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INTRODUCTION 

More than four million bull calves from the larger dairy brEeds are born each year 
Only a few are needed breeding and the rest are al meat 
from the 1arger dairy breeds are available in the leading dairy 
1976 have stimulated further interest dai beef. 

Bohstedt 1922) and Fuller (1930) showed that steers grew at a 
carcasses. but graded low because they lacked desi e conformation and 

typical beef steers. Branaman a.nd Brown (1937) and Hatsushima et al. (1949) 
differences. Kidwell and McCormick (1956) Hereford and Ho1stein steers 

concluded that dairy steers large mature size gai i • required less feed per unit 
n and carcasses with hi of 1ean but ess fat than beef steers. 

Studies Hibbs et at1 c 0959) B.ranaman et a,l. (1962) Hanke et a-1. 1964 , Cole et a-1, (196'1 
a.b) and Bon et a1. (1972 also that dairy steers the 1 iH'ge breeds as v1el-l as 
beef steers i the feedlot, had lower dressing 
conformation scores less marbling and fat cover, 
eati qualities. et al. (1972) reported 
effi ently than , i'1l1king and 

and produced carcasses wi 
a hi of lean with equal 

that Holstein faster and more 
steets. 

Few trials hatve in which rc:,tions or feeding dai steers have been 
evaluated. found no diffev-ence i rations of Ll:l or 
2.2:1 concentl'ate to Lester et al. (11:?68) ng rations ~!ith 0, 20 or 40% 

and Kesler et al. ( ) fed two levels of to inishing steets. In both reports. 
n decl'ea.sf:d wlth increasing eve-!so The ::J. hay used -]n the latter report was 

the authors concluded that ete diets should not be fed over extended periods 
se,vere bloat I ems. 

Limited information is available on rable wei to market dairy steers. Small 
differences n rate or efficiency of n were et al. (1975) when steers were fed to 

feed efficien durina the 1,125 or 1,222 lb final wei This probabl 
latter period would have 1i e effect on l feeding peri The-larger 
steers carcasses with hi marbling and larger rib eyes. 

Most dai calf nutrition research has been conducted on acement females and beef calf 
nutrition trials start at a later age because the young beef 
Consequently. few studies have been conducted on young dairy 
year l atet. 

f nurses the cow for several months. 
steer calves that will be slaughtered a 

!~oTt in et al. 1962} 'I Htle effect of earl om later rate 
however, Bond et al. (1972) that calves on a low plane for 180 faster 
after 180 days than those fed a higher tation the first 180 days. This 
effect was not observed Kesler et al. ). Three levels of were fed to by 
Hibbs et al. 1956); they found that rate and eff ency of n 
increased as ion of in the diet was reduced. Jahn et a.l. of stra;~ 
(5 to to ves from 8 to 20 weeks of They found that was not reduced with 
increased straw until the ration contained or more acid detergent fiber. Decreased daily ns 
and feed efficiencies were observed Lester et al. (1968) as oercentage in the ration increased 
from o to ~ms. 

The National Research Council (NRS} (19:84) recommendation for 300 large frame steer calves 
s 16.3% crude and NRC (1978 tecommends 16~£ crude :Jl'Ote~ , in da-iry calf 
al, (1958 found no in rate or efficiency of n with more than 
in dai calf starter, Several other investi no in 

n starter to ower levels ( i and Conrad, 
, Flynn, 1971; 1'1Jorre11 and !•lelton, 1973). Jahn and Chandler (1976) 

increased n requirements as ration fiber inci"eased. Reduced feed unit n wa.s observed by 
several the above investi i?,s n level in the diet ,Jacobson 0969) concluded 
that a llO 1b calf r,ed . n dcdly. 

Calf starters fed with milk feeding programs can contain 1 to 1.5% urea according to NRC (1976). 
Br·own €~t iil. (1956) le gains \#hen young calves v;ere feel -lov1 n rations 
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s emented with either urea or linseed meal. A later report Brown et al. (1960) showed that 
2. urea added to a 7.1% crude n starter resulted in faster ns than starters with 1.1 or 
3.3% urea when fed to calves starti at 5 weeks of Wallenius and Murdock (1977 s that 
calves may use urea before 4 weeks age and found 4 to 8 week old calves did utilize urea. 
However, urea additions to a low n calf starter did not rate of n in 
Stabo et al. (1967). 

on relationshi between dairy ion and beef traits have been ished. 
ly show small itive but nonsignificant relationshi (Bara, ; Calo et 

, a 1, Ni s and ~lhite · Sims et al., ) , ~1ason 096lf} 
nonsignificant rel onships between milk on and some beef traits in steer 

ing. At low ion levels, Suess et al. observed ve relationships between 
and some carcass traits. (1951) concluded that size or other 

physica, cany con~ela.tecl with and Ty-ler 0970) concluded that 
there were no ic relationships between mi on of cows and • feed 
efficiency or carcass traits of their sons. Calo et al. (1973a) and Nichols White (1964) also 
reviewed the limited number of itabili estimates for beef traits that have been calculated from 
dairy steer data. 

MATERIALS AND METHODS 

Since these als ·were n tiated in 196;~. several common have been followed. CaJves 
were housed in either individual huts or in a controlled environment area until 2 to 3 months of age. 
From 2 to 3 month calves were housed until marketed in of five to seven steers 
in a confined, bedded In this buildi the animals were f-fed or full-fed until 
sold. Water was available c waterers. l calves were from the Waseca Experiment 
Station dairy herd or were from three Universi and five Minnesota of Welfare 
herds. 

Initi,al and final l?lei were shrunk weights--that is, feed and water were withheld for 16 to 18 
hours or to i nal wei used for rate of gain and feed efficiency culations were 

ustecl using values calculated from ive and carcass weights of 
s within a. tria"lo removes in final wei due to fill. Animals were marketed 
ndiviclual or pens approximately 1,050 lb. 

Carcass 
3; s 1 i 

da.ta lP~ere conected ·Jn commercial plants. In thi , marbling 
are: l 01~1 

ng to USDA 

scores are: traces, 
• 9; average good, 

ng standards in use 
cal"Cass wei ghL 

hi 
dur·ing 

small, 5; etc. Conformation cores and quali 
• 11; etc. All carcass are expressed 

Ki , heart and pelvic fat (KHP) is a pet'cent 

Growth used these trials, and monens n was fed after 1972 to 

CA.lf TiUtlltLS 

Common Procedures 

Soon after birth, calves were given an oral vaccine (rota-corona) and fed colostrum. Purchased 
calves were by farm of origin partitioning them in a clean truck. On arrival at the 
station. the calves were olaced in individual outside huts or in individual calf 10 to 14 

of.age, an hce.al calves Wl2i'e ma·intcrined i incliviclual Calf wa.s offeroed at 
5 to 7 days of and calves were weaned from milk at 28 castrated and dehorned 
at approximately weeks of age. 

Starter rations were fed from 5 to 7 of age to 300 to 400 lb. ng rations were fed from 
300 to 400 lb to about 700 lb and finish nq rations were fed from about lb to market wei To 
more accurately determine effects of feedi~g programs, all animals were fed to market wei 
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Procedure 

TRIAL 1. EFFECTS OF HAY LEVEL IN STARTER RATIONS AND AMOUNT OF CORN SILAGE 
IN GROWING AND FINISHING RATIONS 

Complete starter rations containing 0, 15 or 30% ground alfalfa hay were fed until the average 
pen weight was 300 lb. Compositions of the starters are shown in Table 1. From 300 to 600 lb, 
calves were fed either an all-concentrate ration of rolled shelled corn and 1 lb of urea-containing 
supplement per day, or a ration of six parts corn silage to one part concentrate (rolled shelled corn 
and 1 lb urea-containing supplement). Supplements are described in Table 2. Cattle were finished on 
either an all-concentrate ration or one of equal parts corn silage and concentrate. All portions 
were on an as-fed basis, and the corn silage averaged approximately 35% dry matter. Feed data are 
expressed on a dry matter (OM) basis. 

Results and Discussion 

Calves fed a 15% hay ration during the period from 95 lb to 300 lb gained slightly faster during 
that period (1.62 lb/day) than calves fed 30% hay (1.56 lb/day) or all concentrate (1.49 lb/day) 
rations (Table 3). However, after 300 lb, calves started on the 30% hay ration gained faster during 
the period 300 to 600 lb (P<.01; Table 4) and from 600 lb to market (P<.05; Table 5) than calves fed 
the other two rations. 

Steers fed the all-concentrate ration from 300 to 600 lb (Table 4) gained faster (P<.01) than 
those fed the high silage ration (2.42 versus 2.12 lb/day). There was no difference in rate of gain 
during the finishing period (2.73 versus 2.71 lb/day) by steers fed an all-concentrate or a ration of 
equal parts corn silage and concentrate (Table 5). 

There were significant (P<.05) differences in rates of gain from 95 lb to market weight. For the 
entire feeding period (Tables 6, 7), calves initially fed the 30% hay ration gained 2.26 lb/day 
compared to 2.17 and 2.12 lb/day by calves fed 15% hay and all-concentrate starters, respectively. 
Steers fed the higher concentrate rations were the most efficient in use of dry matter (Tables 3, 4, 
5). Those fed the 30% hay ration to 300 lb were more efficient during subsequent periods and overall 
(Tables 4, 5, 6, 7), but significantly so (P<.05) only during the finishing period (Table 5). 
Effects of rations fed during each period on overall performance and carcass characteristics are 
summarized in Tables 7, 8 and 9. 

These data show that hay is desirable in starter calf rations. However, mixtures containing over 
30% hay are not desirable because high fiber rations limit energy intake. The apparent compensatory 
growth during the growing~firit~hingperiod is similar to that observed by Bond et al. (1972) but 
differs from that reported by Kesler et al. (1975). 

TRIAL 2. EFFECTS OF FEEDING 12, 14 AND 16% PROTEIN CALF STARTERS 

Procedure 

Complete calf starter rations with 20% ground alfalfa hay were formulated to contain 12, 14 or 
16% protein. Actual analyses of the starters fed was 11.8, 13.6 and 15.5% protein (13.1, 15.1 and 
17.2 on DM basis). The three starter mixtures fed to 400 lb are shown in Table 10. 

From 400 to 700 lb, all steers were fed a 4:1 corn silage to concentrate (as-fed basis) mixture. 
All steers were finished with a 1:1 corn silage: concentrate (as-fed basis) ration. As with the 
previous hay trial, 1 lb of a urea-containing supplement (Table 2) per steer daily plus rolled 
shelled corn constituted the concentrate portion of the growing and finishing rations. 

Results and Discussion 

Daily gains (1.67, 1.80 and 1.88 lb) and feed required per 100 lb of gain (411, 377, 364 lb 
as-fed) during the period from 93 to about 390 lb were linearly improved (P<.05) as protein increased 
from 13.1 to 15.2 to 17.2% (Table 11). During the growing period (Table 12), when all calves were fed 
identical rations, there was a negative (P<.05) linear relationship on daily gain (2.96, 2.80 and 
2.68 lb) and feed per 100 lb gain (1,007, 1,020 and 1,072 lb as-fed) as protein in the starter 
increased. This relationship continued during the finishing phase (Table 13), but significantly 
(P<.05) so only for feed efficiency. Thus, performance during the entire 385- to 393-day feeding 
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iods (Table 14) did not differ significantly due to 
iH'e sum:-Ja.rized in Table l!.i.> 

n during the starter period. Carcass 

~,me ( recommc-md;:rti on for least 16~,; p1·otei n in ca. H start,ers is not s 
these data. Other ev dence that n uirements calves s less than recommended is shown 
Brown al. 1938), Hibbs and Conrad (1958 • Gardner ), Daniel and (1971) and Morrel and 
Milton 1973). Th s trial illustrates the need to determine effects of starter diets on 
during the entire feeding period. 

TRIPL • SUPPLE!,IlEi'HfJdm NITR0'8tN SOURCES FOR STf.lflTER CALVES 

ete calf starters were formulated with 20% 14% n or 
eq fr'om urea, meal the control d·iet. 
In the other three treatments. one-third, two-thirds meal was 

aced !.!rea. For ha1f th calves, onl ementecl v1ere offered the first 
, \~hich u;·ea~s ementecl eli ha,H v'l:3f'Q fed theif v~e 

rations from 5 to 7 of age. The starter rations were fed until the average pen wei 
b; then all 

fed 
of cattle were grown and finished as in ial 2 (a 4:1 silage to 

lb and a 1:1 silage to concentrate finishing ration was fed to market • 
mi xtun~s fed 
Table 2 fOY' 

are described i Tabl 16 and urea s ement fed after 400 lb are those described in 
i l age ra.t -1 ons. 

Dur·i the 17) when the 1 rations were fed. average daily n, 
de11 i ly red per 100 lb gain did not differ significantly. However, there was 

trend toward lower of urea in the ration increased. From 390 lb to 
market wei (Table ng and finishing rations. 
differences were trends were direction. 

For the entire feeding (Table 19) average dail gains were 2.33, 2.32. 2.30 and 2.29 l for 
calves fed rations to 1 with 0, 33, 67 or of upplemental ni from urea, 
There were linear ( .01) reductions in dry matter 
entire feeding od as urea increased in starter 

intake and feed required per unit 
diets. 

s 

No differences in were found at any stage between calves started on urea at 1 week of 
to those start,ed 33 lab'!r. These data. indicate that young calves util ze urea and 

conclusions from NRC (1976) Brown et al. (1956. 1960). Wallenius and Murdock (1977). but 
from those of Stabo et al. ( ). When corn n const tuted a portion the ration. 

n requirements to be met urea. Carcass data are summarized in Table 20. 

TRIAL 4. SOURCES OF SUPPLEMENTAL NITROGEN FOR STARTER HOLSTEIN CALVES 

the utilization of 
were 0:sed. 

ete c,:JJ f 
of 
5 

s t.lY'ter diets 
diets ,a.re 
frorrn: none 

calf s in 
various sources i 

ns by tne calf with a 

in Table 21 and anal 
ive control) urea. 

ous studies showed that the 
at different rates 1n t~e rumen. 

devel ng rumen, several sources of 

from about 94 to 400 lb. 
Tab1e 22. 

( SBJI!l) I 

di tillers dried grains (DOG and meat meal 

From 400 to 700 lb 
) and then ni 

were fed the 4 1 ration (4 
the 1:1 corn silage ration 

co1rn s 1 age to 1 
as-fed basi 

corn and 



Results and Discussion 

During the starter phase (Table 23), negative control steers gained slower (P<.05) than all 
others, 1.41 vs. 1.71 to 1.96 lb per day. Steers fed DOG gained slower (1.71 lb) than those fed 
F-SBM (1.88 lb), MM (1.88 lb) or SBM (1.96 lb) (P<.05). Those fed urea gained slower (1.74 lb) than 
those fed SBM (P<.05). Negative control steers were less efficient (391 vs. 275 to 322 lb feed per 
100 lb gain) than all other groups (P<.01). 

After the treatment period, all groups performed in a similar manner (Table 24). For the entire 
feeding period (Table 25), steers fed without protein supplement during the starter phase (negative 
control) gained at a slower rate (P<.01) than all other groups. Carcass data are summarized in Table 
26. 

This study shows that calf starters should contain more protein than the negative control (11.1% 
protein, OM basis). Although gains differed in the starter phase due to sources of protein, total 
feeding period performance was similar. Less soluble or high bypass protein sources appeared to have 
no advantage for the starter calf. This trial, like the previous trial, shows that the starter calf 
utilizes urea as a source of supplemental nitrogen. 

GROWING AND FINISHING TRIALS 

TRIAL 5. CONCENTRATE TO FORAGE RATIOS 

Procedure 

From 1962 to 1970, a series of 12 growing and finishing feeding programs for Holstein steers were 
tested. Various proportions of ground alfalfa hay and concentrate or corn silage and concentrate 
were fed from approximately 390 to 750 lb (growing) and from 750 lb to market (finishing). Three or 
four feeding programs were tested during each subtrial. One ration treatment from the preceding 
subtrial was included in the next subtrial so that data could be pooled and statistical analyses 
performed. 

When hay was fed, alfalfa was ground and mixed with concentrate and self-fed as a complete 
ration. This total mixed ration was used to more accurately feed planned proportions of hay and as a 
convenience for feeding. When corn silage was fed all silage and concentrate was hand-fed at the 
planned proportions. A predetermined amount of supplement was fed daily and rolled shelled corn 
added to corn silage to provide planned proportions. Compositions of the various complete hay 
rations and supplements fed with corn silage are shown in Table 27. 

The 12 feeding programs are identified as follows: proportion of concentrate to hay or 
proportion of concentrate to corn silage (as-fed basis) and percentage of hay or corn silage of total 
dry matter is also given. 

1. 11:1--8.9% hay OM, growing and finishing rations 
2. 3:1--24.6% hay OM, growing and finishing rations 
3. 1:1--50% hay OM, growing and finishing rations 
4. 1:3--75.2% hay OM, growing and finishing rations 
5. 1:3--75.2% hay OM, growing ration; 

11:1--8.9% hay OM, finishing ration 
6. Corn silage plus 2.4 lb supplement daily--86.2% silage OM, growing and finishing rations 
7. Corn silage plus supplement as in 6, growing ration 

11:1--8.9% hay OM (as in 5), finishing ration 
8. 1:3--55.4% silage OM plus 1.25 lb supplement daily, growing ration; 

11:1--8.9% hay OM (as in 5), finishing ration 
9. 1:3--55.4% silage OM plus 1.25 lb supplement daily, growing and finishing rations 

10. 1:3--55.4% silage OM plus 1.25 lb supplement daily, growing and finishing rations 
11. 1:3--55.4% silage OM plus 1.25 lb supplement daily, growing ration; 

2:1--16.6% silage OM plus 1.25 lb supplement daily, finishing ration 
12. 1:1--28.7% silage OM plus 1.25 supplement daily, growing and finishing rations. 

5 



ults a.nd Di 

Least squares means 
and 29. When alfalfa 

and carcass characteristics are shown in Tables 28 
on of the ration. steers fed the ase 

(treatment 5) vs. 2.00 to .46 lb/day). more iciently 643 vs. 
to 783 lb 1 carcasses with h marbling scores (4.5 vs. 3.79 to 

tL29 and hi 
Steers on the 

( 
ga4n(:!d 

energy 

• 9. to 10.58) than catt1 in tl'eat-ments 2, 3. and 4. 
faster (2.66 vs. 2.491 ·: ) and carcasses 

e to ng and finishing ration treatment 1). 

feeding 
), more 
co treatment 

9 to 12 
ns ( 5tl:('i to 599 

resulted in faster rates of n (2.76 to 3.07 vs. 
• 643 lb lb gain) and carcasses that were 

As increased and decreased, rates of gain, feed efficiency, marbl ng, fat depth and 
decreased but eld ncreased (treatments 1. 2, 3 and 4 for hay rations and treatments 10 

12 vs. treatments 6 and ) for silage rat ons. Trends were similar for cattle fed hi 
rations during only the finishi period (treatment 4 . 5; treatment 9 vs. 10 and 11; 6 
vs. 7L These findings those of Lester et al. 9 (1968 and l(,esler et aL (1975). The 
bloat em 1,•1ith observed the latter authors was not ser ous in these tria.ls. 

Growing rations with 70 to 80% 
steers were unable to uatel 
11). Hi 
over 

and 7) s limited gains and 
(treatment 7 vs. 8, 9 10, 
7 and 8) showed no 

Protein in the 
a1ly the 

Recommended grm1i 
characteristics and 

based on a combination of feedlot • carcass 
r::osts, would be to feed a !Jl"m•Jing rauon of to 60% 01'11 as C0\'!1 

silage and 40 to 45% corn and emc::nt and then fin sh v1ith a ration of about 28.7% corn snage IJI~" 

TRIAL 6. STORAGE AND PROCESSING 

Procedure 

Alternate loads of corn from a picker-sheller 
silo. After corn had been stored 

sture corn. All corn was rolled 
weight lb and fed 15 lb corn silage, 1 1 
for 150 From 150 to market (finishing 

were dried immediate l or placed in an 
n the silo for at least 6 weeks, it was dried or 
or to feeding. Steers were started at an average 

ement (Table 30) and a full feed of corn daily 
on). corn sil was reduced to 6 lb daily. 

The three treatments were: 1 corn dried at harvest 
hi moistm"e corn. 

2) corn dried the silo or 3) corn fed as 

Feed: ot and CiH'cass data a:re summarized in 
harvest y faster (2.69 l ) than those 

:moisture corn ( o lb)o Dry ma.tter required 100 
ivel ) 0 Differences in carcc!SS characteri 

to low choice. Treatment means for feedlot 
si gnifi cantl.Y. 

It appears that choice of corn harvest and 
y all ded co·rn 

Tables 31 and 32. Steers fed corn dried 
fed corn dried from the silo (2.59 lb) or 
lb n was similar (506. 529 and 609 lb. 

l and qut~l i varied from high 
and carcass ts did not differ 

shoJld b,e 
s·imilar 

TRIAL 7. GROUND SOYBEANS AS A PROTEIN SOURCE 

Steers initially wei ing 
shelled and 2.5 lb of s 

360 lb were fed 10 
during the entire 

6 

il • a full feed of rolled 
ni ing period. itions 



of the supplements are shown in Table 30. Half of the pens of cattle were fed meal 
supplement and the other half were fed ground whole soybean s ement. 

Results and Discussion 

Feedlot performance is shown in Table 33 and carcass data in Table 34. 

Average daily gains were nearly equal (2.88 and 2.86 lb) and feed required 100 lb of n did 
not differ significantly (P>.05). The reduction of 20 lb of corn consumed per lb of gain 
steers fed the ground soybean supplement is probably due to the oil in the whole beans. 
Carcass differences were small, inconsistent and not significant. did not detect differences 
in the nature of carcass fat that could be attributed to feeding whole soybeans. Because ground 
soybeans appeared equivalent to soybean meal as a protein s ement source for steers, there may be 
situations when it is economically advantageous to use as a feed rather than 
marketing them. 

OTHER STUDIES 

FEEDLOT PERFORMANCE AT VARIOUS BODY WEIGHT 

Procedure 

Cattle require more feed per unit ga·in as they become heavier and dai"ly gain slows. The extent 
of these changes may affect the practicality of feeding steers at heavy weights. 

Data from growing-finishing trials previously presented were used to determine growth rates and 
efficiency of feed use by steers at various weights from 400 lb to market weight. Regression 
equations were developed to describe daily gain and feed efficiency. 

Results and Discussion 

Regression equations developed that described expected daily gain and efficiency of feed used by 
Holstein steers were: 

Daily gain, lb = 2.94 + .0012W - .000001 
Feed/100 lb gain, lb = 525 - .6214W + .00107W2 

\'/here vJ is body wei 

These equations were used to develop data presented in Table 35. Daily gain declined rapidly 
after cattle weighed 900 lb. Feed/100 lb gain increased slowly at light weights (34 lb feed/100 lb 
gain from 400 to 600 lb) and rapidly at heavy weights (163 lb feed/100 lb gain from 1,000 to 1,200 
lb). Whether cattle should be fed to heavier weights will depend on feed and non-feed costs, and 
potential for increased returns resulting from heavier weights and slightly higher grades. 

HERITABILITY FOR BEEF TRAITS AND RELATIONSHIPS BETWEEN DAIRY AND BEEF TRAITS 

Procedures 

Growth and carcass data from 728 Holstein steers whose sires and dams had dairy performance data 
were used. Steer data were from growing-finishing trials reported previously. One hundred 
sixty-nine sires and 481 dams were represented. 

Dairy traits considered were: sire PO milk and milk fat, and dam's age-adjusted first-lactation 
deviations from herdmates for milk, milk fat and milk protein production. Beef traits were expressed 
as deviations from pen mates to remove year, pen, season and ration effects. 

A one-way analysis of variance was derived for each beef trait and heritability estimates were 
calculated for the sire component. Estimates were not made for conformation score, marbling score 
and grade because sire component values were negative. Using five dairy traits as independent 
variables and seven beef traits as dependent variables, 35 simple regressions were obtained. 
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Results and Discussion 

Heritability estimates calculated from these data are shown in Table 36. The estimates for rate 
of gain (.29), internal fat (.50), fat depth (.40) and rib eye area (.30) were similar to or slightly 
less than estimates from beef steer data (Benyshek, 1981). 

Relationships of beef and dairy characteristics are shown in Tables 37 to 41. A significant 
(P<.06) positive relationship was found between dam's milk and milk protein production and her steer 
progeny rate of gain. No other beefdairy traits were significantly related. 

These observations are in agreement with those of others who found low positive relationships 
between beef and dairy traits (Falkenberg et al., 1968; Tyler, 1970; Sims et al., 1972; Calo et al., 
1973b; Gibson et al., 1975; Kesler et al., 1975; Bara, 1981). Conclusions that high milk production 
need not reduce meat production (Kesler et al ., 1975) and that milk production is not antago-nistic 
to meat production (Martinet al., 1962; Wellington et al ., 1971) were supported by these findings. 
Apparently, factors that contribute to early growth are not the same as those associated with high 
milk production (Holtz et al., 1961). 

EFFECT OF CHRONIC BLOAT ON RATE OF GAIN 

Procedure 

Soon after the growing-finishing trials were initiated with ground hay, several steers showed 
various degrees of chronic feedlot bloat. No deaths or near deaths occurred among those affected; 
however, rate of gain appeared to be depressed. 

From March, 1964 to February, 1966, each steer was given a bloat score each morning. Score was: 
0, no bloat; 1, slight; 2, moderate; 3, extensive; 4, severe; and 5, terminal. None were scored 5. 

Results and Discussion 

Results from 85 Holstein steers fed three hay-containing rations and 29 Milking Shorthorn steers 
fed a hay-containing ration are summarized in Table 42. 

Significant (P<.05) negative relationships were found between bloat score and daily gain. 
Correlation coefficients ranged from -.44 to -.67 and regression coefficients showed that daily gain 
was reduced .24 to 1.02 lb/day per unit increase in bloat score. 

Although 43% of the steers (29% of Holsteins and 83% of Shorthorns) were given bloat scores above 
0, most did not exhibit bloat for more than a few days. Overall, feeding ground alfalfa hay was not 
hazardous. This differs from conclusions by Kesler et al. (1975); however, diets fed during these 
trials contained coarsely ground hay from a mill with a l-inch screen. ~ 
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Table L Compositions of Starter _Rations Fed From 1 lweek of A~ 300 lb" 

Ration 

ent All concentrate 15% hay 30% 

Roliec! corn grai 79.90 67.21 54.76 
m·eal 17.60 15.50 13.27 

Ground alfalfa 15.00 30.00 
Dicalcium ph ate 1.45 L63 L62 
Ground I imestone 1.05 .66 .40 
. I . ' ~ "nannns .A and o<l + + + 

a150,000 IU vitamin A and 15.000 IU vitamin D/100 lb of ration. 

Table 2. Compositions of Grower and Finisher Supplements. 

ent 

Ground corn n 
Urea 
Di-calcium 
Ground limestone 
Vitamins A and 0 

All-concentrate rations Silage rations 

Grower Finisher Grower Finisher 

-------------------------%------------------------
64.96 58.68 63.26 .39 
12.00 18.07 17.40 21.62 
11.90 4.7 17.10 7.41 
10.70 17. 1 12. 

+a 

a1 l b 
b1 1b of 

ement furnished 20.000 IU vitamin A and 2,000 IU itamin D. 
ement furnished 25,000 IU vitamin A and 2,500 IU vitamin D. 

Table 3. Feedlot Performance Durina the Starter Period. 

Item 

No. s teei'S 
I n i t i a l wt • , I b 
Final '1vL, lb 
Days fed 
Daily gain, l b 

Daily feedo lb 

11 

Totai 

l b n, b dry 

Corn grain 
meal 

Mineral-vitamin 

Total 

aooes not include 

lUI 
concentl'ate 

X 

6-1 
! 

94. 
313 
146 

L49 

3o35 
.74 

.10 

4.19 

50 

)( 7 

282 

y 20 lb 

10 

15% 
hay Significance 

71 73 
94 97 

323 321 
141 144 

1.62 L56 N. S. 

3.57 2.98 
.82 .72 
.80 1.64 
.12 .11 

5.31 5.45 P<.Ol 

220 191 
51 46 
49 105 

7 7 

327 3L'f9 P<.Ol 

milk replacer fed each calf. 



Table 4. Feedlot Performance During the Growing Period as Affected 
Ration. 

Starter Ration and Grower 

Starter Ration: All-concentrate 

Grower Ration: All- Corn + corn 
Item concentrate silage 

No steers 32 35 
Intia1 wt., lb 313 313 
Final wt"' 51 lb 575 595 
Days fed a 116 135 
Daily gain, -1 bb 2.30 2.09 

Daily feed, lb dry matter 

Supplement .89 .89 
Corn grain 9.86 2.47 
Corn silage 8.07 

Totalc 10.75 11.43 

Feed/100 lb gain, lb dry matter 

Supplement 39 43 
Corn grain 429 118 
Corn silage 386 

Totald 486 547 

15% hay 

i-\11-
concentrate 

34 
317 
589 
116 

2.38 

.89 
10.07 

10o96 

37 
423 

460 

Corn + cor·n 
silage 

37 
330 
605 
131 

2.09 

.89 
2.49 
8.14 

11.52 

43 
119 
389 

551 

30% hay 

All- Corn+ corn 
concentrate silage 

3~- 39 
321 321 
613 580 
114 120 

2.57 2.18 

.89 .89 
10.43 2.54 

8.27 

11.32 11.70 

35 41 
406 117 

379 

44-1 537 

aoays fed: Significant (P<.Ol effect of starter ration (30% hay< all concentrate or 15% hay). 
Si ificant (P<.Ol) effect of grower ration. 

boaily gain: ignificant (P<.Ol) effect of starter ration (30% >all concentrate or 15% hay). 
Significant (P<.Ol) effect of grower ration. 

COry matter intake: Significant (P<.Ol) effect of grower ration. 
dory matter/100 lb gain: Significant (P<.Ol) effect of grower ration. 
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Table 5. Feedlot Performance During Finishing Period as Influenced Starter, Grower and Finisher Rations. 

Item 

No. steers 
I n H i a 1 wt , l b 
Final i~t 1 b 
Days 
Daily gain, l 

Da il feed, 1 b 

s ement 
Corn grain 
Corn silage 
Totalc 

Starter ration: 
Grower ration: 
Fi sher ration: 

matter 

lb gain. lb drv matter 

s ement 
Corn gra n 
Corn ~ilage 
Total a 

15 
578 
998 
164 

? .59 

,89 
14.3 
-~~ 

15.2 

34 
553 

=·""""" 

587 

17 19 
572 592 
998 1018 
lJjl~ 150 

2o60 2o3b 

,89 ,89 
11.5 16.9 
ll .~, 

, • I ---
17.1 17.8 

34 31 
442 589 
179 '""'=r,. 

655 620 

cone. + corn cone. + corn 
--~~---~-~~~--~---

l!.: 
·~ 17 

,.., 
.. ! 10 

JC::;! 18 
5-98 597 581 602 607 
Cl71:: 
Jt.J 1010 1007 997 1008 
l-~·5 164 167 145 148 

2.54 2.53 2.55 2,78 2ol0 

OQ 
,o~ o89 8" 0 :J .89 .89 

13.3 15.0 12 .,0 16.2 13~9 
5. !t ~-'""'""' 4.9 --- 5.6 

19.6 J5. 9 l7o8 17.1 2DA 

3LI, 35 -~;:; _,,., 32 33 
502 593 472 583 514. 
203 --- 191 --- 208 
739 628 698 615 755 

fed: Significant (P<.05) effect of starter ration (30% hay< all concentrate or 15% hay). 
Siqnificant .01 effect of 

ly gain: Si ficant .05) effect 30% hay > all concentrate or 15% hay). 
ily feed: Significant (P<.Ol) effect of 

Si ificant (P<.Ol) effect of 

cone" + con! 

18 16 
602 623 

1033 1025 
154 13!3 

2.79 2e93 

.89 .89 
14,5 12.4 

-=<a 5.0 
15.5 J8.3 

32 30 
525 423 
~-- 171 

55·:; 624 

b gain: Significant (P<.05) effect of starter ration hay < all concentrate or 15% hay). 
Significant (P<.05) effect of grower ration. 
Significant (P<.Ol) effect of finisher ration. 

cone. 

19 20 
579 581 

1021 1003 
158 149 

? f)•"ll 
'- 0 0~) 2.82 

.89 o89 
16.1 13.1 
--- 5 -~ 

17.0 19.3 

31 32 
569 463 

=-"' 188 
600 60.., o;; 



Table 6. Comparisions of 12 Feeding Programs from 1 Week of Age to Market on Feedlot Performance and Carcass Characteristics. 

Starter ration: All-concentrate 15% hay 30% hay 
Grower ration: All-cone. Silage + corn All-cone. Silage + corn A ll-conc. Silage + corn 
Finisher ration All- Silage All- Silage All- Silage All- Silage All- Silage All- Silage 

Item cone. + corn cone. + corn cone. + corn cone. + corn cone. + corn cone. + corn 

No. steers 15 17 19 16 17 17 19 18 18 16 19 20 
In it i a 1 wt , 1 b 98 90 98 94 100 95 93 90 96 100 95 98 
F ina 1 wt, 1 b 998 998 1018 975 010 1007 997 1008 1033 1025 1021 1003 
Days fed 418 433 428 431 413 429 418 424 411 393 422 416 
Daily gain, lb 2.17 2.10 2.15 2.04 2.21 2.14 2.17 2.17 2.27 2.36 2.21 2.18 

Daily feed, lb dry matter 

Corn grain 9.44 8.19 7.81 6.37 9.92 8.51 7.61 6.90 9.58 8.31 7.72 6.55 
Alfalfa hay --- --- --- --- .27 .25 .27 .29 .55 .61 .61 .55 
Soybean meal .23 .28 .26 .25 .28 .26 .28 .30 .24 .27 .27 .24 
Supplement (grower) .25 .24 .28 .28 .24 .25 .28 .28 .25 .25 .25 .26 
Supplement (finisher) .35 .33 .31 .30 .35 .34 .31 .31 .34 .31 .33 .33 
Corn silage --- 1. 75 2.55 4.35 --- 1.87 2.57 4.46 --- 1.72 2.31 4.30 
Total 10.27 10.79 11.21 11.55 11.06 11.48 11.32 12.54 10.96 11.47 11.49 12.23 

...... Feed/100 lb gain, lb dry matter w 

Corn grain 435 390 363 312 449 398 351 320 422 352 349 300 
Alfalfa hay --- --- --- --- 12 12 12 13 24 26 28 25 
Soybean meal 11 13 12 12 13 12 13 14 11 11 12 11 
Supplement (grower) 12 11 13 14 11 12 13 13 11 11 11 12 
Supplement (finisher) 16 16 14 15 16 16' 14 14 15 13 15 15 
Corn silage --- 83 119 213 --- 87 118 206 --- 73 105 197 
Total 474 513 521 566 501 537 521 580 483 486 520 560 

Carcass characteristics 

Marbling score 4.1 4.2 4.4 4.3 4.2 4.6 4.4 4.2 4.6 4.0 4.2 4.0 
Conformation score 9.2 9.1 9.4 9.6 9.3 9.2 9.5 9.3 9.7 9.6 9.5 9.4 
KHP % 2.5 2.5 2.7 2.7 2.6 2.7 2.6 2.9 2.7 2.6 2.6 2.6 
Rib eye area, sq in 10.6 10.4 9.9 10.5 10.1 10.4 10.1 10.1 9.8 10.6 10.0 9.9 
Fat depth, in .38 .35 .49 .40 .32 .38 .39 .30 .44 .32 .39 .42 
Quality grade 10.1 10.0 10.7 10.6 10.3 11.0 10.4 10.2 10.6 10.2 10.6 9.5 
Yield grade 2.8 2.8 3.3 2.9 2.8 2.9 3.0 2.8 3.2 2.7 3.0 3.2 



Table 7. Effects of Ration Fed During the Starter Period on Total Feedlot 
Performance and Carcass, Chqt,gcteristics. 

Item 
~n­

contentra.te 

No. steers 67 
In it i a 1 wt. , 1 b 
F ina 1 wt., 1 b 
Days fed 
Daily ga i n, 1 b 

Daily feed, lb dry mattera 

Corn grain 
Alfalfa hay 
Soybean meal 
Supplement (grower) 
Supplement (finisher) 
Corn silage 
Total 

94 
997 
428 

2.12 

7.95 

.26 

.26 

.32 
2.16 

10.95 

Feed/100 lb gain, lb dry matter 

Corn grain 375 
Alfalfa hay 
Soybean meal 12 
Supplement (grower) 12 
Supplement (finisher) 15 
Corn silage 104 
Total 518 

Carcass characteristics 

Marbling score 
Conformation score 
KHP % 
Rib eye area, sq. in. 
Fat depth, in 
Quality grade 
Yield grade 

4.26 
9.34 
2.62 

10.4 
.40 

i0.37 
2.94 

14 

15% 
hay 

71 
94 

1005 
421 

2.17 

8.24 
.27 
.28 
.26 
.33 

2.22 
11.60 

380 
12 
13 
12 
15 

103 
535 

4.34 
9.33 
2. 71 

10.2 
.35 

10.48 
2.88 

30% 
hay 

73 
97 

1021 
410 

2.26 

8.04 
.58 
.26 
.25 
.33 

2.08 
11.54 

356 
26 
11 
11 
14 
94 

512 

4.21 
9.56 
2.65 

10.0 
.39 

10.22 
3.03 

Significance 

P<.Ol 
P<.05 

P<.Ol 

N.S. 

N.S. 
N.S. 
N.S. 
N.S. 

P<.05 
N.S. 
N.S. 



Table 8. Effects of Ration Fed During the Growing Peri~d on Total Feedlot 
Performance and Carcass Characteristies. 

All­
concentrate 

No. steers 
In i t i a 1 wt • , l b 
Final wt., lb 
Days fed 
Daily gain, lb 

Daily feed, lb dry matter 

Corn grain 
Alfalfa hay 
Soybean meal 
Supplement (grower) 
Supplement (finisher) 
Corn silage 
Total 

100 
95 

1012 
416 

2.21 

8.99 
.28 
.26 
.25 
.34 
.89 

11.01 

Feed/100 lb gain, lb dry matter 

Corn grain 408 
Alfalfa hay 12 
Soybean meal 12 
Supplement (grower) 11 
Supplement (finisher) 15 
Corn silage 40 
Tot a 1 498 

Carcass characteristics 

Marbling score 
Conformation score 
KHP % 
Rib eye area, sq. in. 
Fat depth, in 
Quality grade 
Yield grade 

4.28 
9.36 
2.63 

10.3 
.36 

10.39 
2.87 

15 

Corn grain + 
corn silage 

111 
95 

1004 
423 

2.15 

7.16 
.29 
.27 
.27 
.32 

3.42 
11.73 

332 
13 
12 
13 
14 

160 
544 

4.26 
9.46 
2.69 

10.1 
.40 

10.33 
3.03 

Significance 

P<.05 
N.S. 

P<.01 

P<.01 

N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 

P<.05 



Table 9. Effects of Ration Fed During the Finish ng Period on Tota Feedlot 
Performance and Carcass Characterist cs. - . 

it\ l -
concentrate 

No. steers 
Initial v1t." lb 
Final ~~t., 1 b 

fed 
ly n, 1 b 

Daily feed, lb matter 

ement (arower) 
Supplement (fin sher) 
Conl silage 
Total 

I b gain, i b 

Supplement 
Supplement ( 
Corn silage 
Total 

Carcass characteristics 

Marbling score 
Conformat on score 
KPH, % 
Rib eye area, sq. in. 
Fat depth, in 

Hy gl"a,de 
Yield ,gra.de 

107 
96 

1013 
418 

2.20 

8.68 
.28 
.26 
.26 
o33 

L24 
11.05 

matter 

395 
13 
12 
12 
15 
57" 

504 

4.32 
9 .<14 
2o53 

10.1 
.40 

10,1~.5 

.03 

16 

Corn n + 
corn silage 

104 
94 

10G3 
421 
2.,1/' 

7.4.7 
.28 
.27 
.26 
.32 

3.08 
lL68 

345 
l3 
12 
12 
15 

l,B 
~)40 

-~·. 22 
9.38 
2.69 

10.3 
.36 

10.27 
2~87 

Significance 

tLS, 
N.S. 

P<.Ol 

~LS. 
N,S, 
[11. s' 
tLS. 
N.S .• 
N,S, 

P<.05 



Table 10. Compositions of Starter Rations Fed From 1 Week of Age to About 390 lb. 

Ingredient 

Rolled corn grain 
Soybean meal (47.5%) 
Ground alfalfa hay 
Dicalcium phosphate 
Ground limestone 
Trace mineralized salt 
Vitamin premix a 

Protein, % of dry matter 

13.1 15.1 17.2 

--------------------%--------------------
73.2 68.3 63.2 
4.0 9.0 14.2 

20.0 20.0 20.0 
1.8 1.7 1.6 

.5 .5 .5 

.5 .5 .5 
+ + + 

a150,000 IU vitamin A and 15,000 IU vitamin D/100 lb ration. 

Table 11. Influence of Dietary Protein Percentage During the Starter Period on 
Performance of Holstein Steer Calves During the Starter Period. 

Protein, % of dry matter 

Ingredient 13.1 15.1 17.2 

No. steers 37 36 35 
Initial weight, lb 90.2 91.7 96.4 
Days on feed 174 165 158 
Final weight, lb 380.8 388.7 393.4 
Avg. daily gain, lba 1.67 1.80 1.88 
Avg. daily feed, lb as fedb 6.84 6. 77 6.84 
Feed/100 lb gain, lb as fedab 411 .377 364 

aSignificant linear relationships between protein level and daily gain and 
feed/100 lb gain (P<.05). 

bDoes not include approximately 20 lb of dry milk replacer fed each calf. 
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Table 12. Influence of Dietary Protein Percentage During the Starter Period on 
Performance of Holstein Steer Calves During the Growing Period. 

Protein, % of dry matter 

Ingredient 13.1 15.1 17.2 

No. steers 37 36 35 
Initial weight, lb 381.4 388.3 394.6 
Days on feed 103 106 108 
Final weight, lb 686.3 685.1 684.0 
Avg. daily gain, 1 ba 2.96 2.80 2.68 
Avg. daily feed, 1 b as fed 

Corn grain 5.26 5.03 5.06 
Corn silage 23.26 22.30 22.52 
Supplement 1.06 1.00 1.00 
Total 29.58 28.33 28.58 

Feed/100 lb gain, 1 b as fed 
Corn grain 178 180 189 
Corn silage 793 804 846 
Supplement 36 36 37 
Total a 1007 1020 1072 

aSignificant linear relationships between protein level and daily gain and 
feed/100 lb gain CP<.05). 

Table 13. Influence of Dietary Protein Percentage During the Starter Period 
on Performance of Holstein Steer Calves During the Finishing Period. 

Protein, % of dry matter 

Ingredient 13.1 15.1 17.2 

No. steers 37 36 35 
Initial weight, lb 683.5 683.9 685.8 
Days on feed 116 119 119 
Final weight, lb 1016.4 1018.3 1010.7 
Avg. daily gain, 1 ba 2.87 2.81 2.73 
Avg. daily feed, 1 b as fed 

Corn grain 14.60 14.68 14.60 
Corn silage 14.59 14.66 14.58 
Supplement 1.00 1.00 1.00 
Total 30.19 30.34 30.18 

Feed/100 lb gain, lb as fed 
Corn grain 509 523 535 
Corn silage 510 524 535 
Supplement 35 36 37 
Total a 1054 1083 1107 

aSignificant linear relationships between protein level and daily gain and 
feed/100 lb gain (P<.05). 
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Table 14. Influence of Dietary Protein Percentage During the Starter Period on 
Performance of Holstein Steer Calves for the Total Feedlot Period. 

Ingredient 

No. steers 
Initial weight, lb 
Days on feed 
Final weight, lb 

. daily gain, lb 

. daily feed, lb as fed 
Calf mix 
Con1 grain 
Corn silage 
Supplement 
Total 

Feed/100 lb gain, lb as fed 
Calf mix 
Corn grain 
Corn silage 
Supplement 
Total 

Protein, 

13.1 

37 
90.2 

393 
1009.8 

2.34 

2.98 
5.74 

10.54 
.58 

19.84 

127 
245 
451 

25 
848 

% of dry matter 

15.1 17.2 

36 35 
91.7 96.4 

390 385 
1016.0 1008.9 

2.37 2.37 

2.82 2.76 
5. 91 6.00 

10.69 10.96 
.59 .59 

20.01 20.31 

119 116 
2Ll,8 252 
451 461 

25 26 
84-3 854 

Table 15. Influence of Protein Percentage During the Starter Period on Carcass 
Characteristics of Holstein Steer Calves. 

Protein, % of dry matter 

Ingredient 13.1 15.1 17.2 

No. of carcassesc 37 36 35 
Carcass weight, l b 595.6 600.7 596.2 
Marbling score 4.26a 4.23il 3.ssb 
Conformation score 10.14 10.20 10.20 
KHP, % 2.50 2.63 2.57 
Rib eye area, sq in 10.4-8 10.26 10.16 
Fat depth, in .17 .16 .18 
Quality grade 10.76a 10.84a g,gob 
Yield grade 2.22 2.41 2.48 

a,bvalues in the same row with different superscripts differ (P<.05). 

CFor marbling score and quality grade, there were data from 32 carcasses in 
the 13.1% treatment and 30 carcasses in the 15.5% treatment. 
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Table 16. Composit ens of Starter Rations Fed From 95 to About 390 lb. 
·-'----

S !3111 3 S B~1 
lL!lt(ed i ent ---~·----------___EJ~<J i -~-__ JllJ Urea ___ .. 2Q_Y!_~1__ Urea 

-------------------------%-------------------------
Rolled corn 68.1.', 71.5 73.9 76~25 

meal 9.0 5? 4-5 2 7 . ' 
Urea .45 .8 Ll5 
f.ldfalfa,, 20.0 20.0 20.0 20.0 
Dicalcium ~L.5 1~6 L6 L6 
Ground imestone 85 • 51 .5 .,E, 
Tl·ace mineralized ct1 ~5 .. 5 .5 ~-oJ 
Sulfur 15g 
\lita.mi n X 
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Table 18. Performance of Holstein Steers During Growing and Finishing Periods 
Following the Feeding of Various Nitrogen Sources. 

Item 

Time 
treatment 
initiated 

Soybean 
meal 

No. steers 

Start 

7 old 
83 old 
Total 

22 
22 
44 

ng weight for this period 
7 old 386.4 

83 days old 389.0 
Average 387.7 

t~arl<et weight 
7 days old 

83 days old 
Average 

Days fed this period 
7 days old 

83 days old 
Average 

Dai"ly gain, lb 
7 days old 

83 old 
Average 

Daily feed, lb DM 
7 days old 

Supplement 
Corn grain 
Con1 s i 1 age 
Total 

83 old 
Supplement 
Corn n 
corn silage 
Total 

Average 
Supplement 
Corn n 
Cor"n s i 1 age 
Total 

1019.2 
1016.4 
1017.8 

243.2 
238.0 
240.6 

2.57 
2.57 
2.57 

.88 
8.76 
6.78 

16.42 

.88 
9.00 
6.87 

16.75 

.88 
8.88 
6.83 

16.59 

lb gain, lb dry matter 
7 days old 

Supplement 34 
Corn grain 342 
Corn silage 264 
Total 640 

83 days old 
Supplement 34 
Corn grain 350 
Corn silage 266 
Total 650 

Average 
Supplement 34 
Corn grain 346 
Con1 s i 1 age 265 
Total 645 

Supplemental nitrogen source 

SBM 
1/3 Urea 

23 
23 
46 

390.5 
390o 1 
390.3 

1028.0 
1030.6 
1039.3 

241.8 
241.8 
241.8 

2.60 
2.59 
2.60 

.88 
8.81 
6.67 

16.36 

.88 
9.00 
6o88 

16.76 

.88 
8.90 
6.78 

16.56 

34 
3•H 
257 
632 

34 
348 
265 
547 

34 
344 
261 
639 
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2/3 Urea 

23 
24 
47 

387.9 
384.8 
386.4 

1014.0 
1025.8 
1019.9 

233.0 
243o5 
238.2 

2.60 
2.56 
2.58 

.88 
8.64 
6~72 

16.24 

.88 
8.28 
6.58 

15.74 

.88 
8.46 
6.65 

15.99 

34 
333 
259 
626 

34 
324 
257 
615 

34 
329 
258 
621 

Urea 

22 
20 
42 

386.3 
388.2 
387.2 

1013.0 
l02L4 
1017.2 

236.2 
238.3 
237.2 

2.64 
2.60 
2.62 

.88 
8. 72 
6.81 

16Al 

.88 
8.65 
6.73 

16.26 

.88 
8.69 
6. 77 

16.34 

33 
332 
258 
623 

34 
333 
259 
626 

34· 
333 
259 
625 

SE 



Table 19. Performance of Holstein Steers Dw'ing Entire Feeding Period From /.\bout 
94 l b to Marl<et. 

Supplemental itrogen source 
Time 

treatment 2/3 Sl3f"i SBtiJ 
Item initiated meal l/3 Urea 2/3 Urea Urea SE -----

fed 
old 397.8 399.8 389. ~;Olf. 8 
old 387.5 39LL5 398.0 394.6 

392.6 39 7. 2 393.6 399 '7 

Daily n, l b 
7 old 2.31 2.31 2 .. 31 2.27 

83 days old 2.35 2 0 3il· 2.30 2.31 
2.33 2.32 2.30 2.29 .069 

Daily feed, l b DM 
7 old 

ra.tion 2.36 2.43 2.40 2.46 
ement .54 .53 .53 .51 

Corn 11 5.35 5.32 5.17 5.10 
Corn silage ~ .. H 4.03 l!f, 02 3. 97 
Tot ad 12.39 12.31 12.12 12.04 

83 old 
ration 2.37 2.45 2.38 .38 
ement .54 .54 • 54. .53 

Corn n 5.53 5.51 5.06 5.23 
Corn silage iL 22 4.22 4·o 02 4.07 
Tota,l 12.68 12.72 12 .. 00 12.21 

ration 2.37 2.44 ? •)(l 
f-.G> ,.).J 2.42 

ement .54 .54 .53 5? • 6 

n 5,4~ 5.42 5.12 5.16 
Corn silage 4.18 4 .• 12 4.02 4.02 
Total a 12.53 12.52 12.06 12.12 .13 

lb n, lb DM 
old 
ration 194 196 195 191 

Supp ement 23 23 23 23 
Corn grain 232 232 224 225 
Corn s i1 age 179 175 174 175 
Tota.l 628 626 616 614 

83 old 
rat on 201 203 19 r5 192 
ement 23 23 23 23 

Con1 r! 236 236 220 227 
Corn silage 180 180 175 177 
Totci1 6fi.Q 64·2 614 519 

Cal ration 198 200 196 193 
Supplement 23 23 23 23 
Corn n 23L~ 234 222 226 
Corn i l age 180 177 175 pr:: I 0 

Total a 635 634 616 618 lOo 7 

alinear (P<.Ol} decline as urea increased. 
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Table 20, Carcass Characteristics of Holstein Steers Fed Various Amounts of Urea 
During the Starter Period. 

Supplemental nitrogen source 

Time 
treatment Soybean 2/3 SBM SBI"l 

Item initiated meal 1/3 Urea 2/3 Urea Urea SE 

Carcass wt, l b 

7 days old 597.9 601.3 586.0 593.5 
83 days old 591.6 601.0 594.1 593.6 
Average 

t·1arb 1 i ng Score 

7 days old 3.40 3.04 3.65 3.56 
83 days old 3.16 3.01 2.62 3.58 
Averagea 3.28 3.02 3.14 3.57 1.3 

KHP, % 

7 days old 2.00 2.45 2.05 1.81 
83 days old 2.19 2.32 L98 1.72 
Averagea 2.10 2.38 2.02 1. 76 1.0 

Rib eye area, sq in 

7 days old 10.4 11.3 10.7 10.5 
83 days o-1 d 10.6 10.9 10.9 10.7 
Average 10.5 11.1 10.8 10.6 1.6 

Fat depth, in 

7 days old .17 .17 .13 .19 
83 days old .19 .18 .16 .19 
Average .18 .18 .14 .19 .08 

Quality grade 

7 days old 9.7 10.0 9.6 10.3 
83 days old 9.7 9.9 9.6 9.4 
Average 9.7 10.0 9.6 9.8 L4 

Yield grade 

7 days old 2.28 2.07 2.03 2.22 
83 days old 2.27 2.23 2.06 2.17 
Average 2.28 2.15 2.04 2.20 .46 

alinear improvement (P<.Ol) with increasing urea; 
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Table 21. Compositions of Diets Fed During Starter Period From 94 to About 400 
1 b. 

Supplemental nitrogen source 

Ingredient Control Urea F-SBMb DDGC 

---------------------------%-------------------------
Rolled corn 86.1 84.4 73.4 73.4 61.3 77.5 
Ground alfalfa 10 10 10 10 10 10 
Urea 1.7 
SBMa 13 
F-SBMb 13 
Distillers dried grains 25 
Meat meal 11 
Dicalcium phophate 1.8 1.8 1.6 1.6 1.7 
Ground limestone .5 .5 .5 .5 .5 
Trace mineralized salt .5 .5 .5 .5 .5 .5 
Sulfur, g/100 lb 20 20 
Vitamin premix 1.0 1.0 1.0 1.0 1.0 1.0 

assM = soybean meal 
bF-SBM = formaldehyde-treated soybean meal 
CDDG = distillers dried grains 
dMM = meat meal 

Table 22. Analyses of Starter Diets. 

Supplemental nitrogen sourcea 

Item 

Dry matter, % 

Crude protein, % of DM 

Control 

88.3 

11.1 

Urea 

88.2 

14.8 

88.4 

15.2 

F-SBMb 

88.3 

15.8 

asee table 21 for definitions of nitrogen source abbreviations. 
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88.7 

14.9 

88.7 

15.1 



Table 23. Performance of Holstein Steers During the Starter Period. 

Supplemental nitrogen sourcea 

Item Control Urea SBM F-SBM DOG MM SE 

No. pens 4 4 4 4 4 4 
No. steers 22 21 22 20 23 22 
I nit i a 1 wt , 1 b 95 93 92 94 94 93 
Final wt, lb 375 388 387 390 385 386 
Days fed 199 171 151 158 171 160 
Daily gain, lbb 1.41 1. 74 1.96 1.88 1.71 1.88 .05 
Daily feed, lb OM 5.83 5.89 5. 77 5.93 5.48 5.44 .28 
Feed/100 1 b gain, 1 b OMC 391 322 281 301 305 275 14.08 

asee table 21 for definitions of nitrogen source abbreviations. 

bcontrol steers gained slower (P<.01) than all others. Steers fed DOG gained 
slower (P<.05) than those fed F-SBM, MM or SBM. 

ccontrol steers required more (P<.05) feed/100 lb gain than in other treatments, 
and steers fed urea required more (P<.05) feed/100 lb gain than steers fed meat 
meal. 

Table 24. Performance of Holstein Steers During Growing and Finishing Following 
the Feeding of Various Nitrogen Sources. 

S upp 1 ementa 1 nitrogen sourcea 

Item Control Urea SBM F-SBM DOG MM SE 

No. steers 22 21 22 20 23 22 
Initial wt, lb 375 388 387 390 385 386 
F ina 1 wt, 1 b 992 1023 1033 1009 1020 1010 
Days fed 237 234 243 241 223 229 
Daily gain, lb 2.61 2.72 2.67 2.57 2.85 2.70 .03 
Daily feed, lb OM 

Supplement .89 .89 .89 .89 .89 .89 
Corn grain 8.70 8.26 8.58 8.33 8.92 8.61 
Corn s i 1 age 6.77 6.69 6.52 6.55 6.92 6.63 
Total 16.36 15.84 15.99 15.77 16.73 16.13 .15 

Feed/100 lb gain, 1 b OM 
Supplement 35 33 33 35 31 33 
Corn grain 334 304 322 324 314 320 
Corn silage 259 247 245 255 243 247 
Total 628 584 600 614 588 600 6.8 

asee table 21 for definitions of nitrogen source abbreviations. 
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Table 25. Performance of Holstein Steers During Entire Feeding Period. 

Supplemental nitrogen sourcea 

Item Control Urea SBM F-SBM DOG MM SE 

No. steers 22 21 22 20 23 22 
In it i a l wt , l b 95 93 g2 94 94 93 
Final wt, l b 992 1023 1033 1009 1020 1010 
Days fed 436 404 394 399 394 389 
Daily gain, 1 bb 2.06 2.31 2.40 2.30 2.35 2.36 .03 
Daily feed, lb OM 

Calf ration 2.66 2.49 2.22 2.35 2.38 2.24 
Supplement .48 .52 .54 .55 .50 .52 
Corn grain 4.73 4.78 5.29 5.03 5.05 5.07 
Corn silage 3.68 3.87 4.02 3.96 3.92 3.91 
Total 11.55 11.66 12.07 11.89 11.85 11.74 .32 

Feed/100 lb gain, l b OM 
Calf ration 129 108 93 103 101 95 
Supplement 24 22 23 23 21 22 
Corn grain 230 208 222 219 215 215 
Corn silage 179 168 168 172 167 166 
Total 562 506 506 517 504 498 21.0 

asee table 21 for definitions of nitrogen source abbreviations. 
bcontrol steers gained slower (P<.01) than steers in other treatments. 

Table 26. Carcass Characteristics of Holstein Steers Fed Various Sources of 
Nitrogen During the Starter Period. 

Supplemental nitrogen sourcea 

Item Control Urea SBM F-SBM DOG MM SE 

No. carcasses 22 21 22 20 23 22 
Carcass wt, lb 588 588 588 588 588 588 
Marbling score 4.76 4.39 4.80 4.39 4.41 5.03 .08 
KHP,%C 2.62 3.60 3.56 3.44 3.50 3.53 .07 
Rib eye area, sq in 9.74 9.12 9.36 9.54 9.36 9.49 .08 
Fat depth, in .18 .15 .18 .15 .15 .17 .004 
Quality graded 11.4 10.4 11.3 10.4 10.4 11.6 .17 
Yield gradeb 2.62 2.89 2.95 2.75 2.72 2.87 .05 

asee table 21 for definitions of nitrogen source abbreviation. 
bFor KHP and yield grade, numbers of carcasses were 12, 12, 11, 12, 11 and 10 
respectively. 

ccontrol steers had lower (P<.01) KHP values than steers in other treatments. 
dsteers fed MM graded higher (P<.05) than those fed urea, F-SBM and DOG. 
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Table 27. Compositions of Growing-Finishing Rations With Various Percentages of 
Hay and of Supplement for Corn Silage Rations. 

Ingredient 

Ground shelled corn 

Soybean meal 

Dehydrated alfalfa meal 

Ground alfalfa hay 

Ground limestone 

Dicalcium phosphate 

Trace mineralized salt 

alncludes vitamin A premix 

Hay in ration, % 

8.7 24.4 49.3 
Corn Silage 
supplement 

~-----------------------%-----------------------

74.3 61.3 40.8 20.3 

15.0 12.5 8.3 4.1 gz.oa 

8.7 7.1 4.7 2.4 

17.3 44·.6 7L8 

.4 .3 .2 8.0 

.6 .5 .4 .4 

1.0 LO 1.0 1.0 

to supply 16,000 IU/lb of corn silage supplement. 
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Table 28. Feedlot Performance of Holstein Steers Fed Rations with Various Concentrate to Roughage Ratios. 

Treatment no. 1 2 3 4 5 6 7 8 9 10 11 12 

Ration (growing)a 8.9H 24.6H 50H 75.2H 75.2H 86.2S 86.2S 55.4S 55.4S 55.4S 55.4S 28.7S 
Ration (finishing) 8.9H 24.6H 50H 75 .2H 8.9H 86.2S 8.9H 8.9H 55.4S 28.7S 16.6S 28.7S 

No. steers 48 27 23 28 61 34 59 24 57 28 29 29 
No. pens 9 4 4 5 11 6 11 5 10 5 5 5 
I n i t i a 1 wt , 1 b 394 413 406 383 387 389 389 389 387 389 382 384 
Final wt, lb 1012 995 912 903 1036 963 1025 1035 1033 1039 1048 1045 
Days fed 248 237 238 260 244 276 250 248 234 218 217 217 
Average daily 

gain, 1 b 2.49 2.46 2.13 2.00 2.66 2.08 2.54 2.60 2.76 2.98 3.07 3.05 

Feed intake, lb dry matter/head daily 

Corn grain 11.20 10.50 6.36 3.20 8.21 --- 6.02 8.78 6.32 8.94 10.19 10.87 
Alfalfa-brome hay --- 2.83 6.93 11.36 6.21 
Dehydrated alfalfa 1.31 1.17 .74 .39 .97 --- .70 .65 
Soybean meal 2.26 2.21 1.30 .67 1.67 2.10 2.39 1. 79 1.06 1.08 1.09 1.09 
Corn silage --- --- --- --- --- 13.14 6.18 4.65 9.17 6.59 5.45 4.81 
Total 14.77 16.26 15.33 15.62 17.06 15.24 15.29 15.87 16.55 16.61 16.73 16.77 

N 
00 

Feed/100 lb gain, lb dry matter 

Corn grain 449 408 299 160 309 --- 237 338 229 300 332 356 
Alfalfa-brome hay --- 115 325 569 234 
Dehydrated alfalfa 53 48 35 20 37 --- 28 25 
Soybean meal 91 90 61 34 63 101 94 69 38 36 35 36 
Corn Silage --- --- --- --- --- 632 243 179 332 221 178 158 
Total 593 661 720 783 643 733 602 611 599 557 545 550 

aFigures are percentage hay (H) or corn silage (S) dry matter in total ration. 



N 
1.0 

Table 29. Carcass Characteristics of Holstein Steers Fed Rations with Various Concentrate to Roughage Ratios. 

Treatment no. 1 2 3 4 5 6 7 8 9 

Ration (growing)a 8.9H 24.6H 50H 75.2H 75.2H 86.2S 86.2S 55.4S 55.4S 
Ration (finishing) 8.9H 24.6H 50H 75 .2H 8.9H 86.2S 8.9H 8.9H 55.4S 

No. carcasses 48 27 23 28 61 34 59 24 57 
Carcass wt, lb 580.8 580.8 580.8 580.8 580.8 580.8 580.8 580.8 580.8 
Marbling score 4.55 4.29 3.79 3.87 4.50 3.93 4.16 4.28 4.20 
Conformation score 8.79 8.30 8.21 8.10 8.82 8.75 8. 79 9.21 9.38 
KHP % 2.26 2.44 2.33 2.12 2.26 2.20 2.17 2.38 2.22 
Rib eye area, sq in 10.3 10.1 10.4 10.4 10.0 10.2 10.1 10.0 10.3 
Fat depth, in .36 .35 .26 .28 .36 .29 .31 .33 .33 
Quality grade 11.10 10.58 9.37 9.61 11.0 9.79 10.32 10.56 10.40 
Yield grade 2.76 2.85 2.51 2.52 2.84 2.57 2.67 2.81 2.68 
Cutability, % 50.4 50.2 51.0 51.0 50.2 50.9 50.6 50.3 50.6 

aFigures are percentage hay (H) or corn silage (S) dry matter in total ration. 

Table 30. Compositions of Supplements Used in Corn Handling and Whole Soybean 
Trials. 

Ingredient 
Corn 

handling 

Supplement 
SOybean Ground whole 

mea 1 soybeans 

10 

55.4S 
28.75 

28 
580.8 

4.80 
9.87 
2.18 

10.3 
.38 

11.60 
2.78 

50.4 

-----------------------%---------------------
Ground shelled corn 
Urea (281) 
Soybean meal (49%) 
Ground whole soybean 
Ground limestone 
Dicalcium phosphate 
Elemental sulfur 
Trace mineralized salt 
Vitamin premixa 

52.0 
25.0 

11.0 
3.5 

.4 
7.5 

.6 

aTo provide 20,000 IU vitamin A/steer daily. 

33.3 16.5 

56.0 
-- 72.8 
6.4 6.4 

4.0 4.0 
.3 .3 

11 12 

55.4S 28.7S 
16.6S 28.7S 

29 29 
580.8 580.8 

4.61 4.87 
9. 79 9.75 
2.22 2.23 

10.5 10.4 
.34 .38 

11.22 11.71 
2.63 2. 77 

50.7 50.4 



Table 31. Performance of Steers Fed Corn Stored and Processed Three ~lethools ~ 

Corn in ration 

Corn dried Corn dried Hi moisture 
Item at harvest from s i l 0 con1 

illo. steers 21 20 .23 
Initial weight, lb 444 L!AO 446 
Final wei ·1 b 1045 1054 1017 

fed 224· 240 224 
Average daily gain, lb 2.69 2.59 2. 56 

daily feed, lb 
Corn silage 3.62 3.52 3~64. 
Corn n 1L68 1L57 10.94 
Supplement 0. 90 0. 90 0.90 
Total 16.20 15.99 15 ,Llc8 

lb 
Corn 136 140 143 
Corn 436 453 tBO 

r::;ment 34 36 36 
606 629 609 

Table 32. Carcass Data of Steers Fed Corn Stored and Processed by Three Methods. 

Corn in ration 

Corn dried Corn dlo i ed Hi moisture 
Item at harvest from silo corn 

No. carcasses 15 15 18 
weight 632 632 632 

score 4.86 4·. 52 4.62 
ion score 10.26 9.91 10.51 

t~atur i 2.00 L92 2.07 
KHP, % 2~71 2.63 2.65 
Rib eye a. rea sq in 10.6 10.5 10.7 
Fat depth, in 0.43 f' I;., u,. O.J'J> 0.52 
Carcass 11.72 11.04 11.24 
Yield 3.10 3.33 3.30 
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Table 33. Performance Data of Steers Fed Soybean Meal or Ground Soybeans as 
Supplemental Protein. 

Item Soybean meal Ground soybeans 

No. steers 23 24 
Initial weight, lb 360 360 
Final weight, lb 1028 1033 
Average days fed 232 236 
Average daily gain, lb 2.88 2.86 

Average daily feed, lb 
Corn silage 3.61 3.56 
Rolled shelled corn 10.57 9.97 
Supplement 2.25 2.25 
Total 16.43 15.78 

Feed/100 lb gain, lb 
Corn silage 125 124 
Rolled shelled corn 367 349 
Supplement 78 79 
Total 570 552 

Table 34. Carcass Data of Steers Fed Soybean Meal or Ground Soybeans as Sources 
of Supplemental Protein. 

Item 

No. steers 
Carcass weight, lb 
Marbling score 
Conformation score 
KHP, % 
Rib eye area, sq in 
Fat depth, in 
Carcass grade 
Yield grade 
Cutabi 1 ity, % 

Table 35. Performance 

Weight, 
1 b 

400 to 500 
500 to 600 
600 to 700 
700 to 800 
800 to 900 
900 to 1000 

1000 to 1100 
1100 to 1200 

of Holstein 

Daily gain, 
lb 

3.16 
3.14 
3.08 
2.99 
2.87 
2.72 
2.53 
2.31 

Soybean mea 1 

Steers 

31 

23 
605.6 

4.0 
9.9 
2.57 

10.3 
0.52 

10.00 
3.31 

49.1 

at Various Weights. 

Daily feed, 
lb as-fed 

14.2 
15.1 
16.5 
18.4 
20.5 
22.6 
24.6 
26.2 

Ground soybeans 

24 
605.6 

4.3 
10.1 
2.42 

10.3 
0.46 

10.67 
3.15 

49.5 

Feed/100 lb gain, 
lb as-fed 

448 
482 
537 
614 
713 
832 
973 

1136 



Table 36. Heritability Estimates.a 

Standard 95% confidence 
Trait Heritability error interval 

Gain .29 + .14 + .27 
Internal fat .50 + .16 + .31 
Eat depth .40 + .15 + .30 
Rib eye area .30 + .14 + .28 

aHeritability estimates for conformation score, marbling score and quality grade 
were not calculated because sire component values were negative. 

Table 37. Regression Values of Beef Traits on Sire PO Milk. 

Regression 
coefficient Standard Significance, 

Dependent variable (b) error P< 

Rate of gain -.002 +.013 .79 
Conformation score .009 +.014 .51 
Marbling score -.020 +.013 .13 
Internal fat -.008 +.007 .29 
Quality grade -.004 +.014 .77 
Fat depth .001 +.002 .53 
Rib eye area .001 +.013 .96 

Table 38. Regression Values of Beef Traits on Sire PO Fat 

Regression 
coefficient Standard Significance, 

Dependent variable (b) error P< 

Rate of gain -.439 +.384 .25 
Conformation score .310 +.435 .48 
Marbling score .180 +.409 .66 
Internal fat -.289 +.229 .21 
Quality grade .460 +.438 .29 
Fat depth .046 +.060 .44 
Rib eye area .032 +.425 .94 

32 



Table 39. Regression Values of Beef Traits on Dam Deviation Milk. 

variable 

Rate of gain 
Conformation score 
t~arblin score 
I fat 
Qua 1 ity ~rrade 
Fat depth 
Rib eye ar·ea 

Regression 
coefficient 

(b) 

.073 

.OOLJ, 

.003 
-.002 

.006 

.000 
~.001 

Standard 
en or 

+.004 
+.004 
+.004 
+.002 
+ 005 

001 
.004 

Table 40. Regression Values of Beef Traits on Dam Deviation Fat. 

Dependent variable 

Rate of gain 
Conformation score 
~·1arbl i score 

fo.t 
i grade 

Fat depth 
Rib eye area 

Regression 
coefficient 

(b) 

.139 

.064, 

.052 
-.005 

.109 

.Oll 
,003 

Standard 
error 

+ 093 
111 
102 

.058 
+.110 
+.015 

102 

Significance. 
P< 

.06 

.35 

.4.7 

.47 

.18 

.92 

.88 

Significance, 
P< 

.H 

.56 

.61 

.93 

.32 

.44 

.98 

Table 4L ion Values of Beef Traits on Dam Deviation Milk Protein. 

Dependent variable 

Rate of gain 
Conformation score 
;vlar·bling score 
Internal fat 
Qua.·l Hy 
Fat depth 
Rib eye area 

Regression 
coefficient 

(b) 

.238 

.045 

.037 
-.101 

.058 

.003 

.019 

33 

Standard Significance, 
error P< 

+, 126 .06 
14.1 .75 

.078 .79 
+ 078 .20 

.144 .69 
020 .89 

.158 .91 



Table 42. Effect of Chronic Bloat on Daily Gain. 

Item 

No. steers 
No. with bloat 
Average bloat score 
Average daily gain, lb 
r-value (bloat score and ADG) 
Regression coefficient 

asignificant values (P<.Ol) 
bSignificant values (P<.05) 

Ration hay percentage 

74.2 

28 
11 

.27 
2.37 
-.65a 
-.24a 

8.7 

27 
7 

.26 
2.55 
-.67a 
-.43a 

34 

74.2-8.7 

30 
7 

.05 
2.81 
-.46b 

-l.02b 

Milking Shorthorn 
steers 

24.4 

29 
24 

.74 
2.38 
-.44b 
-.30b 
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