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FOREWORD 

A new research approach has been developed 
at the Missouri Experiment Station to obtain up-to
date farm business data which can help farmers 
make sounder decisions in planning farm enter
prises. It is based on a unique arrangement through 
which selected farm operators cooperate with the 
College of Agriculture in a record keeping and 
analysis program covering their complete farm busi
ness operations. This cooperative research project 
is referred to as a Farm Business Research Panel. 

Beef cow systems were selected for the first trial 
of the panel research method. The Beef Cow Re
search Panel was organized in the fall of 1962 under 
the joint sponsorship of the Departments of Animal 
Husbandry, Agricultural Economics, Agricultural 
Engineering, and Dairy. Selection of panel coopera
tors , development of record forms and procedures, 
and other arrangements were completed in time to 
start record collection January 1, 1963. 

The over-all purpose of the Beef Cow Panel 
was to determine the resource needs and profitabili
ty of different kinds of beef cow operations, with 
specific attention to labor, feed , and capital require
ments. Analysis of the labor, feed, and capital re
sults is being covered in separate publications. 
Missouri Experiment Station Special Report 48 
summarized feed consumption and costs for 1963. 
Portions of that summary are incorporated in this 
two-year analysis. Special Report 45 summarizes the 
first year labor results and analysis of two years' 
records is included in Station Bulletin 838. 
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The Department of Agricultural Economics has been 
subjecting the records of more than a hundred beef cow 
owners to intensive analysis for two years with the aid of 
the University's electronic computers. The beef cow own
ers who are cooperating in the "Beef Cow Research Pan
el" were selected from a 17-county area in north central 
Missouri. A total of 133 cooperators having a total of 
6,172 beef cows were included in the study in 1963 and 
105 owners of 4,945 cows in 1964. 

Objective of this continuing study is to determine 
the resource needs and profitability of different kinds of 
beef cow operations. This publication reports findings to 
date on feed consumption and costs. Labor and capital re
quirements are covered in other publications. 

Each panel member sent in monthly records of the 
kind and amount of feed consumed by the cow herd and 
by feeder cattle. The panel was divided into six segments 
in order to study the influence of herd size and method 
of management on the requirements for beef cow enter
prises. 2 

Cattle operations of the panel members represented 
two herd size groupings and three methods of handling 
calves : 

1. Herds of 35 cows or less 

A. Calves sold at weaning 

B. Calves full fed from weaning to market 

C. Calves weaned, wintered, grazed, andlor full fed 

II. Herds of more than 35 cows 

A. Calves sold at weaning. 

B. Calves full fed from weaning to market. 

C. Calves weaned, wintered, grazed, andl or full fed. 

Figure 2 shows the distribution of the cow herds 
studied according to herd size. Four large herds that were 
included in the analysis are not shown on the graph due 
to space limitations.. These included herds of 196; 278; 
and 146 cows in 1963 and one herd of 169 cows in 1964. 

Average herd size for both years was 46 cows. This 
is somewhat larger than the mean of 34 for all beef cow 
herds in this 17 -county area. 2 

Three methods of analyzing feed consumption and 
cost were used. They were (1) on a per-cow basis; (2) on 
a per-cow-unit basis ; and (3) in terms of 100 pounds of 
production. These methods will be discussed in order. 
Results for both 1963 and 1964 are included in the dis
cussion of the first method. 

1 A complete statement of ' the methodology used in this analysis is contained 
in Appendix A. 

2 Census, 01. cit., pp. 186-195. 



6 - 1963 cooperators completing records 

®- 1964 cooperators completing records 

Fig. l-Counties represented in the Beef Cow Research Panel and the number 
of cooperators in each. 
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Feed Cost-Per Cow Basis 
Feed Cost About $63 per Cow 

In 1963 approximately 5.5 tons of roughage were fed 
per cow at an average cost of $58.65 (Table 1). This in
cluded pasture, hay, and silage, converted to tons of hay 
equivalent (THE) .3 On the average, approximately 118 
pounds of grain and nearly 47 pounds of protein were fed 
per cow. This resulted in an average cost of $2.23 and 
$l.86 per cow for the two feeds , respectively. Approxi
mately nine pounds of salt and mineral were fed at a cost 

3 Conversion of herd days on pasture to THE is explained in Appendix A. 
Standard feed prices, as given in Appendix Table I, were applied to the esti· 
mated feed consumption as reported by each cooperatOr to arrive at feed COSts. 

of 12 cents per cow. An average of 275 days of pasture 
was required per cow in 1963 . Roughage cost per cow 
(line 10) includes the cost of pasture. Total feed cost per 
cow for 1963 averaged $62.86, based on 1963 prices ap
plied to the feed consumed (See Appendix Table I) . 

Similar results were obtained in 1964 (Table 2) . As 
shown in column 1, 5.3 tons of hay (which includes hay and 
head days on pasture converted to THE) and one-half ton 
of silage were fed per cow. The cost of hay averaged 
$31.79 per cow and the cost of silage, $3.59. Nearly 103 
pounds of grain and 50 pounds of protein were fed per 
cow. Grain cost per cow averaged $1.93 and protein $2.03. 
On an average, 297 days of pasture were required per cow 
at a cost of $23.86. Total feed cost in 1964 averaged 

TABLE l--ANNUAL CONSUMPTION AND COST OF FEED PER BEEF COW 
BEEF COW RESEARCH PANEL RECORDS, 1963 

Data Panel 

(1 ) 

1 No. of Herds 133 

2 Avg~ No. Cows 46.4 

3 Avg. No. Heifers 5.8 

4 Tons of Rough-
age per Cow 5.5 

5 Lbs. of Grcoin 
per Cow 117.7 

6 Lbs. of Protein 
per Cow 46.8 

7 Lbs. of Salt & 
Mineral per Cow 9.3 

8 Days on Pasture 
per Cow 275.4 

9 Cost of: 

10 Roughage per 
Cow $58.65 

11 Grain per Cow 2.23 

12 Protein per 
Cow 1.86 

13 Salt & Mineral 
per Cow .12 

14 Total Feed Cost 
per Cow $62.86 

* Panel Segment 
I. 35 cows or less 

A. Calves sold at weaning 
B. Calves full fed from 

wean ing to market 
C. Calves weaned, wintered, 

grazed , and/or fu II fed 

IA IB 
(2) (3) 

13.0 12.0 

21.9 20.8 

2.6 1.8 

5.8 5.6 

152.5 74.0 

61.4 16.5 

7.2 7.4 

286.0 298.9 

$65.17 $56.87 

2.91 1.36 

2.52 .57 

.14 .08 

$70.74 $58.88 
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Panel Segement* 
IC 
(4) 

34.0 

26.3 

3.9 

5.7 

144.1 

56.4 

13.2 

272.0 

$59.13 

2.73 

2.26 

• 17 

$64.29 

IIA liB IIC 
(5) (6) (7) 

18.0 11.0 45.0 

72.8 50.4 64.2 

6.6 4.6 9.3 

5.5 5.6 5.5 

98.0 267.5 70.9 

38.0 85.1 37.8 

5.6 10.0 8.8 

262.5 267.3 275.9 

$61.15 $55.69 $56.63 

1.84 5.17 1.34 

1.54 3.41 1.47 

.07 .15 .11 

$64.60 $64.42 $59.55 

II. More than 35 cows 
A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 



$63.29, based on 1964 prices applied to the feed consumed 
(See Appendix Table I) . 

The figures in Tables 1 and 2 include feed for the 
beef cow plus a proportionate share of the feed for herd 
bulls, replacement heifers, and unweaned calves. They are 
averages based upon the number of herds in the panel 
and in each segment. 4 Therefore, the performance of the 
average beef producer in the panel is indicated in the firSt 
column. 

The similarity of the figures for the two years imply 
that very little change was made in feeding practices. This 
is particularly true in comparing the panel average. 
Consumption of roughage per cow remained the same; 

the amount of grain fed was very similar for the two years. 
A less than three-pound difference in protein consumption 
per cow was reported. 

Feed costs for 1963 and 1964 remained essentially the 
same. Only 43 cents separated the average feed cost per 
cow for the two years. Differences in segment size, move
ment of some cooperators from one segment to another,' 
and the large variability of feed costs among individual 
cooperators, accounts for the differences among the six 
segments. 

The consistency of the individual cooperator's feed-

.• tunc and Hagan, op. cit. , Table II, p. 7. This table is the same as Table I, 
except that it has been changed from a weighted average, based on the cotal 
number of cows in the panel and in each segment, to a simple average. 

TABLE 2--ANNUAL CONSUMPTION AND COST OF FEED PER BEEF COW 
Beef Cow Research Panel Records r 1964 

Data Panel 

1 No. of Herds 107 

2 Avg. No. Cows 46.2 

3 Ton Hay per Cow 5.3 

4 Ton Silage per 
Cow .5 

5 Lbs. of Grain 
per Cow 102.7 

6 Lbs. Protein 
per Cow 49.6 

7 Lbs. Salt & 
Mineral per Cow 7.0 

8 Days on Pasture 
per Cow 297.2 

9 Cost of: 

10 Hay per Cow $31.79 

11 Silage per Cow 3.59 

12 Grain per Cow 1.93 

13 Protein per Cow 2,03 

14 Salt & Mineral 
per Cow .09 

15 Pasture per Cow 23.86 

16 Total Feed Cost 
per Cow $63.29 

*Panel Segment 
1. 35 cows or less 

A. Calves sold at weaning 
B. Calves fu II fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed , and/or fu II fed. 

IA 

10 

21.4 

5.9 

.3 

143.1 

38.8 

4.4 

306.3 

$41.67 

2.19 

2.77 

1.55 

.06 

26.63 

$74.87 

Panel Segment* 

IB IC IIA 

12 22 11 

26.8 25.4 65.9 

5.6 5.6 5.1 

.2 .6 .3 

80.1 100.0 61.1 

35.9 39.5 25.6 

5.6 12.3 6.1 

288.1 306.5 291.3 

$41.30 $35.94 $28.57 

1.55 4.18 2.16 

1.47 1.87 1.21 

1.48 1.61 1.01 

.07 .16 .08 

22.84 24.28 22.83 

$68.71 $68.04 $5.$.86 

II. 

7 

liB IIC 

13 39 

55.7 61.6 

5.5 5.0 

.7 .6 

228.0 70.7 

81.4 58.5 

9.8 4.4 

306.0 291.2 

$30.88 $25.22 

5.25 4.09 

4.28 1.33 

3.30 2.37 

.13 .06 

24.35 23.38 

$68.19 $56.45 

More than 35 cows 
A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 



ing practices, implied by the similarity of the figures in 
Tables 1 arid 2 will have added meaning later. 

Roug hage 94 Percent of Feed Cost 

Roughage made up approximately 94 percent of the 
total feed bill for both 1963 and 1964. Figure 3 indicates 
that three cents of every dollar went for grain and pro
tein. Salt and mineral represented less than one percent 
of the total feed bill for both years, and this fraction has 
been omitted from the figures . 

Wintering 63 Percent of Feed Cost 

Total consumption and cost figures were divided into 
grazing and wintering periods for further analysis. May 
1 to December 1 was defined as the grazing period. The 
wintering period consisted of the months of December 
through April. 

Most of the cooperators put their herds on pasture in 
late April and started winter feeding in December. Com
putational procedure necesitated dividing the two periods 
between months, rather than within a month. Thus, May 
1 and December 1 were chosen to approximate the natu
ral division. Dividing the production cycle in this manner 
resulted in inclusion of some winter feeding in the graz
ing period, and vice versa. 

Wintering Period. Higher quality and more expensive 
feeds were fed during the wintering period. Table 3 in
dicates that, on the average, approximately two tons of 
hay, 84 pounds of grain, and 44 pounds of protein were 
fed per cow during the period. The cost of hay averaged 
$29.63 per cow. This item contributed most to a total 
feed cost per cow of $39.76 for the wintering period. 

Grazing Period. Little supplemenal feeding was done 
during the grazing period (Table 4) . 

TABLE 3--FEED CONSUMPTION AND COSTS PER BEEF COW DURING THE WINTERING PERIOD 
Beef Cow Research Panel Records, 1964 

Panel 

1 No. of Herds 107 

2 Avg. No. Cows 46.0 

3 Tons Hay per Cow 2.1 

4 Tons Silage 
per Cow .6 

5 Lbs. of Grain 
per Cow 83.6 

6 lbs • of Prote in 
per Cow 43.5 

7 lbs. of Salt & 
Mineral per Cow 3.2 

8 Days on Pasture 
per Cow 61.7 

9 Cost of: 

10 Hay per Cow $29.63 

11 Silage per Cow 3.21 

12 Grain per Cow 1.58 

13 Protein per Cow 1.75 

14 Salt & Mineral 
per Cow .03 

15 Pasture per Cow 3.56 

16 Total Feed 
Cost per Cow $39.76 

* Panel Segment 
I. 35 cows or less 

A. Calves sold at weaning 
B. Calves fu II fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 

1A IB 

10 12 

20 . 5 26.4 

2.4 2.4 

.3 .2 

148.7 75.1 

39.7 32.0 

2.5 2.3 

45.3 54.4 

$40.47 $37.68 

2.28 1.52 

2.89 1.38 

1.56 1.31 

.03 .03 

2.93 2.90 

$50.16 $44.82 
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Panel Segment* 

IC 

22 

25.6 

2.4 

.4 

70.4 

29.6 

5.4 

70.2 

$33.34 

3.12 

1.32 

1.20 

.07 

3.85 

$42.90 

IIA liB IIC 

11 13 39 

67.9 54.5 61.0 

2.0 2.2 1.9 

.3 .7 .5 

38.2 189.3 54.5 

23.3 69.1 53.0 

1.9 5.5 1.9 

59.5 70.4 61.2 

$27.14 $28.19 $23.49 

2.10 5.15 3.70 

.75 3.55 1.02 

.92 2.79 2.15 

.02 .07 .02 

2.91 4.18 3.74 

$33.84 $43.93 $34.12 

II. More than 35 cows 
A. Calves sold at .weaning 
B. Calves full fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed . 
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Figure 3. Percentage breakdown of annual feed costs for beef cows, 1963 and 1964 Beef 
Panel records. 

No. of Herds 

Avg. No. Cows 

Tons of Hay 
per Cow 

Tons of Silage 
per Cow 

Lbs. of Grain 
per Cow 

Lbs of Protein 
per Cow 

Lbs. of Salt & 
Mineral per Cow 

Days on Pasture 
per Cow 

Cost of: 

Hay per Cow 

Silage per Cow 

Grain per Cow 

Protein per Cow 

Salt & Mineral 
per Cow 

Pasture per Cow 

Total Feed 
Cost per Cow 

TABLE 4 
FEED CONSUMPTION AND COSTS PER BEEF COW DURING THE GRAZING PERIOD 

Beef Cow Research Panel Records, 1964 

Panel Panel Segment* 
IA IB IC IIA liB 

107 10 12 22 11 13 

46.4 21.9 27.1 25.3 64.5 56.6 

3.2 3.5 3.3 3.3 3.2 3.3 

.04 -- -- .1 -- .02 

20.9 4.6 11.0 30.4 22.1 39.1 

6.7 1.6 5.7 9.5 1.8 13.0 

3.8 1.9 3.2 6.8 4.1 4.3 

234.8 255.7 231.2 237.1 234.2 234.1 

$2.38 $2.75 $4.13 $2.58 $ .86 $3.23 

.38 -- -- 1.01 -- .18 

.39 .08 .20 .56 .44 .73 

.27 .06 .24 .38 .07 .53 

.04 .02 .04 .09 .05 .05 

20.25 23.17 19.76 20.48 20.24 19.98 

$23.71 $26.08 $24.37 $25.10 $21.66 $24.70 

IIC 

39 

61.9 

3.1 

.06 

16.4 

6.0 

2.4 

229.6 

$1.78 

.43 

.31 

.23 

r03 

19.60 

$22.38 

*Panel Segment 
I. 35 cows or less 

A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed , and/or fu II fed 9' 

II • More than 35 cows 
A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 



Most o f hay to nnage per lOW ( lin t~) w~s derived by 
conve rting d ay.~ o n p as ture [0 ro ns of hay tqu iva lcnr. 
Cons umpti o n of g rain per lOW va ri ed from 39. 1 po unti s 
for panel seg m e nt fI B [04.6 pounds fo r seg me nt lA . 
Pro tein co n sumpti o n per (OW averaged 6.7 pounds. Ap
prox imarel y 235 pasture days were needed per ow. (This 
inclu des pasture days for herd bull s a nd rep lace m en t 
heife rs.) The COS t or pasture ave raged $20.25 per cow. 
T o tal feed cOS tS per cow averaged $23.7 1 (or th e grazing 
period. 

Feed COStS (or the wintering peri od a counted (or 63 
perce nt of th e a nnual (eed bill and th e g raz in g peri od , 
the re maining 37 pe rcenr. The findings (or 1963 were 
s imilar. (See Appendi x B, Tables TI and III , showing 1963 
data for these two time periods.) 

Hay 75 Percent of Winter Feed Cost 

The importance o( roug hage, either as hay or pas ture, 
is again indi.cated in Figure 4. Hay made up 75 per ent o( 

the tora l (eed c st during the wintering period. During 
the grazing pe riod , 85 percent o( the (eed COS t was (or 
pasture. A relatively small amount was spent (or g rain and 
protein in both periods. 
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Small beef cow herdl Ilt in well on form, where corn ocreogel are in

creoling lince the cow herd can salvage feed that otherwi,e would be 
wasted. 

Cost Ranged from $30 to $142 per Cow 

Annual ked cos tS per cow ranged w idely, from $29.54 
to $ 1 .~'dl2 in 1963 a nd from $ _11.9) to $l'f2 .1 2 in 1964. 
Fig ure 5 shows thi s di stribution w ith the exception o( the 

hig h in 1963 ($133.83), and t he two hig hes t ones in 1964 
($ 12H. 15 and $ 142. 12). The ave rage (eed COSt fo r the two 
yea rs was essential ly the sam e. In 1963,55 per ent o( the 
herd s were between $45 a nd $65 per ow. In 1964, 54 
per e nt we re in t hi s range. During the two-year period . 
74 pe rce nt o( th e herds were b e tw ee n $45 and $80 PC I' 
cow . The variation in numbe rs of replace m ent heifers in 
the herds was a big cause o ( the wide va ri ~ tion in per cow 
cos r. In th e nex t se ri o n w here thi s (ault is re moved by 
fi g uring cos ts on a "cow unit" bas is, the va riation will 
be seen to be muc h less. 

An n ual (eed cos ts per cow over the twO years ex
ceeded $65 (o r approximate ly one-third o ( the cooperators 
while a tenth o( the m had COS ts o( less than $45 . 

The average (eed ost stayed the sa m e (o r the two 
yea rs and the di stribution o( herds in vario us cos t ranges 
(or 1963 was similar to that o( 1964 , indi cating that the 
beef pan e l coo pe rato rs were consistent with respect to 

(eed i ng practices. 
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Figure 4. Percentage breakdown of feed costs for beef 
cows during the wintering and grazing peri.,ds, 1964 
Beef Panel records. 
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Rye and other small grain seeded after corn silage reduced erosion 

and supplied additional pasture for l ame cow herds and replacement 
heifers. 

Feed Costs-Per Cow Unit Basis 

Each c()operaror's herd was converted to cow unirs to 
elimimte rh e effecr o f rep lace m<:n t heifers and herd bulls 
o n feed LO ll sum p ti o n and cost. T hi s m ethod o f an:d ysis 
placed a ll the herds o n a matu re an im al hasis. Because the 
proport io n of re pl ace ment heife rs in eac h herd va ri ed so 
mll ch am ong the he rd~," th e term , " (eec.! cos ts per cow," 

was considered somew hat ambig uo us. Conve rting a ll the 
he rd s to cow unit s eliminated thi s ambig uity. 

For co mputat iona l purposes, a cow unit was de fined 
as fo ll ows: 

a cow and ca lf cow unit 
a herd bu II = cow uni t 
a repl acement heifer = .65 cow units 

Use of th e facto r .65 to co nvert re pl ace me n t heife rs ro 
m ature cows was an arbitrary de isio n. H eifers were cl as
sified as repl acem ent he ifers by some members o f the pan
el from the ti me they we ig red abou t 500 po unc.! s, or were 
seve n mo nth s o f age, until the tim e they ca lved . O thers 
recorded he ife rs as replacements o nl y fro m the time they 
we ig h ed 800 po unds until the time they were bred . For 
[hi s s rud y a 650 pounc.! heifer seem ed to be m ost typical 
and it was ass u m ed su ch a hei fer wo uld consu me about 
65 pe rcent as much feed as a WOO- pound mature cow. 

" Lun! and Il.1g.,n, of!. (II. , p. 13. 

12 

Costs per Cow Unit $51 to $62 

Aprox im ate ly fi ve ro ns of ro ug hage, 90 po unds o f 
g ra in , and 44 po unds of prote in we re feci per cow uni t. 
T able 5 incli a tes an average of 267 days or approx imately 
9 m o nths of past ure was needed per cow unit. T he COSts 
of th e va ri o us feeds ( lower ha lf o f th e table ) revea l that 
hay and pas ture contributed m ost to toral feec.! COS ts. To
ta l feed cos t per cow unit fo r the vario us pa nel segments 
va ri ed (ro m $50.66 fo r IIA to $62 .04 fo r segm ent lB. Av
e rage fee d os c fo r the e ntire pa nel was $56.74 per cow 
unit. 

The s ig nifican e of thi s me thod o f ana lys is is ev ident 
when feed cos t per cow unit is compared to feed cose per 
cow, shown in T abl e 2. A verage feed cos t per cow unit 
is ~ pproxim a te l y s ix do ll ars less tha n feed COSt per cow. 
Approximatel y 10 percent redu ctio n in feed costs resuleed 
wh e n rh e an al ysi s was in term s o f rh e number o f cow 
units in the he rd . T he vari a ti o n a mo ng indiv idua l coop
e ra to rs w ith res pe t to feed cOS tS pe r cow unie also was 
reduced. 

Ta bl es IV and V in ehe Appe ndi x g ive rh e fi g ures on 
feed consumpti o n a nd cost per cow unit during the win
tering and g raz ing peri od s. 



TABLE 5--ANNUAL CONSUMPTION AND COST OF FEED PER COW UNIT 
Beef Cow Research Panel Records, 1964 

Panel 

1 No of Herds 107 

2 Avg. No. Cow 
Units 51.0 

3 Tons of Hay 
per Cow Unit 4.8 

4 Tons of Silage 
per Cow Unit .5 

5 Lbs. of Grain 
per Cow Unit 91.1 

6 Lbs. of Prote i n 
per Cow Unit 43.9 

7 Lbs. of Salt & 
Mineral per Cow Unit 6.4 

8 Days on Pasture 
per Cow Unit 267.4 

9 Cost of: 

10 Hay per Cow Unit $28.39 

11 Silage per Cow 
Unit 3.32 

12 Grain per Cow 
Unit 1.71 

13 Protein per 
Cow Unit 1.78 

14 Salt & Mineral 
per Cow Unit .08 

15 Pasture per Cow 
Unit 21.46 

16 Total Feed Cost 
per Cow Unit $56.74 

*Panel " Segment 
I. 35 cows or less 

A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 

IA 

10 

25 .8 

5.0 

.3 

111. 1 

30.8 

3.5 

257.4 

$34.06 

2.07 

2.14 

1.24 

.04 

11.41 

$61.96 

IB 

12 

29.4 

5.1 

.2 

76.9 

34.0 

5.0 

262.2 

$37.09 

1.41 

1.41 

1.40 

.07 

20.66 

$62.04 

13 

Panel Segment* 
IC IIA liB IIC 

22 11 13 39 

28.5 73.9 61.4 66.9 

5.0 4.6 4.9 4.6 

.6 .3 .7 .5 

86.6 54.8 207.6 64.2 

33.7 23.2 73.4 52.1 

11.3 5.4 9.0 4.1 

272.6 264.6 273.8 267.2 

$31.71 $25.71 $28.07 $23.26 

3.95 2.08 4.71 3.77 

1.62 1.08 3.89 1.21 

1.37 .92 2.96 2.11 

.15 .07 .12 .05 

21.56 20.80 21.79 21.46 

$60.36 $50.66 $61.54 $51.86 

II. More than 35 cows 
A. Calves sold at weaning 
B. Calves fu II fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 
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Feed costs per cow 

Figure 5. Frequency distribution of feed costs per cow, 1963 and 1964. 

Variation in Feed Cost Per Cow Unit 

Feed costs per cow unit ranged from $30.99 to $123.35. 
The average was $56.74. This distribution is shown in 
Figure 6, except for two herds between $100 and $105 
and the highest of $123.35 per cow unit. Most of the 
herds were grouped close to the average. Approximately 
72 percent of the herds were between $40 and $65 per cow 
unit. This compares to 54 percent between $45 and $65 
per cow shown in Figure 5. The largest number of herds 
were in the $55 to $59.99 per cow unit range (Figure 6). 
When figured on the per cow basis, the largest number 
fell in the $60 to $64.99 class (Figure 5). 

The reduction of both the value and variability of 
feed costs by putting the analysis in terms of cow units 
indicates the effect replacement heifers have on feed costs 
per cow. Figure 6 shows that feed costs of a majority of 
the cooperators were within a relatively short range, de
spite the relatively large number of members in the panel 
and diversity of feeding and management practices of 
these members. 
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Figure 6. Frequency distribution of feed cost per cow 
unit, 1964 Beef Panel records. 



Feed Costs-Per 100 Pounds Produced 

The third method of analyzing feed consumption and 
cost was in terms of pounds produced. The term "pounds 
produced," as used in this publication, refers to weaning 
weights of calves produced, the gain on replacement heif
ers, and the actual weight of all cows sold. This methcx:l 
was used in an effort to relate output (pounds produced) 
to feed consumption and cost. 

Supplemental data were secured from 85 membtrs 
of the panel, including weights of cattle bought, sold, or 
transferred to or from the cow herd. This information was 
obtained at the end of the record year and, in many cases, 
was based on estimates rather than scale weights. How
ever, by handling the information as group data, some of 
the variability due to errors in judgment and computa
tion tended to compensate each other so that some gen
eralinferences were possible. 

Averaged 421 Pounds per Cow 

Production per cow ranged from 160 to 825 pounds, 
and averaged 421 pounds. The distribution is shown in 
Figure 7, except for two herds in the 150 to 174 pound 
class and the two that averaged above 625 pounds. Pro
duction from these herds was included in the analyses. 
The largest number of herds were in the 425 to 449 pound 
class. Seventy-two percent were included between 325 and 
and 525 pounds per cow. 

Many factors may affect the variation in these weights. 
Weaning weights, percent calf crop, time of calving, num
ber and size of replacement heifers retained, death loss, 
and general management ability of the individual herd 
owners influence the level of production of the individual 
herd. Unfortunately, the method of data collection em
ployed by the Beef Cow Research Panel did not provide 
an accurate measure of these important variables. The 
only alternative was to use the combined effect of all of 
them as a measure of performance. 

Average Cost $15.52 per 100 Pounds Produced 

A comparison among the panel segments of feed con
sumption and cost in terms of 100 pounds produced is 
shown in Table 6. The quantities of various feeds used 
to produce 100 pounds are indicated in the upper half of 
the table. Feed costs are shown in the lower halE 

Approximately 1.3 tons of hay were fed for each 100 
pounds produced. The consumption of grain and protein 
per 100 pounds produced for the six segments varied 
widely, with an average of 21 pounds grain and approxi
mately. 12 pounds protein. Days on pasture per 100 pounds 
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Figure 7. Beef cow herds grouped according to pounds 
produced per cow. 

produced ranged from approximately 64 days to 76 days. 
The average was about 72 days. 

Hay and pasture costs, together, accounted for nearly 
88 percent of the total feed cost for the panel. Feed costs 
per 100 pounds produced ranged from $13.80 for segment 
IIC to $17.78 for IA. The average feed cost for the 85 
cooperators was $15.52 per 100 pounds produced. 

Cost Range $7.11 to $47.69 per 100 Pounds 

The variation in feed costs per 100 pounds produced 
was wide, ranging from $7.11 to $47.69 per 100 pounds 
produced. This distribution is shown in Figure 8, except 
for one cooperator whose feed cost per 100 pounds pro
duced was $28.42, and the highest one of $49.69. Cost 
data from these herds were included in the analyses. Feed 



TABLE 6--ANNUAL CONSUMPTION AND COST OF FEED PER 100 POUNDS PRODUCED 
Beef Cow Research Panel Records, 1964 

Data Panel 

1 No of Herds 85 

2 Pounds of Beef 
Prod. per Herd 19912 

3 Tons of Hay 
per Cwt. 1.29 

4 Tons of Silage 
per Cwt. .13 

5 Lbs. of Grain 
per Cwt. 21.00 

6 Lbs. of Prote in 
per Cwt. 12.11 

7 Lbs of Salt & 
Mineral per Cwt. 1.82 

8 Days on Pasture 
per Cwt. 71.45 

9 Cost of: 

10 Hay per Cwt. $7.80 

11 Silage per Cwt. 1.04 

12 Grain per Cwt. .39 

13 Protein per Cwt. .48 

14 Salt & Mineral 
per Cwt. .02 

15 Pasture Per Cwt. 5.79 

16 Total Feed 
Cost per Cwt. $15.52 

*Panel Segment 
I. 35 cows or less 

A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 

IA IB 

8 10 

9439 11598 

1.46 1.38 

.01 .07 

37.95 15.32 

10.23 9.63 

1.53 1.68 

76.07 69.40 

$10.02 $10.35 

.11 .52 

.74 .28 

.42 .40 

,02 ,02 

6.47 5.58 

$17.78 $17.15 

coSts of individual herds were not clustered as closely 
around the average as they were when per cow and per 
cow unit were used as bases for comparispn. A relatively 
small number of herds ~e in each cla~s ~hroughout the 
range. Also, each class interval (i.e., '6-7:99; 8-8.99; etc.) 
is relatively large. They were made thi<Sr5Jze to show varia-

16 

Panel Segment* 
IC 

18 

10661 

1.34 

.23 

11.90 

10.32 

3.17 

73.94 

$8.28 

1.70 

.23 

.42 

.04 

5.87 

$16.54 

IIA liB IIC 

4 11 34 

37713 24153 26254 

1.24 1.29 1.21 

.02 .12 .16 

8.80 59.88 12.38 

2.92 20.30 12.68 

1.52 2,55 1.02 

63.53 71.18 70.67 

$9.15 $7.71 $6.12 

.19 .92 1.21 

.18 1.13 .23 

.11 .81 .51 

,02 .03 .01 

5.32 5.67 5.72 

$14.97 $16.27 $13.80 

II. More than 35 cows 
A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C, Calves weaned, wintered, 

grazed, and/or full fed 

cion. If the class size were any smaller, say from 7-7.49; 
7.50-7.99; 8-8.49, etc., the distribution would "flatten out" 
even more. 

This distribution reveals good reason for caution in 
using the average feed cost of $15.52 per 100 pounds pro
duced as a measure of performance. 
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Feed Cost for 

Creep Feeding 

Suf1icienr records WCI"e avail;lble from 18 cooperators 

will) creep ft.:d (heir la lves ill 19M lO allow group ana lysis. 

Cost per Cow $9 Higher 

A compar iso n o( ked co nsumpti on figures and COSt 
o( th e 18 cooperators w ho creep fed th ei r ca lves in Table 
7. For Ihe yClr, the I H coo perato rs w ho creep fed rheir 
(;ll v(;s fed rw ice as mll ch sil age, more rhan three rimes as 

Several cow owners creep fed calves during the summer to increase 

weaning weights but costs per 100 pounds production were higher. 

much p, rai n and nea rl y rwice as much proreln per cow as 
(he panel average. Table 7 shows thar most o( rhis heavier 
feeding was don e during th e w int er ing period . 

TABLE 7--CONs UMPTION AND COST OF FEED PER BEEF COW FOR 18 
COOPE RATORS WHO CREE P FED THEIR CALVES 

Bee f Cow Research Panel Records, 1964 

J---
Creep Fed 

Panel I--- -_. Feeding Pe ri od 

(year) Year Wintering Graxing 

(1) (2) (3) (4) 

1. Avg. No. Cows 46.2 52.3 52.0 52.5 

2. Tans of Hay per Cow 5.3 5.4 2. 1 3.3 

3. Tons of Si lage per 
Cow .5 1.0 .8 .2 

4. Lbs. of Grain per 
Cow 102.7 336.7 259.5 79.0 

5. Lbs. of Prote in per 
Cow 49.6 94.2 73.1 21.5 

6. Lbs. of Salt & 
Mineral per Cow 7.0 5.3 2.3 3.0 

7. Days on Pasture 
per Cow 297.2 301.1 65.3 235.7 

Cost of: 

8. Hay pe r Cow $31.79 $30.99 $28.38 $2.75 

9. Si lage per Cow 3.59 7.00 5.72 1.32 

10. Grain per Cow 1.93 6.48 4.99 1.52 

11 . Prote in per Cow 2.03 3.75 2.88 .88 

12 . Sa lt & Minera l 
per Cow .09 .07 .03 .04 

13. Pasture pe r Cow 23.86 23.76 3.82 19.94 

14 . Total Feed Cost 
per Cow $63.29 $72. 05 $45.82 $26.45 

18 



Feed cost per cow for the group that creep fed was 
nearly nine dollars higher at $72.05 than the panel aver
age. s Heavier feeding of silage, grain, and protein ac
counted for this higher feed cost. Total feed cost for the 
wintering period averaged $45.82 per cow; approximately 
six dollars higher than the panel average (Table 3). Feed 
cost per cow during the grazing period averaged $26.45 
for the cooperators who creep fed, compared with the 
panel average of $23.71 per cow (Table 4). 

Per Cow Unit Cost $65 

Similar conclusions can be made on a per cow unit 
basis. The three feeds, silage, grain, and protein, were fed 
in greater quantity, resulting in higher feed costs. Again, 
nearly a nine dollar difference separated the two groups. 

II Lunt and Hagan, op. cit., Table 5, p. 14, indicates that the results for 1963 
were essentially the same. Average feed cost per cow for 23 cooperators who 
creep fed was $70.30. 

Feed costs for the cooperators who creep fed averaged 
$65.24 pe: cow unit. The panel average was $56.74. 

Cost per 100 Pounds $18.73 

The additional feeding of silage, grain, and protein 
caused feed costs in terms of 100 pounds produced to go 
Up.7 Table 9 reveals that the cost of these three feeds is 
higher than the panel average in approximately the same 
proportion as the additional amount fed. Total feed cost 
for cooperators who creep fed averaged $18.73 per ~OO 
pounds produced. This was $3 .21 higher than the panel 
average of $15 .52 per 100 pounds produced. 

The 16 cooperators who creep fed their calves and 
had complete production records produced an average of 
407 pounds per cow. The panel average was 421 pounds 
per cow (Figure 7). These data imply that no advantage 
in production was gained from creep feeding. 

7 An estimate of the pounds produced was computed for all but twO of the 18 
cooperators who creep fed. 

TABLE 8--CONSUMPTION AND COST OF FEED PER COW UNIT FOR 18 
COOPERATORS WHO CREEP FED THEIR CALVES 

Beef Cow Research Panel Records, 1964 

Creep Fed 

Panel 
Feeding Period 

(year) Year Wintering Grazing 

(1 ) (2) (3) (4) 

1. Avg. No. Cow Units 51.0 56.6 55.6 57.3 

2. Tons of Hoy per Cow 
Unit 4.8 4.9 2.0 2.9 

3. Tons of Silage per 
Cow Unit .5 .9 .7 .2 

4. Lbs. of Grain per 
Cow Unit 91.1 304.7 234.8 73.1 

5. Lbs. of Protein 
per Cow Unit 43.9 85.5 66.6 20.3 

6. Lbs. of Salt & 
Mineral per Cow Unit 6.4 4.9 2.1 2.7 

7. Days on Pasture per 
Cow Unit 267.4 274.0 60.7 211.8 

Cost of: 

8. Hay per Cow Unit $28.39 $27.86 $25.88 $2.54 

9. Silage per Cow· Unit 3.32 6.44 5.15 1.29 

10. Grain per Cow Unit 1.71 5.85 4.52 1.40 

11. Protein per Cow Unit 1.78 3.41 2.63 .83 

12. Salt & Mineral per 
Cow Unit .08 .06 .02 .03 

13. Pasture per Cow Unit 21.46 21.62 3.53 17.91 

14. Total Feed Cost per 
Cow Unit $56.74 $65.24 $41.73 $24.00 
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TABLE 9--ANNUAL CONSUMPTION AND COST OF FEED PER 100 POUNDS 
PRODUCED FOR 16 COOPERATORS WHO CREEP FED THEIR CALVES 

Beef Cow Research Panel Records, 1964 

Pounds per Cow 

2 Tons of Hay per Cwt. 

3 Tons of Silage per Cwt. 

4 Lbs . of Grain per Cwt. 

5 Lbs . of Protein per Cwt. 

6 Lbs o of Salt & Mineral 
per Cwt. 

7 Days on Pasture per Cwt. 

Cost of: 

8 Hay per Cwt. 

9 Silage per Cwt. 

10 Grain per Cwt. 

11 Protein per Cwt. 

12 Salt & Mineral per Cwt. 

13 Pasture per Cwt. 

14 Total Feed Cost 
per Cwt. 

Variability of Feed Costs 

Complete records for both 1963 and 1964 were re
ceived from 87 cooperators. Records of these cooperators 
were grouped and analyzed with the objectives being (1) 
to determine whether or not the variability in feed costs 
was as great between years as within a year and (2) to 
determine the cause of the variability in feed costs per 
cow. 

Range from $34 to $119 

Each cooperator's feed costs per cow for 1963 and 1964 
were averaged to get a mean feed cost for the two years. 
These two-year average feed costs per cow ranged from 
$33.83 to $119.23 . The average feed cost for 1963-64 was 
$64.23. Figure 9 shows that this distribution has the 
same general shape as distributions for the individual 
years shown in Figure 5. Approximately 57 percent of the 

20 

Panel Creep Fed 

421 407 

1.29 1.35 

.13 .28 

21 . 00 78.79 

12.11 25.95 

1.82 1.22 

71.45 75.06 

$7.80 $7.96 

1.04 2.07 

.39 1.52 

.48 1.05 

.02 .01 

5.79 6.12 

$15.52 $18.73 

cooperators had feed costs per cow between $45 and $65. 
About 70 percent of the cooperators had feed costs be
tween $45 and $70 per cow. 

The distribution shown in Figure 9 is the stepping 
stone for the analysis that follows. Its general shape being 
like that shown in Figure 5 implies that the vadation in 
feed cost per cow among the cooperators is not nearly as 
great between 1963 and 1964 as it is within a given year. 
Also, the question arises, what causes the wide range in 
feed costs per cow? This question will be. answered shortly. 

Producers Costs Changed Little 

To determine the amount of variation in feed costs 
per cow between 1963 and 1964, each cooperator's feed 
cost for the two years was ranked. That is, the cooperator 
with the highest feed cost in 1963 was ranked number 
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Figure 9. Frequency distribution of the average feed costs per cow for 1963 and 1964. 

one, the second highest, number two, etc., down to the 
lowest feed cost per cow, which was ranked 87th. The 
same was done for 1964 feed costs per cow. The objective 
was to determine the degree of agreement between the 
rankings for the two years. That is, this technique was 
used to determine whether or not the cooperators' feed 
costs in 1963 were approximately equal to those in 1964.8 

8 The statistic used to measure the degree of agreement between the rankings 
is called the rank-correlation coefficient. It is defined to be 

r, = 1 - 6(Id· ) 

n3 _ n 

where d = the difference in rank of feed COStS per cow for each cooperator 
between 1963 and 1964; and, n = the number of cooperators (87). r, may 
range in value from -1 to + 1. "A value of + 1 indicates perfect agreement. 
while a value of -1 indicates exactly opposite ranking."· For this analysis, r, 
= .899. 

• Wilfred J. Dixon and Frank J. Massey, Jr., Introduction to Statistical Analysis 
(New York: McGraw-Hili Book Company, Inc., 1957), p. 295. 
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The analysis showed the relative position of each 
cooperator with respect to feed costs per cow to be ap
proximately the same in 1963 and 1964. Apparently as a 
group, these 87 cooperators were fairly consistent in their 
feeding practices over the two years, 1963 and 1964. 

This general concept is shown in Figure 10. The ver
tical axis measures feed costs per cow. The horizonal axis 
indicates the rankings of feed costs per cow for 1963. The 
dotted line is formed by plotting the 87 producers' 1963 
feed costs per cow in rank order. The cross marks are 
1964 feed costs per cow. The distance between the two 
points indicates the difference between feed costs per cow 
for the two years. On the whole, the differences were small. 

Individual exceptions to this occurred. For example, 
the cooperator who ranked second in 1963, dropped to 
77th in 1964 and the cooperator who ranked 67th in 1963 
moved up to 10th in 1964. But, in general, the cooperators 
with high feed costs in 1963 had high feed costs again in 
1964 and vice versa. 
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Figure 10. Ranking of Beef Cow Panel Cooperators according to 1963 feed costs per cow 
and deviations of 1964 feed costs per cow for each. 

Feeding Hay and Silage Big Cost Fador 

The importance of roughage in the ration of beef 
cow herds was pointed out earlier. The source of that 
roughage is also important. 

Part A of Figure 11 shows the relationship between 
the amount of hay and silage fed per cow and feed costs 
per cow for the 87 records covering 1963 and 1964. As the 
amount of hay and silage increases, feed costs per cow 
increase. Part B of Figure 11, shows the relationshiplo 
between feed costs per cow and the percent of the total 
roughage supplied by pasture. As the proportion of rough
age supplied by pasture increases, feed costs per cow de
crease. If the amount of hay and silage fed per cow in
creases by one ton, feed coSts per cow increase by $22.36. 
This is approximately the average price of hay used for 
1963 and 1964.11 If no hay or silage were fed, the feed 

10 The mathematical expression for each of these relationships is shown in the 
figure. For the relationship shown in part A, Y = 28.04 + 22.36X is the 
equation of the line through the points, and in which Y = the estimated feed 
costS per cow, and X = the tons of hay and silage fed per cow. The coefficient 
of X (22.36) shows the amount of change in feed costs per cow, per unit 
change in X. Technically, the mathematical expression, Y = 28.04 + 22.36X 
is not valid outside of the range of points shown. Assuming that it is valid, 
however, the constant term (28.04) represents the feed costs per cow when 
X = O. 
11 Appendix A,Table 1. 
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cost per cow would be $28.04, representing the cost of 
pasture, grain, protein, salt and mineral per cow, under the 
price assumptions used in this analysis . 

Another important feature of this array of points, 
shown in Part A of Figure 11 , is the "closeness of fit" of 
the points around the line. That is, the closer the points 
are to the line, the stronger the interrelationship 1 2 be
tween feed costs per cow and tons of hay and silage fed. 
In this case, the amount of hay and silage fed per cow 
explains 88.8 percent of the variation in feed costs per 
cow, almost 90 percent. The remaining variation in feed 
costs is explained by such variables as the number of days 
on pasture, the quantity of other feeds , and the number 
of replacement heifers. But the predominant cause of the 
variation in feed costs per cow is the amount of hay and 
silage fed. 

12 The statistic used to measure this relationship is called the coefficient of 
correlation, r. It can range in value from -1 to + 1. A value of + 1 indicates 
a direct positive interrelationship, while a value of -1 implies a direct negative 
interdependence between feed costs per cow and tons of hay and silage fed. 

In this analysis, r = .942, which is a relatively high correlation (interrela· 
tionship) between the two variables under consideration. Squaring this number 
(i.e., [.942)') gives the coefficient of determination (r2), which indicates the 
amount of the variation in feed COStS per cow explained by the quantity of hay 
and silage fed per cow. 
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Figure 11. Feed costs per cow related to the tons of hay and silage fed per cow and the per
cent of total tons hay equivalent (THE) supplied by pasture. (Each form included in this an
alysis is represented by one of the plus signs on the graph.) 

Costs Lowered $13 per 10% Increase in Pasture 

Part B of Figure 11 also shows the relationship 1:J be
tween feed cOSt per cow and the total roughage supplied 
by pasture. Feed costs per cow go down $13.48 with an 
increase of 10 percent in the amount of roughage supplied 
by pasture. If no pasture were used and the total rough
age requirement was supplied by hay and silage alone, 
the feed costs per cow would be approximately $160, 
under the assumed prices used for hay and silage in this 
analysis. 

The interrelationship between percentage of roughage 
supplied by pasture and the feed cost per cow is not as 
high as in Part A involving the hay and silage relation
ship to cost but there was a definite negative correlation 
(cost went down as pasture use went Up).14 This implies 
that nearly 66 percent of the variation in feed costs per 
cow is explained by the percent of the total roughage sup
plied by pasture. 

A major point .illustrated by Figure 11 is that the 
feeding practices employed during the wintering period 
have a significant effect on total feed costs. This period 

13 The mathematical expression for the array of points shown in Part B of 
Figure 13 is Y = 159.63 + (-1.348) X, where Y = the estimated feed cosrs 
per cow, and X = the percent of the total roughage (THE) supplied by pas· 
ture. 

t< Coefficient of correlation r = -.812; coefficient of determination = .659. 
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accounted for 63 percent of the total feed costs. Best pos
sibilities of reducing feed costs are at this point in the 
production cycle. This was emphasized by Roscoe R. 
Snapp and A. L. Neumann. 

Economy should be the principal idea in planning 
for the winter management of the breeding herd. Eco
nomy does not imply a niggardly, stingy attitude on the 
pare of the owner in supplying feed and shelter. What 
it does mean is that the expense of wintering should be 
no greater than the minimum necessary to insure the 
cattle a reasonable degree of comfort and to keep them 
vigorous and healthy. The production of beef calves is 
often conducted on a narrow margin of profit. At no 
point in the enterprise is a possible profit likely to disappear 
and be replaced by a loss as during the wintering operations. 
Consequently it behooves the cattleman to spend some 
time in thoughtfully planning the best method of car
rying the breeding herd through the winter months. 's 

Since the digestive system of the beef cow is capable 
of handling large amounts of coarse roughage, particularly 
good use can be made of stalk fields or other crop residues 
during the winter months. Little grain or other fattening 
feeds are needed by the breeding herd to produce calves. 

L> Roscoe R. Snapp and A. L. Neuman, Beej Cattle (New York: John Wiley 
and sons, Inc., 1960), p. 181. Italics are not in the original. 



Margin Above Feed Costs 

The margin above feed costs was analyzed for 85 co
operators in 1964 to relate the value of production to feed 
consumption and cOSt. 

Definition of Margin Above Feed Costs 

In this analysis, the value of production is in terms 
of calf production only. The effect of the gain in weight 
of replacement heifers, the weight of cull cows and bulls, 
the death loss in the breeding herd, etc., on the produc
tion of beef was omitted. 

The margin above feed costs is defined as the differ
ence between the value of calves produced per cow and 
feed costs per cow. Opening and closing inventories as 
well as weaning weights of the calves were used to com
pute the net production. Average monthly prices on the 
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Kansas City market were used to calculate the value of 
this net production.I6 

Margin Above Feed Costs 

For the Different Panel Segments 

The margin above feed costs per cow for the six panel 
segments and cooperators who creep fed their calves, is 
showlI in Figure 12. The ruled area represents the differ
ence between the value of calves produced and the feed 
costs per cow. The margin varied from $2.40 per cow, for 
the cooperators who creep fed, to $19.91 per cow for panel 

' " A more complete explanation of the calculations of the value of calves pro· 
duced per cow is contained in Appendix A, pp. 79. 

~~ Margin above feed costs 

b~tm?~~~tt~?~fd Feed costs per cow 

83.90 

76.36 
74 45 

73 27 

~ I V//~ i· :'::: 
: ::~!: t~ 70 II 

~ 65 
u 
.... 
~ 60 
l!! 
o 

(5 
c 55 

50 

45 

40 

/::} 
:}::::: ,} 

,,::: :~ ?: 
to: :}~~. 

i::: :: 

:i ~: . 

: ;::::11 

:. ~~ ~~: " 

:~:::: :(: :~~ ~: 
::{ :t::;:::: ~ 

.: " 

: . . 
.. . : : 

~ ~~~:: . :. 

. . 

. t: ~ . : . 
o TUTIEM:lli:.TIL~illillillill~~ill@@ill~JllilliillillillL-JlIlli::~flli.~·lli!~ill::001: __ 1E§§§:ill:· __ B}§:::~~Bill~ 

IA IB IC IIA liB IIC Creep 

Panel segment 
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segment lIe-Herds of more than 35 cows ; calves weaned, 
wintered, grazed, and/or full fed. 

The differences among the various panel segments 
cannot be associated with the segments themselves. Dif
ferences in the number of cooperators in the various seg
ments contributed to some of the variation and the two 
primary causes of variation are not unique to any par
ticular segment. 
Range in Margins of the Operators 

The range in margin above feed costs per cow was 
extreme-from a -$45.90 to $62.93. This distribution is 
shown in Figure 13. The average margin above feed costs 
was $13.40 per cow. Most of the cooperators had a posi
tive margin, but 27 percent had a negative margin! 
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What causes such a large range in the margin above 
feed costs per cow? Some sources of variation are described 
in the following discussion. 

Determinants of the Margin 

By definition the margin is determined by the value of 
calves produced and feed costs per cow. But this answer is 
too superficial. It was shown previously that nearly 90 
percent of the variation in feed costs per cow was deter
mined by the a.mount of hay and silage fed. Therefore, 
tons of hay and silage fed per cow must affect the margin 
per cow. Also, the value of calves produced per cow de
pends upon the price and production of calves. Since 
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Figure 13. Grouping of Beef Cow Panel Cooperators according to margin above feed costs 
per cow. 
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price remained relatively constant, the production of calves 
per cow also must affect the margin. These two variables, 
the tons of hay and silage fed and the pounds of calves 
produced per cow, were hypothesized to be the deter
minants of the margin above feed costs per cow. 

The relationship between these two variables and the 
margin above feed costs per cow is shown in Figure 16. 
Part A of Figure 14 shows the relationship between tons 
of hay and silage fed and the margin above feed costs per 
cow. As the tonnage of hay and silage fed increases, the 
margin above feed cost decreases, indicating a strong 
negative relationship.17 

The relationship between calf production and the 
margin above feed costs per cow is shown in part B of 
Eigure 14. As production per cow increases, the margin 
above feed cost increases, revealing a definite positive cor-

l7 This is measured by the partial coeffi cient of correlation between X, and Y 
(r".2)' In thi s case r"" = -.888. (X. = tons of hay and silage per cow; y = 
margin above feed cost per cow; r = coefficient of correlation.) 

relation. 18 
Statistical measures '9 showed that these two vari

ables accounted for 84 percent of the variation in margin 
above feed costs. Statistical measurements also indicated 
that for each ton increase in amount of hay and silage fed, 
the margin above feed costs was decreased by $22.63. For 
every 100 pounds increase in production of calves per 
cow, the margin above feed costs was increased $17.52. 

tH This is shown by the partial coefficient of correlation between X, and 
Y(ry " . ) where X, = pounds of calves produced per cow, Y = rhe margin of 
above feed cost per coW', and ry ,., = the partial coefficient of correlation. In 
thi s analysis ry , . • = .794, 
." Considering the effect of both variables at the same time, the number used 
to measure how well the estimated margin above feed cOSts (shown as Y and 
computed from the equation Y = 18.44-22.63X. + .1 752X,) agrees with 
rhe actual margins of the 85 cooperators is called the multiple correlation co· 
efficient (R). In th is study , R = .91 5 which indicates a stong relationship of 
the tons of hay and silage fed per cow and the production of calves per cow on 
the margin above feed COSts. 

The coeffic ient of determination (R') was computed to be R' = ,837, in
dicating that 83.7 percent of the variation in margin above feed cost per cow is 
explained by the cwo variables. 
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Summary and Conclusions 

The Beef Cow Research Panel was established in 
1963 as a pilot study. Its purpose was to determine the 
resource needs and profitability of different kinds of beef 
cow operations, with specific attention to labor, feed, and 
capital requirements. This bulletin presents an analysis of 
feed data collected the first two years, 1963 and 1964. 

The Beef Cow Research Panel consisted of 133 co
operators in 1963 and 105 members in 1964. These co
operators were divided into six panel segments according 
to (1) size of cow herd and (2) method of handling the 
calves. Herds of 35 cows or less made up one segment; 
above 35 cows, another segment. Each segment was sub
divided into three systems of management-feeder calf 
production, baby beef production, and a wean-grow-finish 
system. 

Weights of feed used were based on frequent mea
surements and estimates by each cooperator who sent in 
monthly reports of quantities fed . Standard prices (Appen
dix Table I) were used to compute the cost of feeds. 

Three methods of analyzing the feed data were used : 
(1) On a per-cow basis; (2) on a per-cow-unit basis; and , 
(3) in terms of 100 pounds produced. Feed costs per cow 
averaged $62.86 for 1963. In 1964 the average was $63.29, 
only 43 cents difference. 

Approximately 55 percent of the cooperators had feed 
costs per cow between $45 and $65. The wintering period 
accounted for 63 percent of the total feed costs. 

Feed costs per cow unit averaged $56.74 in 1964, a
bout 10 percent less than feed costs per cow. Approxi
mately 72 percent of the herds had costs between $40 and 
$65 per cow unit. In terms of 100 pounds produced, the 
average feed cost for 85 cooperators was $15 .52. 

Pounds produced per cow averaged 421. Eighteen 
cooperators creep fed their calves in 1964. Their average 
production was 407 pounds per cow. Their feed costs av
eraged $72.05 per cow, $65.42 per cow unit, and $18.73 
per 100 pounds produced. 

Records for both 1963 and 1964 were completed by 
87 members. Their average feed cost for 1963-64 com
bined was $64.23 per cow. Approximately 57 percent of 
. these cooperators had feed costs between $45 and $65 per 
cow. Feed costs per cow in 1963 were approximately the 
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same as those in 1964. The relationship between the 
amount of hay and silage fed and feed costs per cow was 
highly significant. Nearly 90 percent of the variation in 
feed costs per cow was explained by the amount of hay 
and silage fed. 

The margin above feed costs for 85 cooperatives 
ranged from a -$45.90 per cow to $62.93 per cow. The av
erage was $13.40. The amount of hay and silage fed and 
the level of calf production per cow, together, explained 
nearly 84 percent of this variation in the margin above 
feed costs per cow. 

Observations 

Four significant points were implied in this analysis: 

(1) Herd size and the method of handling the calves 
after weaning did not appear to have a significant effect 
on the feed consumption and cost of the beef cow herds 
studied. 

(2) The wide variation in feed cost reflects the dif
ferences among cooperators in the method of supplying 
the nutrient requirements of their cow herds. The rela
tively small variation in each cooperator's feed cost per 
cow between years revealed consistency in feeding prac
tices over the two-year period. 

(3) Feed costs represent the largest single production 
cost. Since the wintering period accounted for the major 
portion of this feed cost, adjustments to reduce produc
tion costs are most likely to be found in this period of 
the production cycle. However, winter rations must be 
adequate, nutritionally, to assure a high level of produc
tion per cow. 

(4) The margin above feed costs is a major factor in 
determining the financial success of a beef cow enterprise. 
Based on this analysis, nearly 84 percent of the variation 
in the margin above feed cost was explained by the 
amount of hay and silage fed and by the pounds of calves 
produced per cow. This emphasizes the importance of 
observing management practices which contribute to eco
nomy in winter feeding, achieving a high percent calf 
crop, and producing calves of heavy weaning weights. 



Appendix A 

Methodology 

Selection of Area and Cooperators 

The first step in organization of the Beef Cow Research 
Panel was the selection of the 17-county area shown in Figure 
1. This area was chosen because of proximity to the Colum
bia campus and the predominance of beef cow operations. 

Names of farmers with beef cow enterprises were sub
mited by County University Extension personnel for consider
ation. Descriptive data on more than 400 beef cow operations 
were reviewed and potential cooperators representing different 
kinds of systems were selected. County meetings were ar
ranged with these selected cooperators to explain the method 
of record keeping desired and to extend an invitation to par
ticipate. A total of 152 beef cow owners agreed to cooperate. 

Through personal interviews, each cooperator was as
sisted in setting up complete inventories of his farm business 
operations and in preparing a summary of financial records for 
preliminary analysis. This, along with additional descriptive 
data, formed the basis for the record keeping part of the pro
gram. 

Collection and Processing of Data 

Each cooperator sent in monthly records of all financial 
transactions for his complete farm business. Special forms 
were prepared for recording and transmitting monthly sum
maries of labor requirements and feed consumption by the 
cow herd and feeder cattle. Appendix Figure 1 shows a sample 
of the feed record used for the beef cow herd. These forms 
were checked each month for errors and/or omissions. If any 
were found, the needed clarification was requested. To achieve 
efficiency in processing the data, use of electronic data process
ing equipment was imperative. The monthly quantities of the 
various feeds were computed by hand calculators and coded 
according to the kind of feed. These monthly quantities were 
then transferred to data processing cards for analysis. The 
prices of the various feeds were computed at the end of the 
year and placed on data processing cards also. An electronic 
computer was then used to calculate the various measures of 
feed consumption and cost. 

Determination of Prices 

The variability in feed costs is due primarily to the 
amount of feed consumed and the price charged for that feed. 
The price variable was eliminated and more uniformity of 
analysis was achieved by using standard prices. Appendix 
Table I shows the feed conversion factors and prices used for 
1963 and 1964. The average 1963 and 1964 alfalfa hay, corn, and 
soybean oil meal market prices were selected as the basic 
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prices All other prices were computed on a feed equivalent 
basis. In computing the factors, energy and crude protein were 
the nutrient categories considered, with TDN (Total Digest
ible Nutrients) used as an estimate of energy value. These 
factors are calculated values based on chemical analysis of the 
feeds and do not represent values obtained in actual feeding 
trials. For example, the values of sorghum silage and grain 
sorghum are higher relative to corn silage and corn grain than 
they generally are in practice. Pasture days were converted to 
Tons of Hay Equivalent (THE) under the assumption that 
one animal unit will consume about 80 to 100 pounds of fresh 
green material daily. This is equal to 20 to 25 pounds of hay 
per day.20 

A price of $7.00 per THE was charged except when 
the herds were on stalk fields or other crop residues. 
In those instances, no charge was made for such pasture. Con
sidering the different qualities of pasture, $7.00 per THE was 
assumed to be the fair price. No charge was made for stalk 
fields and similar pasture because it was assumed that the crop 
residues had no cash value for other purposes. 

Calculation of Pounds Produced and Value of Calves 

Produced Per Cow 

Information concerning the weights of cattle sold, 
bought, and transferred to and/or from the cow her~ was r~
ceived from 87 of the cooperators in 1964. These weights, m 
addition to the opening and closing inventory weights, were 
used to compute the net pounds of beef produced by the cow 
herd. This net production was separated into the pounds of 
of calves produced by the cow herd and the gain or loss in 
weight of the breeding herd itself. (Gains in weight resulted 
largely from replacement heifers added to the ~erd and loss~s 
were mostly death losses, since the average weight of cows m 
the opening and closing inventories was kept constant). The 
net prodUCtion was then divided by the highest nu.mber of 
cows during the wintering period to put the production on a 
per cow basis. The highest number of cows was. used under 
the assumption that cows carried through the winter should 
be in production the next spring. . 

Based on the grade and the month a particular transac
tion occurred, a dollar value was placed on the weight of the 
calves. For example, if a cooperator weaned 50 Choice cal~es 
averaging 400 pounds in October, the average m~rket pnce 
for this weight, grade, and month on the Kansas City market 
was applied to arrive at the value of calves w~aned. By apply
ing this method to the various other transactions, a net value 
of production was determined. 

2 0 Farm Business Planning Guide, B.F. 6103, January, 1961, Table VI, p. 16. 
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Form Code ___________ _ 

Cooperator ______________ County' ____________ Month ________ 19, ___ _ 

Specify particular Kind of Feed in Column 2 
Total Code* Month's Total Code* 

Pounds 
For protein, Specify the % of protein Number Fed Price* 

Days Per (leave Per (leave 
FEED KIND Fed Day blank) Quantity Unit Value* blank} 

1 2 3 4 5 6 7 8 9 

1 Hoy T. 

2 Hoy 1. 

3 Strow (feed) 1. 

4 Si lage T. . .... . ... .. . . . . .... 
5 

. .. 

6 Corn Lb. 

7 Corn & Cob Meal Lb. 

8 Other Lb . 

9 

10 Protein % Lb. 

11 Protei n %. Lb. 

12 

13 Sal t Lb. 

14 Mineral Lb. 
.. .. . .. .. 

i 15 . .. . ... ... .. 

16 Bedding 1. 

PASTURE RECORD 

Head on Days on FOR STATE OFFICE USE 
Kind of Posture 

posture posture Head Days Tons Hov Equiv. Value 
1 2 3 4 5 6 

17 Bulls/ Cows-2 yrs. & over (factor: 0 . 0133 

18 Replace,ment bulls/ heifers (foctor:O. 0078) 
-

NUMBER CHECK Beef Cows Suckling Calves Herd Bulls 
Replacement 

Heifers & Bulls 

Num. Ave. Wt . Num. Ave. Wt. Num. Ave. Wt. Num. Ave. Wt. 

1 2 3 4 5 6 7 8 9 

19 On hand, First of month .. ' 

20 Bough t this month .... ., .. 
21 Born this month . .. .. 

.. .. "'" "'" 

22 Transferred From "other beef cottle" 
.. . .. . 

23 Total to account for (19+20+21+22) 

24 Sold this month 

25 Died this month 

26 Transferred to "other beef cottle " . " ...... ... 
27 TOTAL OUT OF HERD (24+25+26) . " . ., .. 

.. .. . . . .. 
ON HAND, END of MONTH (23-27) 28 

... .. 

29 For State Office Use Onl y • 

Appendix Figure 1. Sample feed form used for beef cow herd 
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Appendix B 

Reference Tables 

APPENDIX TABLE l--FEED CONVERSION FACTORS AND PRICES* 

Feed Factor Price 1963 Price 1964 

Legume hay* 1.00 $23.00/ton $24.04/ton 
Grass hay .88 21.12 21.15 
Mixed hay .95 22.80 22.83 
Corn silage .30 7.20 7.21 
Sorghum silage .29 6.96 6.97 
Green chop .29 6.96 6.97 
Oat straw .74 17.76 17.78 
Wheat straw .67 16.08 16.10 

Corn* 1.00 2.05/cwt 2.07/cwt 
Corn & cob meal .89 1.82 1.84 
Oats .82 1.68 1.69 
Barley .93 1.90 1.92 
Grain sorghum 1.02 2.09 2.11 
Dried cane mol asses .78 1.60 1.61 

Soybean oil meal* 1.00 4.70/cwt 4.80/cwt 
Alfalfa meal .55 2.58 2.64 
10-13.9% .60 2.82 2.88 
14-17.9% .64 3.00 3.07 
18-21.9% .69 3.24 3.31 
22-25.9% .73 3.43 3.50 
26-29.9% .78 3.66 3.74 
30-33.9% .82 3.85 3.93 
34-37.9% .87 4.08 4.17 
38-41.9% .91 4.27 4.36 
42-45.9% .96 4.51 4.60 

Mineral 27.00/ton 28.00/ton 
Salt 26.00/ton 27.00/ton 

*Source of data 

1) For basic prices of alfalfa hay, corn, and soybean meal see the Missouri 
Annual Crop Report 1963 and 1964, Office of the Agricultural Statisti
cian, Missouri State Department of Agriculture. 

2) Conversion factors were calculated by R. L. Preston, Department of 
Animal Husbandry, University of Missouri. 

30 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

APPENDIX TABLE II 

FEED CONSUMPTION AND COSTS PER BEEF COW DURING THE WINTERING PERIOD* 
BEEF COW RESEARCH PANEL RECORDS, 1963 

Panel Segment** 

Data Panel IA IB IC IIA liB 
( 1) (2) (3) (4) (5) (6) 

No. of Herds 133,0 13.0 12.0 34,0 18.0 11 ,0 

AVQ. No. Cows 45.8 21.7 20.3 26.5 71.0 50.9 

Avg. No. Heifers 5.4 2.5 1,8 3.2 8.0 3.9 

Tons of Roughage 
per Cow 2.6 2.8 2.6 2.7 2.6 2.6 

Lbs. of Grain 
per Cow 82.7 104.7 34.2 116.9 54.0 192.4 

Lbs. of Protein 
per Cow 40.4 49.7 17.0 46.0 33.5 69.6 

Lbs. of Salt & 
Mineral per Cow 3.4 2.1 2.4 5.9 1.6 4.7 

Days on Pasture 
per Cow 56.2 52.6 74.5 57.6 45.4 48.2 

Cost of; 

Roughage per 
Cow $36.38 $42.96 $36.84 $35.74 $39.07 $34.34 

Grain per Cow 1.57 2.03 .59 2.20 1.04 3.72 

Protein per 
Cow 1.59 2.02 .59 1.85 1.34 2.72 

Salt & Mineral 
per Cow .04 .06 .03 .07 .01 .06 

Total Feed Cost 
per Cow $39.58 $47.07 $38.05 . $39.86 $41.46 $40.87 

IIC 
(7) 

45.0 

62,9 

8.2 

2.6 

48.2 

35.4 

2.6 

57.6 

$34.24 

.92 

1.37 

.03 

$36.61 

*The wintering period consisted of the following months: 
**Panel Segment 

Dec., Jan., Feb., March, and April 

I. 35 cows or less 
A. Calves sold at weaning 
B. Calves fu II fed from 

weaning to market 
C. Calves weaned i wintered, 

grazed, and/or full fed 
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II • More than 35 cows 
A. Calves sold atweaning 
B. Calves fu II fed from 

weaning to market 
C. Calves weaned, wintered 

grazed, and/or full fed 



APPENDIX TABLE III 
FEED CONSUt0PTlON AND COSTS PER BEEF COW DURING THE GRAZING PERIOD* 

BEEF COW RESEARCH PANEL RECORDS, 1963 

Data Panel IA IB 
(2) (3) 

1 No. of Herds 133 13.0 12.0 

2 Avg. No. Cows 46.9 22.1 21.2 

3 Avg. No. Heifers 6.2 2.6 1.8 

4 Tons of Roughage 
per Cow 3.0 3.0 3.0 

5 Lbs. of Grain 
per Cow 35.1 50.2 38.7 

6 Lbs. of Prote i n 
per Cow 6.8 12.2 --

7 Lbs. of Salt & 
Mineral per Head 6.8 5.0 3.5 

8 Days on Pasture 
per Head 216.6 224.8 222.1 

9 Cost of: 

10 Roughage per 
Head $22.41 $22.50 $20.81 

11 Grain per Head .65 .92 .74 

12 Protein per 
Head .26 .51 --

13 Salt & Mineral 
per Head .07 .07 .04 

14 Total Feed Cost 
per Head $23.39 $24.00 $21.54 

*The grazing period was May 1,1963, to December 1,1963. 
**Panel Segment 

I. 35 cows or less 
A. Calves sold at weaning 
B. Calves fu II fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 
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Panel Segment** 
Ie 
(4) 

34 . 0 

26.2 

4.3 

3.0 

26.5 

10.0 

7.5 

285.7 

$23.33 

.52 

.37 

.10 

$24.32 

IIA liB IIC 
(5 ) (6) (7) 

18.0 11.0 45.0 

74.1 50.0 64.8 

5.6 5.2 10.2 

3.0 3.0 3.0 

44.2 73.1 23.2 

5.4 15.1 3.3 

2.8 5.4 9.6 

216.4 220.0 217.6 

$22.25 $21. 11 $22.50 

.80 1.40 .43 

.21 .63 .12 

.05 .09 .08 

$23.31 $23.23 $23.13 

II • More than 35 cows 
A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C . Calves weaned, wintered, 

grazed, and/or full fed 



APPENDIX TABLE IV 

FEED CONSUMPTION AND COSTS PER COW UNIT DURING THE WINTERING PERIOD 
Beef Cow Research Panel Records, 1964 

Panel 

1 No. of Herds 107 

2 Avg. No. Cow 
Units 50.6 

3 Tons of Hay 
per Cow Unit 1.9 

4 Tons of Silage 
per Cow Unit .4 

5 Lbs. of Groin 
per Cow Unit 73.0 

6 Lbs. of Prote in 
per Cow Unit 38.5 

7 Lbs. of Salt & 
Mineral/Cow Unit 2.9 

8 Days on Pasture 
per Cow Unit 55.8 

9 Cost of: 

10 Hay per Cow Unit $26.54 

11 Silage p~r 
Cow Unit 2.97 

12 Groin per 
Cow Unit 1.37 

13 Protein per 
Cow Unit 1.55 

14 Salt & Mineral 
per Cow Unit .03 

15 Pasture per 
Cow Unit 3.20 

16 Total Feed Cost 
per Cow Unit $35.66 

*Panel Segment 
I. 35 cows or less 

A. Calves sold at weaning 
B. Calves fu II fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 

IA IB 

10 12 

24.4 29.0 

2.0 2.1 

.3 .2 

114.1 71.1 

30.8 30.2 

2.1 2.1 

40.0 49.6 

$33.40 $33.83 

2.14 1.39 

2.20 1.30 

1.23 1.24 

.02 .02 

2.66 2.59 

$41.65 $40.37 

.33 

Panel Segment* 

IC 

22 

28.3 

2.1 

.4 

59.7 

25.3 

5.0 

62.8 

$29.75 

2.95 

1.12 

1.03 

.07 

3.44 

$38.36 

IIA liB IIC 

11 13 39 

75.4 60.0 66.5 

1.8 2.0 1.7 

.3 .6 .5 

33.0 172.9 48.4 

21.3 62.2 47.5 

1.7 4.9 1.8 

54.2 63.0 55.8 

$24.50 $25.28 $21. 71 

2.03 4.57 3.40 

.64 3.24 .91 

.84 2.51 1.92 

.02 .06 .02 

2.65 3.68 3.40 

$30.68 $39.34 $31. 36 

II. More than 35 cows 

A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 



APPENDIX TABLE V 

FEED CONSUMPTION AND COSTS PER COW UNIT DURING THE GRAZING PERIOD 
Beef Cow Research Panel Records, 1964 

Panel 

1 No. of Herds 107 

2 Avg. No. Cow 
Units 51 :2 

3 Tons of Hay 
per Cow Unit 2.9 

4 Tons of Silage 
per Cow Unit .04 

5 Lbs. of Grain 
per Cow Unit 18.9 

6 Lbs. of Protein 
per Cow Unit 6.2 

7 Lbs. of Salt & 
Mineral per Cow Unit 3.4 

8 Days on Pasture 
per Cow Unit 210.6 

9 Cost of: 

10 Hay per Cow 
Unit $2.12 

11 Silage per 
Cow Unit .36 

12 Grain per Cow 
Unit .36 

13 Protein per 
Cow Unit .25 

14 Salt & Mineral 
per Cow Unit .04 

15 Pasture per 
Cow Un it 18.16 

16 Total Feed 
Cost per Cow Unit $21.29 

*Panel Segment 
I • 35 cows or I.ess 

A. Calves sold at weaning 
B. Calves full fed from 

weaning to market 
C. C'alves weaned, wintered, 

grazed, and/or full fed 

IA 

10 

26.8 

2.9 

--

4.2 

1.5 

1.5 

211.9 

$2.39 

--

.07 

.06 

.02 

19.21 

$21.75 

IB 

12 

29.7 

3.0 

-

10.5 

5.4 

2.9 

210.6 

$3.50 

--

.19 

.22 

.04 

17.91 

$21.86 

34 

Panel Segment* 

IC 

22 

28.6 

2.9 

.1 

26.4 

8.8 

6.2 

209.7 

$2.23 

.98 

.49 

.36 

.08 

18.11 

$22.25 

IIA liB IIC 

11 13 39 

72.8 62.4 67.1 

2.9 2.9 2.9 

-- .02 .05 

21.5 34.9 15.0 

1.8 12.2 5.3 

3.6 4.0 2.3 

212.4 210.0 210.6 

$ .73 $3.02 $1.65 

-- .18 .40 

.43 .65 .28 

.07 .49 .21 

.05 .05 .03 

18.40 17.95 17.99 

$19.68 $22.34 $20.56 

II. More than 35 cows 
A. Calves sold at weaning 
B. Calves fu II fed from 

weaning to market 
C. Calves weaned, wintered, 

grazed, and/or full fed 
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