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Cattlemen’s Day 1999

PERFORMANCE OF GROWING HEIFERS FED
PRAIRIE HAY AND SUPPLEMENTED WITH ALFALFA
AND(OR) COOKED MOLASSES BLOCK S OF
DIFFERENT PROTEIN CONCENTRATIONS

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

SUmmary

Crossbred heifers (683 |Ib; n = 175; 30
pens) were used to evauate dfafa and cooked
molasses block supplementation to prairie hay.
Trestments were arranged in a 2x3 factoria
with the factors being O or 5 lbs of dfdfa
upplementation, and supplementation with no
block or with low or high protein blocks (ana
lyzed to contain 14.4 and 27.5% crude protein,
respectively). Hefers had ad libitum accessto
prairie hay and sdt. The experiment was 89
days, with heifers fed blocks for 84 days. Dur-
ing days 5 to 19, hefers had ad libitum access
to blocks. Thereafter, access was restricted to
4 hours dally. No ggnificant interactions oc-
curred between dfafa and blocks for intake or
gan. Supplementation with dfdfa increased
total forage intake by 49% (18.4 vs. 12.3
Ib/day), and gains from —39 Ib/day to +.95
Ib/day. Intake of the blocks was lower when
dfafa was supplemented (.76 vs. .98 Ib/day).
Hefers fed the high-protein block gained more
weight (.46 Ib/day) than those fed the low-
protein block (.25 Ib/day) or no block (.12
Ib/day). Heifers fed the high-protein block ate
more forage (16.1 |b/day) than those fed the
low-protein block (14.81b/day), with heifersfed
no block (15.3 Ib/day) being intermediate.
Intake of block was greater for the high-protein
(.93 Ib/day) thanfor the low-protein block (.81
Ib/day). Differencesin forageintake accounted
for much of the differences in performance
among treatments.

(Key Words. Heifers, Forage, Supple-
mentation.)

135

I ntroduction

Performanceof cattlegrazing dormant range
usudly islimited by the supply of protein. This
IS a result of nutrients (primarily N) limiting
ruming fermentation of forage fiber, which in
turn reduces feed intake and further depresses
performance.

The use of cooked molasses blocks is a
common feeding strategy in the cattle industry.
Much of the response to these blocks can be
attributed to the protein they contain simulating
rumind fermentation. This project evauated
responses to cooked molasses blocks under
conditions that mimicked unsupplemented range
and range supplemented with dfafahay We
evauated cooked molasses blocks containing
two leves of protein to determine how much of
the response is attributable to the protein sup-
plied by the blocks.

Experimental Procedures

PerformanceTrial. Onehundred seventy-
five crossbred beef heifers averaging 683 |b
were used inarandomized block design experi-
ment whereforageintake and growth rate were
measured. A total of 30 pens was used, with
each pen containing 5 or 6 hefers. The 9x
treatments, which wererandomly alotted within
each of fivereplications, werearranged ina2 x
3 factorid with the factors being the basal
forage offered to the hefers and block
supplementation.  The forage fed was ether
1) prairie hay fed ad libitum or
2) prairie hay ad libitum plus 5 Ib (as fed)
dfdfa daly. These treatments represent a
poor-qudity and an intermediate-qudity forage
diet for cattle. The block



supplementation trestments were 1) a negative
control, 2) alow-protein (14.4% crude protein,

dry basis) cooked molasses block, and 3) a
high-protein (27.5% crude protein dry basis)

cooked molassesblock. Blocks(approximately
40 |b) were manufactured in 4 galon tubs and

were placed in the feedbunks, one per pen. All

heifers had ad libitum access to white sdt

blocks and water.

The entire experiment lasted 89 days, with
heifers being fed blocks for 84 days. Beginning
on day 6, heifers were provided ad libitum
access to the appropriate cooked molasses
block. After 14 days of block consumption, we
noticed that block intake was much grester than
that typicd of freeranging catle. Therefore, for
the remainder of the experiment, heifers were
alowed accessto the blocksfor only 4 hours of
each day.

Digestion Study. Digedtibilities for com-
plete diets were measured during days 80 to 83
by cleaning pens and subsequently collecting
total fecal output by scraping pens daily for 3
days. Digedtibilities were measured for three of
the five replicates; one obsarvation (dfdfaplus
the high-protein block) waslost because heifers

escaped from their pen.

Results and Discussion

The prairie hay contained 5.2% crude
protein and 73% NDF on a dry basis. The
dfdfa hay contained 18.6% crude protein and
60% NDF on adry basis.

Performance Trial. Effectsof treatments
on intake and performance are shown in Table
1. No sgnificant interactions occurred between
forage and block supplementation for any of the
intake or performance criteria. Supplementing
heiferswith 5 1b/day of dfafaincreased average
daly gain, gain efficiency, and forage and total
intakes. On average, forage intake was
increased 49% (6.1 b dry matter/day) when
dfdfawas supplemented to the heifers. Part of
thisincrease can be accounted for by the dfafa
itdf (4.4 |b dry matter/day). The remainder
(1.7 Ib dry matter/day) came from
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prarie hay. Gans were increased from an
average lossof .391b/day toagain of .95 |b/day
when dfdfawas supplemented. Gain efficien-
cies were increased accordingly.

Although the largest responses were to
dfdfa, responsesto block supplementation aso
were sgnificant. Hefers fed the high-protein
block gained weight fagter than those fed the
low-protein block; those fed the low-protein
block did not gain sgnificantly faster than those
recaiving no block. Efficiencies followed the
same pattern.

Hefersfed the high-protein blocksatemore
(P<.05) forage than those fed the low-protein
blocks, withthe control heifersbeing intermedi-
ate but not statisticaly different than either block
treatment. These trends follow the expected
pattern when low and high protein supplements
are fed to cattle consuming poor-qudity (low
protein) forages. Although the Satistics did not
indicatean dfafaby block interaction, effects of
block supplementation on forage intakes were
numericaly greater when hefers were not
supplemented with dfdfa Because protein
would be less limiting when dfafa was supple-
mented, less response to protein leve in the
molasses blocks would be expected.

Digestion Study. A ggnificant interaction
between afafa and block was observed for
DM digegtion. For heifersnot receiving dfdfa,
supplementation with either block increased
DM digedibility. However, when dfdfa was
supplemented, blocks numericaly decreased
DM digedibility. Supplementation with dfdfa
led to remarkable increasesin DM digestibility.
Digestible DM intake wereincreased markedly
by afdfa supplementation; both intake and
digestion increased.

Digedtibility for heifers fed the low-protein
block was nearly as high as that for heifers fed
the high-protein block. Thus, differences in
forage intake may account for much of the
performance difference between the two
blocks.



Tablel. Effect of Supplemental Alfalfa and Cooked M olasses Blocks on Total Feed
Intake and Performance of Heifers

No Alfdfa 5Ib/Day Alfdfa
No 14.4%  27.5% No 14.4% 27.5%

[tem Block Block Block Block Block Block SEM
Inweight, Ib 683 683 685 682 682 684 9.8
Out weight, Ib*2 632 649 665 754 761 786 9.2
ADG? Ibt? -.57 -.39 -.22 81 .89 1.14  .073
Gain:feed!2 -.047 -.030 -.016 044 .048 .058 .0052
Forage intake®, lb/d*3 12.10 11.52 1342 1841 1799 1883 .44
Block intake, Ib/d13 0 .90 1.05 0 12 .80 .038
Totd intake, [b/d"? 12.10 12.42 1447 1841 1871 19.63 .45

SADG = average daily gain.

bFor heifers fed afafa, roughly 4.4 Ib/day of forage dry matter intake would be dfafa, and the
remainder would be prairie hay.

“Caculated as block intake from days 6 through 89 divided by 89.

'Effect of dfdfa (P<.05).

2Effect of block, 27.5%>14.4%=none (P<.05).

3Effect of block, 27.5%>14.4% (P<.05).

Table2. Effect of Supplemental Alfalfa and Cooked Molasses Blocks on Total Diet
Digestion by Heifers

No Alfdfa 5/Day Alfdfa
No 14.4%  27.5% No 14.4% 27.5%
ltem Block Block Block Block Block Block SEM
DM?intake, Ib/day
Forage®! 13.01 13.81 14.61 2094 2128 2080 .95
Block® - 1.05 1.24 - .67 .79 .06
Total* 13.01 14.85 1585 2094 2194 2159 .95

DM? digestion, %2 38.1° 42.5° 43.5° 51.7° 50.5° 48.6° 91

DDM?intake, lb/d* 4.96 6.31 6.87 10.85 117.10 10.50 .50

DM =dry matter. DDM = Digestible dry métter.

°For heifers fed dfafa, roughly 4.4 Ib/day of forage dry matter intake would be dfafa, and the
remainder would be prairie hay.

'Effect of dfdfa(P<.05).

2Alfafa x block interaction (P<.05); means not bearing common superscript differ.
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