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FEEDil'l> AND MANAGEMENI' STRATEGIES FOR PROOOC!m BEEF FFO! HOIS!'EIN STEERS 
ON NORI'HEAST DAIRY FARMS 

Danny G. Fox and Caroline J. Nowak 

INTROOUCriON 

There are nearlv one million Holstein hull 
calves l:orn in the Northeast each year. This is 
a sizeable resource that shoulc'l he evaluated for 
fed beef pro:Juction to determine if it is a PJ
tentially viable alternative enterprise for 
~lortheast farJTlS . Previous research at Cornell 
has presented several beef production systems 
that 1-.()UJ.o be practical i n the t\lor:theast (Knob
lauch et al., ~ell) . An adc'litional system 
would be the rearina of the steer calves with the 
replacement heifers- on dairy farms . Many dairy
men have expressed a nesire to expann their oper
ation without increasin9 the l'lilkim here'!, be
cause of lal:or, management, facilities limitation 
or personal desires. Raising the Holstein steer 
calves pronuced on dairy farms is an alternative 
for expanding the farm operation and a rreans of 
marketing surplus forages. The p.~rpose of this 
paper is to outline feedinq and management strat
egies for raisina the steers with the replacement 
heifers and marketing them either as feeder cat
tle or fed beef. The obiectives are to use home
grown forages for as muCh of the feeding period 
r~s p:>ssible, maintain efficient qrowth and pro
duce a quality feeder or slauahter weiqht steer. 

Successful rearing of these calves for fed 
beef depends primarily on aettinq them throuah 
the critical startin<:t phase with minimal death 
loss anc'l chronic health problems, making the 
transition from milk to lower cost dry diets as 
quickly as possible, and feeding proper energy 
and protein supplements for the feedstuffs com
monly arown in the Northeast. 

One postweaninq feeding strateay revolves 
around feeding the heifers at the recoJII'Ilended 
plane of nutrition that results in adequate size 
at breeding (14-15 months of aqe) and at first 
calving (24 months), without allowing fat neoos
its that would cause reproductive problems or a 
reduction in lifetime milk production (Reid) . 
Table 1 shows rate of gain, dry matter intake and 
protein content that will result in desired size 
at breedina and first calving . Dry matter in
takes are based on recent studies with Holstein 
steers (Fox 1981) and on values suagested by the 
National Research Council (NRC). The rost rapid 
rate of arowth for dairy heifers is recoJ1l!1ended 
for the period prior to 8- 10 months of cqe so 
that they reach p.~berty by 14-15 months of aoe . 
After that age, the rate of aain is reducec'l to 
prevent excessive fat neposition . 

The potentially aopealing feedina strateay 
for the production of dairy beef is to raise the 
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steers with the heifers for q to 1 n '110nths , 
f.eedina a ration forrnulaten for the r'lc'liry hP.if
ers. When the heifers are chanae<:J tn i'l lower 
enerqy c'liet, the steers and hej fers are seoar
atec'l. 'The steers are continued on the sarre or a 
hiaher eneray level, as Lhe efficiePcv of arowth 
for fed beef Proouction is hiahest i{ the eneroy 
level is never lower than that feel at earlier 
staaes of arowth ( DP.xhei111er, Meiske anr'l (",cod

rich) • Since actual r'lr.y matter intake reach~s a 
constant level at approxiJMtely 900 ooums (Pox 
1981) , as weiaht increases bevonn this weiaht a 
higher Prooortion of the intake will be user'l for 
maintenance ann the ProPJrtion of the aain that 
is fat increases. wnen a hiah enerav niet is fed 
after a period of feenino on a hiah foraqe diet, 
the calves will rr.ake some compensatory qro~1th, 
dependina on the lenath of time on r.he low plane 
of energy and on the ilearee of restriction in 
precedina growth. P.ecause of these effects, the 
eneray density of the niet must increase to main
tain the same rate of oain. Therefore, low ener
gy foraaes are best utilized for feeC' durina the 
first part of the feedina period. 

Tne time when heifer ration ener'lv levels 
are decreased and the steers ann heifers are 
separat€1:1, is a loaical JX>int to consider the 
alternati"e of sellina the steers as feec'ler 
calves, if oood feeiler calf markets are available 
(Milliaan , Nowak am Knoblauch). 

RATION FORMULATION 

Rations presented in this paper are formu
lated to fee0 the steers to slauohter weiaht 
utilizinq the hiahest levels of foraae that 
should be fed, consit'lerin9 the principles nis
cussen previously and avoidina discounts for the 
carcasses that occur when steers are fed a low 
energy niet continuously (Table 2). Given tar
aeted averaae daily qain, dry matter intake and 
crude protein requirement, a microcomputer pro
gram was used to evaluate a prespecified ration 
(Fox, Weiser and Phillips) • As the proqram per
formed as a ration analyzer, the comj:X)sition of 
the ration was adiusted until the balanced ration 
with the least cost was obtained. 

No arowth stillUlants or feed additives are 
included when the steers are with the heifers; 
however, after they are separated it is assumed 
that the steers are implanted with a qrowth stim
ulant every 100 days and that Rumensin is fed at 
recommended levels (Minish and Fox). 

Feedina proarams were developed for two feed 
availability circumstances.! The first con
tains a ha.y (that is primarily qrass), corn 
silaae and purchased corn arain and soyhean meal. 
'lhe secon0. contains hay crop silage (that is 
JTOStly leaume) , corn silaae, high rroisture 

1 These feedina oroqra~ are consistent with 
the representative farms in Milliqan, Nowak and 
Knoblauch. 
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Table 1: Expected ad libitum Dry Matter Intake, Average Daily Gain and Crude 
Protein Requ1rements; Laroe Frame Heifers, 2-24 Months of Aoe. 

Dry 
Weiaht Matter Required % Crude 

11i;Je Range Intake Averaqe Protein 
(Months) (lbs.) lbs./daya Daily Gain in oMh 

2-4 160-250 6.6 1.4 14 

4-6 250-340 8.7 1.6 14 

6-8 340-450 10.8 1.9 14 

8-10 450-560 13.0 1.8 13 

10-12 560-670 15.0 1.7 12 

12-14 670-740 16.4 1.2 10 

14-16 740-810 18.0 1.2 10 

16-18 810-880 19.2 1.2 10 

18-20 880-960 20.0 1.2 10 

20-22 960-1030 20.5 1.2 10 

22-24 1030-1100 21.0 1.2 10 

a Based on studies of Fbx (1981), these values correspond closely to those 
suggested by the NRC publication, Nutrient ReQuirements of Dairy Cattle 
(1978). 

b Requirements as a percentaqe of ration nry matter. 

-Table 2: Dry Matter Intake, Averaqe Daily Gain and Crude Protein 
Requirements; Steers, 540-1250 lbs. 

Dry Min inurn Required 
Matter Averaae % Crude 

Weight Average Intakea Daily Gainb Protein 
Range weight lbs./day (lbs./day) in DMc 

540-850 690 15.1 2.0 12 

850-1250 1050 19.3 2.0 10.5 

a steer treated with Rumensin and growth stimulant 

b Minimum daily gain acceptable as an averaq~ ~or that growth period, 
consideri~ tirre on feed, cost of gain and achievii'XJ acceptable carcass 
quality. 

c Requirement as a percentaqe of ration dry matter. 
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shelled corn and p..trchased soybean meal. Both 
feeding programs were forrrulated for three alter
native foraqe compositions: hay only, 50 percent 
hav crop and 50 percent corn silage on a nry mat
ter basis, and corn silaae only. Table 3 con
tains the averaqe nutrient COillJX>Sition of the 
feed imredients used to formulate the rations. 
See Fox and Nowak for ration compositions. 

FEEDING PRX>RAM: BIRTH 'ID '1WJ M:Nl'HS 

It is assUJned that the calves have a birth 
weight of 100 pounds and are fed rnilk replacer 
and a complete dry calf starter, qainino an aver
a(!e of 60 pounds for the first 60 days (Fox and 
Warner) . On the averaqe, the calves can be ex
pected to consume 40 pounds of comercial milk 
replacer and 42 pounds of calf starter in this 
period. The oomposition of a calf starter devel
oped and used at Cornell is shown in Table 4. 

As with the heifers, rearina the steer 
calves for the first six ro eiqht weeks requires 
a areater concentration of management than noes 
any other phase of the qrowth pericx:l. It is un
likely that dairymen who do not like startinq 
calves or are havin(! problems rearinq the heifers 
will want to raise steers. Key management fac
tors include adequate oolostrum intake within the 
first few hours after birth, proper sanitation 
and ventilation, proper feedino of the milk re
placer and calf starter, and early detection and 
treatment of sickness. Procedures for a sound 
calf-rearing prcx:Jram are outlined by Fox and 
Warner. It is assumed that practices similar to 
those prescribed by Fox and Warner are followed, 
resulting in calves at eiqht weeks of aae that 
are healthy and therefore capable of maximum per
formance. Calves are castrated, dehorned, vacci-

nate<'! and '\\OtTf'el"l between six anr'l ei<1ht weeks of 
aqe. 

FEEDING PROGRAM: '1WJ MONT8S 'ID SLAUGHTER 

Rations were desiqned for. five crroupims of 
weaned calves by size ann nutrient 1 equir.ements . 
These are: heifers 2-6 110nths, h<>if ers 6-12 
months, heifers 12-24 months, steers 0-14 months , 
and steers 14- 21 months. 

The steers are assumen to be with the heifer 
aroup until nine rronths of aqe. At this aae, the 
steers '\\Ould be sold as feeders or placec'l in the 
two steer qroups until slauqhter . 

Five groups Y.Oulc'l not be practical on farllls 
with a small number of calves. Under these oon
ditions, an appropriate average of rations shoulc'l 
be feCI, depenc'lina on the averaqe size of the 
calves beina fed tooether. The ration best 
suited to the lightest animals is fed to prevent 
their aains from beina supPressed. Also rror.e 
bunk space should be allowed per head ~lhen the 
variation in size within a p:n is larqe. Since 
the rations are balanced to. be fed ad libitum, 
feed should be available to the cattle at all 
times. 

'lUl'AL FEED REQUIREMENTS 

Tbtal feed reouirements for rearinq the 
heifers and steers to the different staaes of 
qrowth are shown in Tables 5-8 . The performance 
simulation prcx:Jram developed for a microcomputer 
by Fox et al. ( 1981) was used to determine total 
feed use.- -l\bte that nearl v all of the diet for 
the heifers after the first year of aqe is for
aaes; supplemental energy and protein are needed, 
however, for the first year. 

Table 3: Nutritional Value of Available Feeds 

Dry NE NE Crude 
Matter m q Protein 

Feed % Mcal/lb Mcaljlb % 

Mixed mostly grass hay 88 .55 .24 12.5 

Mixed mostly legume hay crop silage 47 .58 .27 17 

Corn Silage 33 .71 .46 8.5 

Dry shelled oorn 89 1.02 .67 10 

High moisture shelled corn 70 .89 .58 10 

Soybean rreal ( 48% CP) 90 .91 .60 53.9 

Limestone 99 

Dicalcium phosphate 99 

Trace mineral salt 99 

Urea 89 281 
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Table 4: Recorrmended Complete Calf Startera 

Calf Starter 

Corn and Coh Meal 

Crushed Oats 

Beet Pulp 

Brewer's Grains 

Soybean Meal ( 44% CP) 

Molasses 

Minerals 

a l'bx and Warner 

Percent of Ration 

20 

25 

16 

10 

18 

7 

4 

Table 5: Feed Consumed by Heifers on Farms Having Mixed Mostly Grass as 

Expected Feed (lbs. Consumed as Fed) 
h;je, Weight Corn Dry D1calcuun 

i"bnths (lbs.) Haya SilaC!e Comb SBr-lc Phosphate 

Hay Based Ration 

2-6 160-340 688 0 337 78 20 

6-12 340-670 1,458 0 1,200 169 26 

12-24 670-1100 6,922 0 1,616 0 0 

Total 9,068 0 3,153 247 46 

50% Corn Silage/50% Hay Crop Based Ration 

2-6 160-340 432 1,148 135 100 25 

6-12 340-670 922 2,379 726 253 26 

12-24 670-1100 4,979 10,195 0 0 40 

Total 6,333 13,722 861 353 91 

Corn Silaqe Based Ration 

2-6 160-340 285 1,785 0 123 25 

6-12 340-670 0 6,563 0 363 38 
12-24 670-1100 4,979 10,195 0 0 40 

Total 5,264 18,543 0 486 103 

a Mixed mostly qrass 

b Dry Shelled corn 

c Soybean rreal 
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TM 
Salt 

5 

13 

38 

56 

5 

13 

40 

58 

5 

13 

40 

58 
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Table 6: Feed Consumed by Heifers on Farms with Mixed f-'ostly Lequrne Hay 
Crop Silaqe and High Moisture Shell Corn Based Ration 

F.xpected Feed ( lbs. Consumed as Fed) 
l>qe Weiqht Corn D1calc1wn 'fl\1 

l'!bnths (lbs.) Haya Silaqe HMscb SBMc Phosphate salt 
Hay 9ase<'l Ration 

2-6 160-340 1,168 0 570 22 25 5 
6-12 340-670 2,206 0 l,q33 113 26 11 

12-24 670-1100 13,609 0 1,817 n n 3C) 
'Ibtal l6,983 0 4,320 135 51 57 

SO% Corn Silaqe/ 50% Hay Crop Based Ration 
2-6 160-340 816 1,163 221 S5 20 5 
6-12 3411-670 1,479 2,105 1,299 197 18 13 

12-24 670-1100 11,237 7,075 0 0 0 39 
'Ibtal 13,532 10,343 1,520 252 SR 57 

Corn Silaqe Based Ration 
2-6 160-340 550 1,898 0 88 25 5 
6-12 340-670 0 6,526 0 334 38 13 

12-24 670-1100 11,237 7,075 0 0 0 39 
'Ibtal 11,787 15,499 0 422 63 57 

a Hay crop silaqe 

b Hiqh moisture shelled oorn 

c Soybean meal 

Table 7: Feed Consumed by Steers on Farm:; Havinq Mixed Mostly Grass as the Hay Source 

Expect eO Feed ( lbs • Consumed as Fed) 
TV?e, Weioht Corn Dry D1calc1urn Ll.J11e-
Months (lbs.) Haya Silaoe eornb SBMc Urea Phosphate stone 
Hay Based Ration 

2-9 160-540 1,320 885 152 30 
9-14 540-850 1,287 1,053 97 11 

14-21 850-1250 2,244 2,026 
'Ibtal 4,851 3,964 249 41 

50% Corn Silage/50% Hay Crop Based Ration 
2-9 160-540 832 2,218 475 212 35 
9-14 540-850 842 2,246 637 121 11 

14 21 850 1250 1,367 3,646 1,352 20 
'Ibtal 3,041 8,110 2,464 333 20 46 

Corn Silaqe Based Ration 
2-9 160-540 250 4,817 286 41 
9-14 540-850 5,816 217 22 22 

14 21 850 1250 10,609 400 44 20 20 
'Ibtal 250 21,242 400 503 44 83 42 

a Mixed mostly orass 

b Dry shelled oorn 

c Soybean meal 
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TM 
Salt 

11 

11 
19 
41 

11 
11 
lR 
40 

11 

11 
20 
42 
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Table 8: Feed Consumed by Steers on Farms Havinct Mixed Mostly Legume Hay Crop ~ilaqe as the Hay 
Source 

Expected Feed 
Aqe, Weicht Corn 
Months (lbs.) ocsa Silage ffiJI..SCb 

Hay Rased Ration 
2-9 160-540 2,109 1,451 
9-14 540-850 2,048 1,719 

14-21 850-1250 3,227 3,196 
Total 7,384 6,366 

50% Corn Silaqe/50% Hay Crop Based Ration 
2-9 160-540 1,443 2,055 832 
9-14 540-flSO 1,383 1,970 1,145 

14-21 850-1250 2,309 3,288 2,381 
Total 5,135 7,313 4,358 

Corn Silaqe Based Ration 
2-9 160-540 482 4,876 
9-14 540-850 5,862 

14-21 850-1250 9,585 822 
Total 482 20,323 822 

a Hay crop silage 

b High rroisture shelled rom 

c Soybean rreal 

Steer rations require rrore supplementation 
of grain than the heifers after a year of aqe be
cause of the hiqher rate of gain being supported 
(Tables 7 and 8). 'Jllose rations containing hay 
crop require less supplemental protein, especial
ly when they contain legumes. However, more rom 
grain JTUSt be fed because of the lower energy 
content of hay crop compared to com silage. If 
the steers are not given growth stimulants and 
Rumensin, rate of qain and feed efficiency will 
decrease by approximately 15 percent from 540 
pounds to slaughter wei9ht (Minish and Fox). 'Jlle 
days required to reach 540 pounds could be re
duced by about 30 days from that shown in this 
paper and feed requirements during this phase 
would be reduced about 6-8 percent if the steers 
were implanted with a 9rowth stirrulant durinct 
this phase. Implanting rould be done to the 
steers but not to the heifers durinq the time 
they are fed together. 
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