

= 
L
°
H
G
-
9
°
T
S
 

)=—_ 
SG" 

BH 
7S "GH 

oS*€ 

#
°
G
9
-
0
°
€
9
 

§=9£°09-9°LZG 
=
 L
G
-
L
°
H
S
 

=
O
 
T
S
-
S
°
8
H
 

= 
S
B
 
H-7°SH 

OO°t 

7
°
S
9
-
0
°
E
9
 

O
°
€
9
-
€
°
0
9
 

€
°
0
9
-
9
°
L
G
 

L
°
W
G
-
9
°
T
S
 

= 
G*B8H-e°SH 

GL°? 

8
°
1
9
-
7
°
S
9
 

= 
7° S

9
-
0
°
E
9
 

=
O
 
EN-E'09) 

9° 
LS-L°HS 

= 
T
S
-
S
°
 84 

OS*?¢ 

6
°
6
9
-
8
°
L
9
 

 8°L9-7°S9 
= 
7
°
S
9
-
0
°
E
9
 

=—€°09-9°LS 
L
°
Y
G
-
9
°
T
S
 

G°8H7-c°SY 
G
C
"
 

0°¢l-6° 
69 

6°69-8°L£9) 
 B°L9-7'S9 

 —OED-E°09 
—
9
L
G
-
L
°
7
S
 

9 T
S
-
S
°
8
%
 

00°C 

9
°
S
L
-
8
°
E
L
 

O
°
Z
L
-
6
°
6
9
 

6
°
6
9
-
8
°
L
9
 

¥%°S9-0°€9 
€
°
0
9
-
9
°
L
S
 

£
°
9
S
-
9
°
T
S
 

GL°T 

B
S
°
S
L
-
c
°
 LL 

«69°SGL-8°EL 
= 

=6—0°CL-6°69)—s_ 
(6° 

6
9
-
B
°
L
9
 

7° 
G
9
-
0
*
E
D
 

9° 
LS-1" 

9S 
G°87-c 

SY 
OS*T 

G*T8-2'°08 
8°Sl-Z' 

LL 
9°SLZ-8°EL 

O
°
C
L
-
6
°
6
9
 

8 
8°L9-7°S9) 

= 
O°E9-E°09) 

= 
O99 

TS 
-
G
°
 8% 

G¢c°l 

S
°
€
S
-
L
°
7
8
 

= 
L
°
7
B
-
S
°
T
8
 

= 
7
°
0
8
-
8
°
8
L
 

«6° 
LL-9°SGL) 

=O 
2L-6°69)—_ 

8° 
L
9
-
7
°
S
9
 

9 L
G
-
L
°
 4S 

OO°T 

S
O
R
E
A
W
U
B
I
U
O
D
 

o
s
e
P
R
U
V
I
I
A
D
G
 

O
L
T
W
 

07S 
Ses 

O€$ 
ccs 

02S 
ST$ 

OTS 
aoTad 

 
 

-1l17- 

 
 

 



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

KVH 
VAIVHIV 

dO 
SHOIYd 

OL 
AALLVIY 

WAHODYOS 
NIVYD 

JO 

III 
w
i
e
v
a
 

*
e
w
o
u
e
 

[AO 
‘
f
a
T
)
 

e
w
o
u
e
T
A
O
 

‘
v
a
s
o
 

‘SOTAAINS 
B
S
u
T
A
a
y
A
e
_
 

l
e
a
n
}
 

[nNoTa3y 
‘
s
z
o
u
m
e
y
 

AQ 
p
a
A
T
o
d
.
0
y
 

S
o
o
T
a
d
 

2
9
0
a
n
0
S
 

TS* 
6
2
°
 

OC 
* 

Be 
° 

8t° 
c9° 

cL’ 
¢8° 

8S 
° 

£9° 
L9° 

OL° 
€¢° 

o
s
u
e
y
 

T9°T 
S8€°T 

6€°T 
T
H
T
 

O
S
°
T
 

LO°T 
S6°T 

TI'S 
O6°T 

Z9°T 
B8S°T 

O
S
T
 
9
F
°
 

T° eAy 
AT 

-
y
j
U
O
p
 

98° 
LG°T 

6¢0°T 
ZE°T 

c
e
l
 

ZE°T 
“ZS°T 

OO*°C 
ST°? 

69°T 
YHY°T 

YY°T 
bY°T 

G6E°T 
SS6L 

c
c
 

GL°l 
v
7
 

«SET 
ye 

T 
Ly°T 

69°L 
O
@
°
2
 

96°% 
LT°% 

Z8°t 
LL°T 

19°T 
L
S
T
 

Y
C
6
T
 

99° 
CS°T 

€S°T 
€S°T 

29'T 
69°T 

SZLZ°T 
€
9
°
T
 

TL°T 
88°T 

C
H
T
 

SE°T 
E€C°T 

C
e
t
 

C
S
6
L
 

T8° 
C
V
T
 

Ye°Tt 
O
€
’
T
 

T
E
T
 

96°T 
€
7
°
T
 

69°T 
SO°? 

8
6
°
T
 

6S°T 
6€°LT 

S@°L 
S
Z
°
t
 

cS6L 

6S 
° 

Ly°t 
G
e
°
t
 

Sé°Tt 
e
T
 

c
e
 TT 

€
S
°
T
 

€
8
°
T
 

€8°T 
6S°T 

€
4
°
L
 

HS°L 
#9S°T 

LS°T 
TS6L 

68° 
€
6
°
L
 

@
S
°
L
 

SS°T 
T9°T 

O8'T 
SO°C 

E
'
S
 

HE'S 
TT°Z 

S
O
S
 

Z
O
°
C
 

E6°L 
S
L
T
 

O
S
6
T
 

soTtjey 
APY 

ePFTPITVY 
- 

wnusz0sg 
uterzy 

| 

3
3
 

| 
) 

o
s
u
e
y
 

-
T
o
A
y
 

*S90q 
“AON 

°3990 
‘3deg 

“Sny 
A
t
t
n
 

ounce 
Aey 

‘ady 
‘aeW 

‘“‘qoqg 
‘
u
e
r
 

<aAeez 
) 

Aj 
a
v
a
 

sy 
uo, 

GS61T-0S6T 
‘VWNOHVTIO 

‘SHINOW 
Ad 

Sad0ldd 

-118- 

  
 



  

Several equations were fitted to the data. The 
Cobb-Douglas regression equation was selected as the best 
fitting equation for both steers and heifers. Four equa- 
tions for steers were consistent with the restrictions 
specified by the economic model, while six equations for 
heifers wereconsistent with these restrictions. 

| There was a relatively large variance in the 
feed-price ratios which affected the optimum ration and 
the profitability of feeding steers and heifers. The 
analysis of the experimental data showed that concentrates 
and roughage were adequate substitutes over a relatively 

wide range. 

The results indicated that the marginal rate of 
substitution of concentrates and roughage was of economic 
importance in feed lot operations. Wide variation was 

found in total feed costs for producing 300 pounds of gain 
with various combinations of concentrates and roughage 
under different price relationships. 
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