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EFFECTS OF GRAIN TYPE ON GROWTH
AND PERFORMANCE OF STEERS
LIMIT-FED GRAIN-BASED DIETS!

R. D. Hunter, E. C. Titgemeyer,
J. S. Drouillard, and T. Nutsch

Summary

Fve hundred fifty two steerswereused ina
growth experiment designed to evauate the use
of grain sorghum in a limit-feeding program.
Dry-rolled corn, dry-rolled gran sorghum,
steam-flaked grain sorghum, or combinations of
grans totaded 70% (dry metter basis) of the
diet. Dally intakes were redtricted to 2% of
body weight (dry matter basis). Cattlewerefed
their assigned diet for 95 daysfollowed by a5-
day period on acommon diet to compensatefor
differences in gut fill. Steam-flaked grain sor-
ghum and dry-rolled corn yielded smilar gain
efficiencies and average daily gains. Dry-rolled
grain sorghum, however, had 71% the vaue of
dry-rolled corn and 72% the vaue of steam-
flaked grain sorghum. These vaues became
80% and 83% when the 5 days on a common
diet wereconsdered. No Sgnificant associative
effects were observed for the combinations of
grans. The dataclearly indicate that grainsthat
are dowly fermented (i.e. dry-rolled grain sor-
ghum) areless desrable in a limit-feeding pro-
gram. Differences among grains observed in
full-fed, finishing diets will likely be as greet or
greater with high-grain, limit-fed diets. Conse-
quently, extendve processing of grain sorghum
would be as beneficid in a limit-fed ration for
growing cettle asit is percaved to be in afull-
fed, finishing diet.

(Key Words: Grain Sorghum, Limit Feeding,
Grain Processing.)

I ntroduction

Feeding growing cattle high grain diets at
restricted intakes is becoming increasngly
popular anong commercid cattlefeeders. This
method offerssevera advantages. Firdt, feeding
diets at restricted dry matter intakes increases
the digedtibility of the feed. Second, concen-
trates are generaly less expensive per unit of
energy than roughages. Third, animasfed grain-
based diets produce less manure.

The vdue of gran sorghum as an energy
source in full-fed, finishing diets has been well
defined in numerous feeding tridsin the past 30
years. Itisgeneraly accepted that Seam flaking
improves the vaue of grain sorghum more than
any other grain type for finishing diets. How-
ever, the feeding vdue of grain sorghum in limit-
fed growing diets has not been wel defined.
Under conditions of limit feeding, the rate of
passage of digesta from the rumen may be
dower, thusdlowing for moretimefor microbid
digegtion of the feed. Grain sorghum has a
darch-protein matrix that rendersit moreress-
tant to breakdown by the microbes than grains
like wheat, barley, or corn. Slower passage
rates presumably would be better suited to
dowly fermented grains like grain sorghum. In
addition, combinations of grains with different
fermentation rates may be more beneficid than
gnglegrains. Because cattle on limit-fed diets
consume their feed quickly, they may be predis-
posed to digestive disturbances. Thus, feeding
diets contaning combinations of rapidly
fermented steam-flaked

'Financia support from the Kansas Grain Sorghum Commission is grestly appreciated.
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grans and dowly fermented dry-rolled grains
may offer advantages.

Experimental Procedures

Fve hundred fifty two seerswereused ina
growth study to compare performance when
they were fed diets containing steam-flaked
and(or) dry-rolled grain sorghumrelaiveto dry-
rolled corn. The steers average initial weight
was640b. Steerswereallotted to 24 pens(23
head per pen) on the basis of weight, breed
type, and previous diet in order to create pens
that were as uniform as possble. The Seers
were assigned to one of six diets (Table 1).

Dietswere fed at 2% of body weight on a
dry matter basis. Feed intakes were caculated
a the beginning of the study and adjusted once
each week assuming that cattle would gain 2
Ib/day. The experimenta diets were fed for 95
days. A common diet wasfed for 5 daysat the
end of the sudy in an attempt to equdize gut fill.

The grain sorghum was steam processed at
the Kansas State University Beef Cattle Re-
search Center mill usng 18 in. x 24 in. rolls
corrugated with 16 corrugationsinch and witha
96 cubic foot steam chest. The grain sorghum
was conditioned for 90 minutes and flaked to a
density of 23 Ib/bu.

Results and Discussion

No dggnificant asociative effects were
observed for the grain combinations, indicating
that the grain mixes performed amilarly to the
average of the two grains fed individudly.
Consequently, only differences among the three
grain types are discussed.

Feed intakes for cattle fed the steam-flaked
grain sorghum were about 2% higher than for
the other grains because of dight variaions in
dry matter from the predicted levels. Thiswas
true both at the end of the trestments and after
feeding the common diet.
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Daly gains of cattlefed dry-rolled corn and
seam-flaked gran sorghum were smilar.
However, steers fed dry-rolled grain sorghum
grew dower than steersfed dry-rolled corn or
steam-flaked grain sorghum.  Steers on dry-
rolled grain sorghum gained only 72% asfast as
catle fed dry-rolled corn and 71% as fast as
catle fed seam-flaked grain sorghum. The
trend remained after the 5-day gut fill equdiza:
tion period, with dry-rolled gran sorghum
leeding to gains of 80% of thosefrom dry-rolled
cornand 83% of those from steam-flaked grain
sorghum.  Smilarly, efficdency of gan was
poorest for cattle fed the dry-rolled grain sor-
ghum.

Differences between dry-rolled sorghum
and other grains were much larger than ex-
pected, based on data from finishing trids.
Possbly the rate of passage is not dowed in
limit feeding and, in fact, may be incressed
because limit-fed animas consume their daly
alotments of feed in afew hours. This could
explain the wider margin between the grainsin
this study.

Feeding management becomesvery critica
withsteam-flaked grain sorghum diets. Conss-
tent feeding is dso more criticd with limit-fed
rations. Whenthese two are combined, severe
problems can occur if feeding time or ration
changes. We experienced more pen degths
with the diets containing steam-flaked grain
sorghum, athough most wereexplained by poor
weather and pen conditions inducing pneumo-
nia. Atleast one animd fed seam-flaked grain
sorghum died from a digestive problem.
Whether diet impacted the occurrence of pneu-
moniais unknown.

We also expected to see benefits from
combining dowly fermented dry-rolled grain
with processed grain. However, no associative
effects were observed, which indicates that
some of our ideas of rumina conditions with
limit-fed high grain diets may be incorrect. If
passage rate is actudly faster for limit-fed than
for full-fed cattle, we may not see benefitsfrom
grain combinations.



Tablel1l. Experimental Diets (% of Dry Matter)

Grain type

Y"DRM Y:SFM  Y2SFM
Ingredient DRC DRM SFM ¥DRC ¥DRC ¥DRM
Alfdfa 150 150 150 15.0 15.0 15.0
Dry-rolled corn (DRC) 70.2 — — 35.1 35.1 —
Dry-rolled grain sorghum (DRM) — 70.2 35.1 — 35.1
Steam-flaked grain sorghum (SFM) — — 70.2 — 35.1 35.1
Soybean medl 8.0 8.0 8.0 8.0 8.0 8.0
Molasses 4.0 4.0 4.0 4.0 4.0 4.0
Urea 0.9 0.9 0.9 0.9 0.9 09
Ammonium sulfate 0.2 0.2 0.2 0.2 0.2 0.2
Limestone 09 0.9 0.9 0.9 0.9 09
Cacium phosphate 0.2 0.2 0.2 0.2 0.2 0.2
Vitamingminerds® 0.6 0.6 0.6 0.6 0.6 0.6

2Formulated to add to the diet (dry basis): 1200 1U/Ibvitamin A, 101U vitamin E, 0.35% sdt, 0.05
ppm Co, 10 ppm Cu, 0.6 ppm I, 0.2 ppm Fe, 60 ppm Mn, 0.25 ppm Se, 60 ppm Zn, 30 g/ton
monensn, and 10 g/ton tylosin.

Table 2. Effect of Grain Type on Performance of SteersLimit-Fed Grain-Based Diets

Gran Type
YDRM  Y:SFM  Y2SFM

Item DRC DRM SFM YDRC Y¥DRC Y:DRM SEM
Daily gain, Ib/day

0-95 days 213> 153 217 1.78 223 199 0.091

0-100 days 236" 1.89* 228 2.01 241 218 0.097
Feed intake, Ib/day

0-95 days 14.27* 14.30° 14.60° 14.16 14.27 1442 0.09

0-100 days 14.43* 14.43* 14.78° 14.31 1442 1456 0.091
Feed:gan’

0-95 days 6.71° 935* 6.71° 7.94 6.37 7.25

0-100 days 6.10° 7.63* 649 7.14 599 6.67

DRC=dry-rolled corn, DRM=dry-rolled grain sorghum, SFM=gsteam-flaked grain sorghum. All
performance characteristics were caculated with dead animas removed from the anadlyss. Caitle
were fed treatments for 95 days and then switched to acommon diet for 5 days to equalize gut fill.
abgngle grain types with different superscripts differ (P<.05). For the characterigtics in this table,
none of the grain combinations differed sgnificantly from the average of the two grainsfed singly.
‘Satidicaly andyzed as gain:feed, but the inverse is reported here.
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