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P:OOFITABILI'IY OF FEEDIJIG DAIRY STEERS '10 FEEDER AND SLAUGHTER WEIGHT 
00 NORI'HEAST DAIRY FARMS 

Robert A. Milliaan, Caroline J. Nov..·ak ann Wayne A. Knoblauch 

INTRODUCTICN 

On most Northeastern dairv farms bull calves 
are considered a superfluous output and are sent 
to auction markets as soon as POssible after thev 
are born. 'ltle excess supply situation in the 
llnited States dairy industrv combined with other 
obstacles to dairy herd expansion has resulted in 
nairy prooucers seekina eXPansion options other 
than increased dairy herd size. Several alterna
tives for expanding the dairy farm business that 
utilize bull calves as a resource are POssible. 
Dairy beef systems that are rrost cofT!)?lementarv to 
the ongoinq dairy business shouln be particularly 
attractive. 

The obiective of this paper is to investi
qate the profitability of alternative dairy beef 
production and feedinq syste'l\S in which Holstein 
bull calves are raised in a system CO!lflatihle 
with the dairy operations. For the first nine 
months or up to 540 pounds, t.he optimal arowth 
rates of steers and heifers are similar and thus 
they can be housed and fed toqether (Pox and 
Nowak l . After reach ina nine months of aae, 
heifer calves raised for dairy replacements 
shouln arow more slowly t.han dairy steers. At 
this time, the steers can be sold as feeders or 
fen to slauahter v.~eiqht. In this analysis, the 
rations contained in Fox and Nowak for al terna
tive forage compositions are consideren. All 
feedinq systems contain larqe quantities of for
aqe to be cont>lerrentary with the crop prooucina 
capahilities of most Northeastern dairy farms. 

Limited research is availahle investiqatina 
the economic potential of 1:-eef and dairy beef in 
the Northeast. Earlier studies of dairy beef 
(Hallinan, Wentworth and Howland) found raisinq 
dairy beef to be economically feasible in New 
York. In rrore recent studies, Christensen and 
Stinson found limited potential profits from a 
beef cow herd in Massachusetts, and Knoblauch et 
al. 1979 found dairy beef production rrore profit
able than other beef enterprises in the North
east. 

This paper extends these analyses in three 
ways. First, recent research results improvina 
the knowledge of the qrowth response of dairy 
beef to hiqh foraqe diets (Fox and Na~ak) are in
corporatec'l into the analysis. Seconr':l, current 
price relationships are incorroratec'l, and third, 
the production and feedina systems considered are 
more complementary to dairy farm businesses. 

Potential profitability of raisinq farm pro
ducPd dairy steers is investiaated by analysis of 
two representative dairy farms. Usina linear 
programming, the resources from these represent-
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ative farms, cost and return infornabon from 
enterprise budaets and fe~ r equirements fro~ Fnx 
~d Nowak ar:e utilized to ohtain profit /l'aximiz
lDq enterpr1se co~hinations. Pesults from LP 
runs with alternative <'!airy beef systeJllS anr1 the 
subsequent calculation of net r.ash fam i ncomP 
ano return to labor an<'l fT\Cinaaerre11t are use<'l to 
assess potential profitability. 

REPRESENTATIVE FARMS AND DATA SOURCES 

One representative far/1' has a srraJ 1 clairv 
herd of 40 cows with restricted crop acres ; the 
second has a laraer herd size of 80 co~lS with a 
larae crop acreaqe base (Table ll . The two fams 
represeP.t conditions near the ends of the ranae 
of crop acres per cow typir.ally found in the 
Northeast. A farn with a large dairy herd size 
is not included because it is unlikelv husinesses 
with larne heros ~oKJuld be interest€d in dairy 
beef. Milk l?roduction and crop yields represent 
averaqe to above averaae soil resources ann man
aoement; limitations and yields are consistent 
with New York an0 Northeast farm conditions 
(Smith, Knoblauch) • Corn acreaqe limitation on 
the small farn> is crucial to the optimal solution 
ann thus two maximU/1' corn acreaqes are con
sidP.red. 

Product prices and input costs are represen
tative of 19RO with minor ad:iustJrents in pronuct 
Prices to reflect anticiPated relative prices 
~ver the next ten to fit"teen years (Table 2) . 
Since these prices are used as real prioes, real 
interest rates are also used. Principal nata 
sources for production and investment costs are 
Knoblaudl, et al. 1980; Knoblauc-.h ann Milliqan; 
VbJdell; and Adams. More detailed source refer
ences are includec'l in Milliaan, Nowak and r<nob
laudl. 

RESEARCH P:OOCEDURE 

'Ihe analysis of the potential for raisinq 
<'lairy beef feeders with the dairy heifers and 
then sellinq the fee0ers or raisina them to 
slauahter weight is accomplishen by comparinq the 
enterprise organization, feedin~ systems and pro
fitability of t.hree alternative dairy beef sys
tems with the dairy operation for each of the 
reprP.sentati ve farms. The three beef production 
systems are ( 1) feeder weight dairy steers in 
which the steers are sold as feeders, (2) feeder 
and slauqhter weioht dairv steers in which the 
steers can he sold as feeders or fed to slauqhter 
v.~eiqht if profitable ann (3) slauqhter weiqht 
daicy steers in which a feeder market is not 
availanle and the bobcalves must be sold or 
raised to slauohter weiqht. 

'lhree production activities are included in 
the LP for all livestock enterprises; each activ
ity represents a balanced rat-ion of alt~rn~tive 
forage compositions (Fox and Nowak and M11l1qan, 
et al.). The alternative activities facilitate 
llie profit-maximizina use of the crop-producing 
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Table 1: Production Characteristics of Representative Northeastern U.S. Dairy Farms 

Production Characteristics 

Dairy Herd Size 
Milk Sold Per Cow 
Dairy Replacements 
Calf Death Lossa 
Calving Interval 
Crop Acres 
Maximum Corn Acres 
Hay Crop 
Crop Yields 

Hayb 
Hay Crop Silagec 
Corn Silaqed 
Hiqh Moisture Shelled Corne 

a Birth to freshening or sale. 

b 88 percent dry matter 

c 47 percent dry matter 

d 33 percent dry matter. 

Small Da1ry Large Da1ry 
40 cows 80 cows 
13,000 lbs. 13,000 lbs. 
Raise on Farm 

15 percent 
13 months 
120 
30 and 60 
Mixed Mainly Grass 

2.5 tons/acre 

13 tons/acre 

Raise on Farm 
15 percent 
13 months 
300 
220 
Mixed Mainly Legume 

6.2 tons/acre 
16 tons/acre 
95 bushels/acre 

e Dry oorn equivalent (89 percent dry matter). 

Table 2: Product Prices and Input Costs, 1980 

PRICES 

Dairy and Beef 
Feeders (lb.) 
Fat Steer (lb.) 
Bobcal ves (head) 
Milk (cwt.) 
Cull Cows (cwt.) 

Bred Heifers (head) 

Crops Sold 
Corn Grain (bu.) 
Hay (T) 

Dollars 
0.75 
0.65 

60.00 
12.70 
45.00 

1050.00 

3.30 
50.00 

Feeds 
Hay 
Corn Grain (bu.) 
Soybean Meal ( T) 
Rumensin (lb.) 
Dical (cwt.) 

Lines tone ( cwt. ) 

COSTS 

Dollars 
60.00 

3.50 
300.00 

34.00 
25.00 

5.00 
Trace Mineral Salt (cwt.) 7.50 

Labor 

Hired (hr.) 

Fertilizer 
Nitorgen (lb.) 
Phosphorus (lb.) 
Potassium (lb.) 

Capital (real interest rate) 
Short Term 
Long term 

102 

4.60 

.30 

.28 

.17 

4% 
3% 
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resources. 'lWo of the alternatives for al1 live
stock are rouahaae mmposi tions of all hay crop 
an~ equal parts dry matter from hay crop ann corn 
s ilaae. The th ird contains a larae although 
varyino proportion of corn silaae. The high corn 
s ilaqe ration is twenty-five and forty-t...o per
cent of the rouqhaqe dry matter from hay crop for 
the dairy cows and dairy heifers, respectively. 
This feeding system is all corn silage for the 
dairy steers except for the dairy feeders where 
twelve percent of the rouqhage dry matter is from 
hay crop because the steers eat some hay when 
they are housed with the heifers. Fbr the 
s lauohter weight steer, three alternative rations 
are formulated for 540 to R50 poun~s and 850 to 
1250 pounds. 

The linear prooramminq obiective function 
maximizes return over variabJ e cost us ina feed 
requirements from Fox and Nowak, prices from 
Tahle 2 an~ enterprise information from Tahle 3. 
I nvestment costs are calculated as if the equiP
ment complement had been purchased equally over 
the last nine years and builclinos han been pur
chased equally over the last fifteen years. Cash 
(property taxes and insurance) and non-cash fixed 
expenses (depreciation, interest on investment 

and value of f amiJ y Jabor ) wer e then ca l cu l a o/l 
(~illinan, ~owak ann Knoblauch) t o ne te~ine net 
cash farm income ar.n r eturn to noer ntor labnr ani 
management. 

RESULTS FROM SMALL DAIRY 

The dairy farm with 30 corn acres am onlv 
the milkino herd is self-sufficient in rounha<1e 
with no sales or purchase (TahJe tl). Raisina 
bobcalves to feeder weiaht with the he i fer s a.ids 
about SHOO to the retu·rn to OPerator l ahor and 
manaqement; however, it is not profitable to kPeP 
the animals to slauahter weioht. If ro feeder 
market is available, raisisno hohcal ves with 
heifers and then fatteninq for s lauahter i s rnar
oinally profitable, but nef ini tely inferior to 
sellinq feeders. 

The rouqhaqe compositions of the rations are 
intriauinq. When feeders are raisen, the limiten 
supply of corn silaof' is rrost profitable used 
alrrost exclusively for the dairy cows; however , 
when ~airy steers are fed, the corn s ilaqe is 
more valuable for the R50 to 1250 pounn s teers . 

Althouah the shadow prices are not affected 
oreatly, the d1anaes are revealing . M1en feerler s 

Table 3: Cash Reciepts and Variable Expenses Excluding Labor and Feed for 
Crop and Livestock Enterprises 

Enterprise 
Cash 

Receipt 

Variable Expenses Excludino 
Labor and Feeda 

Small 
Dairy 

Large 
Dairy 

---------Dollars---------

Dairy Cow 1802.40 375.39 342.50 

Dairy Heiferb 189.90 184.85 

Dairy Beef Feeder c 405.00 109.68 125.98 

Slauqhter Weight Dairy Steerd 812.50 218.75 249.90 

Haye 75.50 

Hay Crop Silaaee 106.69 

Corn Silaqee 132.75 130.90 

Corn Graine 130.03 

a variable expenses for livestock enterprises vary sliahtly by ration forage 
coJTPOsition. Values presented are for half of the forage dry matter from 
the- hay crop and half from corn silage. Enterprise information for all 
livestock enterprises are in Milligan, Nowak and Knoblauch. 

b Birth to freshening at twenty-four months. 

c Birth to 540 pounds at nine 110nths. 'Jhe $12.00 m~ketinq costs includerl 
are not incurred if animals are fed to slaughter we1qht. 

d 540 pounds to 1250 pounds slaughter weight in 341 days. 

e Crop expenses are from Knoblauch and Milligan. 
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Table 4: Profitability and Optimal Enterprise Organization of Dairy Herd Only, Dairy 
Feeders and Slauahter Weight Dairy Steers for the Small Representative Dairy Farm 
With a Maximum of 30 Corn Acres · 

Livestock Numbers 

Heifer Calves Sold 
Bred Heifers Sold 
Bull Calves Sold 
Feeders Sold 
Slaughter Weight Steers Sold 

Ration Roughage Composition 

Hay Crop, %-CCMS 
Hay Crop, %--Heifers 
Hay Crop, %-Feeders 
Hay Crop, %--Stockers 
Hay Crop, %-Fat 

Feed 

Buy Hay, tons 
Ory Corn Purchased, bu. 
Soybean Meal Purchased, cwt. 
Hay Sold, tons 

Crop Acres 

Hay Crop 
Corn Silage 

Return Over Variable Cost 

Net Cash Farm Income 

Fixed Costs (Non-cash)a 

Dairy Operation 
Steer Facilities 

Return to Labor and Management 

ShadCM Prices 

Dairy CCM 
Land 
Corn Limitation 

Dairy 
Herd 
Only 

0 
4.4 

1S.6 

6S 
so 

2.S 
1327 

290 
0 

90 
30 

$38,899 

$32,802 

$24,27S 

s 8,S27 

$ 462 
64 

144 

Feeder and 
Slaughter 

Weight Steers 

0 
4.4 

0 
1S.6 

0 

so 
97 
97 

s 
162S 

3S4 
0 

90 
30 

$40,032 

$33,93S 

$24,27S 
0 

$ 9,660 

$ 491 
64 

143 

Slauqhter 
Weight 
Steers 

0 
4.4 

0 

1S.6 

61 
100 
100 
100 

0 

42 
2S42 
327 

0 

90 
30 

$39,1S3 

$33,018 

$24,27S 
102 

$ 8,641 

$ 468 
64 

144 

a Current facilities are large enough to raise feeders with the dairy heifers. See Milli
gan, NCMak and Knoblauch for investment costs. 
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are produced, the marqinal value of another cow 
increases because the male calves are more valu
able as feeders than as bobcalves and the margi
nal value of land increases because the crop 
acreage limitation is stretched even further . 

Relaxation of the limitation on corn acreage 
increases returns from the dairy herd and from 
the addition of dairy steer enterprises (Table 
5). As with the 30-acre corn limitation, the 
introduction of the feeder enterprise is the most 
profitable dairy steer alternative adding about 
$1500 to operator labor and management income. 
The slaughter weight dairy steer enterprise pro
vides an additional $400 to operator labor and 
management income. With all marketing options 
available, a small number of feeders are sold 
rather than fed to slaughter weight, but the 
advantage over feeding all bobcalves to slaughter 
weight (no feeder market) is minute. 

Nith the dairy herd only, excess hay is sold 
and all livestock are fed a high corn silage 
ration. When dairy beef feeders and steers are 
added, they are fed all or nearly all of their 
roughage as corn silage, and the dairy cows move 
ta.rard equal parts of roughage dry matter from 
hay and corn silage. 

The two analyses with the small dairy indi
cate that feeding the feeders with the heifers is 
an attractive exPansion opportunity. The fatten
ina of the feeders to slauqhter weiqht is pvofit
abie only if adequate quantities of . farm-produced 
roughage are available. 

RESULTS FOR LARGE D.zu:RY 

Since corn acreaae is not a major limita
tion, only one analysis was conducted with the 
large dairy. The large dairy has a large cash 
grain enterprise (Table 6). 'Ihe addition of 
dairy beef enterprises reduces this enterprise. 

The addition of a feeder weight steer enter
prise increases labor and rnanaaernent income 
alnost $3,000. Raising the feeders to slaughter 
weight is only profitable when feeders cannot be 
sold and then by less than $100. These results 
are similar to the small dairy with 30 acres of 
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corn. The cash qrain enterprise provides a larqe 
enhancement to the profits of the dairy herd. 
'Ih~ reduction in profits from this P.nterprise by 
us1n~ acreaqe to produce feed for slauahter 
weiqht is as <;Treat or greater than the profits 
from the slauqhter weiqht steers. 

SUMMARY AND CXJNCWSICNS 

Unc'ler the economic conditions analyzed, 
feedina dairy steers with the heifers for sale as 
feeders is profitable; however, keeping the feed
ers to slaughter weiqht rather than sellinq as 
feeders is only pro£itable on the small dairy 
with 60 corn acres (Figure 1). These results 
suggest that the limited crop acres and profit
able cash grain enterprises lirnit the potential 
profitability of dairy beef. It should also be 
noted that heifer calves, not required as re
placements, were raised and sold as bren heifers; 
consequently, heifer raisinq enterprises may also 
be more profitable than dairy beef. 

In most analyses, the dairy rows are feCI a 
ration with equal parts hay and corn silage while 
mostly corn silaqe was included in dairy beef and 
heifer rations. These results are consistent 
with Knoblauch, et al.; Milligan; and Woodell. 
It is interestingthat when corn silaqe is ex
tremely limited, it is allocated to 850 to 1250 
pound dairy steers and to the c'lairy CCMS. 

'!his analysis needs to be expanded. Of par
ticular importance is analysis of farm businesses 
purchasinq alditional feeders in order to have a 
feedlot large enough to capture feedlot economies 
of size. Unless feedlots of this type are avail
able, the cption of selling dairy beef at feeder 
weight is not available. 

The results oo indicate r.:otential for rais
ing dairy steers with the heifers. Whether the 
greatest profitability is with selling feeder 
weight steers or raising theM to slaughter weight 
will depend upon the stage of the cattle cycle 
and short-term price relationships. Implementa
tion of feeding feeder weight steers requires a 
marketing system that guarantees a market will be 
available. 
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Table 5: Profitability and Optimal Enterprise Organization of Dairy Herd Only, Dairy 
Feeders and Slauqhter Weight Dairy Steers for the Small Representative Dairy Farm 
With a Maximum of 60 Corn Acres · 

Livestock Numbers 

Heifer Calves Sold 
Bred Heifers Sold 
Bull Calves Sold 
Feeders Sold 
Slaughter weight Steers Sold 

Ration Roughage Composition 

Hay Crop, %--Cows 
Hay Crop, %--Heifers 
Hay Crop, %--Feeders 
Hay Crop, %--Stockers 
Hay Crop, %--Fat 

Feed 

Buy Hay, tons 
Dry Corn Purchased, bu. 
Soybean Meal Purchased, cwt. 
Hay Sold, tons 

Crop Acres 

Hay Crop 
Corn Silaqe 

Return Over Variable Cost 

Net Cash Farm Income 

Fixed Costs (Non-cash)a 

Dairy Operation 
Steer Facilities 

Dairy 
Herd 
Only 

0 
4.4 

15.6 

25 
42 

0 
88 

592 
58 

67 
53 

$40,652 

$34,529 

$24,361 

Return to labor and Management · $10,168 

Shadow Prices 

Dairy CoN 
Land 
Corn Limitation 

$ 667 
39 

0 

Feeder 
Weight 
Steers 

0 
4.4 

0 
15.6 

25 
42 
12 

0 
88 

639 
48 

64 
56 

$42,184 

$36,061 

$24,361 

$11,700 

$ 705 
39 

0 

a Current facilities are large enough to raise feeders 
gan, Nowak anrl Knoblauch for investment costs. 
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Feeder and Slauqhter 
Slaughter Weight 

Weight Steers Steers 

0 0 
4.4 4.4 

0 0 
3.2 

12.4 15.6 

37 43 
42 42 
12 12 
0 0 
0 0 

0 17 
383 497 
556 513 

0 0 

60 60 
60 60 

$42,714 $42,667 

$36,553 $36,506 

$24,361 $24,361 
102 102 

$12,090 $12,043 

$ 597 $ 543 
58 64 
43 51 

with the dairy heifers. See Milli-
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Table 6: Profitability and Optimal Enterprise Organization of Dairy Herd Only, Dairy 
Feeders and Slauqhter Weig~t Dairy Steers for the Large Representative Dairy Farm 

Livestock Numbers 

Heifer Calves Sold 
Bred Heifers Sold 
Bull Calves Sold 
Feeders Sold 
Slaughter Weight Steers Sold 

Ration Roughage Composition 

Hay Crop, %-Cows 
Hay Crop, %-Heifers 
Hay Crop, %-Feeders 
Hay Crop, %-Stockers 
Bay Crop, %--Fat 

Feed 

Soybean Meal Purchased, cwt. 
Corn Grain Sold, bu. 

Crop Acres 

Bay Crop 
Corn Silage 
Corn Grain 

Return Over variable Cost 

Net Cash Farm Income 

Fixed Costs (Non-cash)a 

Dairy Operation 
Steer Facilities 

Return to Labor and Management 

Shadow Prices 

Dairy Cow 
Land 
Corn Limitation 

Dairy 
Herd 
Only 

0 
8.8 

31.2 

50 
53 

416 
8,650 

120 
62 

118 

$104,956 

$91,806 

$70,747 

$34,209 

$ 673 
149 

0 

Feeder ann 
Slaughter 

Weiqnt Steers 

0 
R..8 

0 
31.2 

50 
53 
11 

486 
7,988 

122 
67 

111 

$107,879 

$94,729 

$70,747 

$37,132 

$ 645 
144 

0 

Slaughter 
Weight 
Steers 

0 
8. 8 

0 
f) 

31.2 

50 
53 
11 

0 
0 

554 
5,887 

122 
84 
94 

$108,128 

$94,020 

$70,747 
3,081 

$34,300 

$ 613 
143 

0 

a Current facilities are large enough to raise feeders with the dairy heifers. See Milli
gan, Nowak and Knoblauch for investment costs. 
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FIGURE I. INCREASE IN OPERATOR LABOR AND MANAGEMENT INCOME FROM DAIRY FEEDERS, 

DAIRY FEEDER AND SLAUGHTER WEIGHT STEERS AND SLAUGHTER WEIGHT STEERS 

PRODUCT ION SYSTEMS . 
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