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Story in Brief

Seven kinds of processed milo — coarsely rolled, finely ground, very
finely ground, high moisture harvested (HMH)-ground, high moisture
harvested (HMH) rolled, reconstituted-ground and reconstituted-rolled
— were compared in a high concentrate ration for finishing cattle,

Calves fed HMH-rolled and reconstituted-rolled milo gained con-
siderably Faster than the other treatment groups. Differences in gain
among the other weatments were small, OF the dry processing methods,
very fine grinding resulted in the best feed efficiency, 6.7 percent better
than fine grinding; the finely groun:d milo in twrn was utilized 6.7 per-
cent more efficiently than the coarsely ground grain. Grinding of HMH
and reconstituted milo improved efliciency of utilization about the same
as very fine grinding of the dry product, 9.1 and 7.3 percent better than
fine grinding. The largest improvements in efficiency resulted when the
wel grains were rolled. The HMH-rolled and reconstituted-rolled grains
were utilized 188 and 169 percent more efficiently, respectively, than
finely ground milo,

Introduction

Several trials have shown very little difference between dry rolled
and finely ground milo, However, work at this station has indicated that
il milo is ground, it should be ground rather finely for most efficient
utilization (14 in, screen). A L4 in. hammermill screen has been the
smallest used in previous research,

Milo which is dry rolled is often rolled very coarsely, with maity
kernels passing through the roller unbroken. Whaole milo is not well
utilized! by cattle,

Previous research has shown that both reconstituted milo and high-
moisture-harvested milo are more efficiently utilized than dry milo. Re-
ports of a 10 percent or greater increase in feed efficiency due to high
MOISLUre Processing are not icomimon,

Results of another trial at this station indicate that at a moistere
level of 30 percent, reconstituted milo must be stored in the whole form
to henefit from the reconstituting process.
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The objective of this experiment was to compare three dry and four
high moisture types of processed milo — coarsely rolled, finely ground,
very finely ground, high moisture harvested-ground (HMH-ground),
high moisture harvested-rolled (HMH-rolled), reconstituted-ground and
reconstituted-rolled.

Methods and Procedures

Eighty-four Hereford and crosshred {Angus x Hereford) steers with
an average weight of 511 1b. and an average age of 9 months were used
in a feeding trial. The calves were divided into two blocks on the basis
of shrunk weight, condition score and breed, and then were randomly
assigned to the seven treatments within each block. Four pens of three
steers each were assigned to each treatment.

The calves were started on feed 6 days belore the trial began. The
initial ration consisted of 8 1b. of test ration and 4 lb. of cottonseed hulls
per head per day. The test ration was gradually increased until the steers
were receiving 13 Ib. of the test ration on the sixth day following initial
feeding, at which time the feeding trial startec.

The compaosition of the ration is shown in Table 1. All ingredients
other than milo were combined into a premix, which was mixed with
the processed milo in the ratio of 83.4 percent milo and 16.6 percent pre-
mix. Stilbestrol was not used in this trial. Proximate analyses of the proc-
essed milo grains and premix are shown in Table 2,

Processing Method

Coarsely rolled milo was produced by setting the rollers to allow
approximately 25 percent of the mile grains to be unbroken. Finely and
very finely ground milo were produced with a hammer mill, using 14 in.
and 1/16 in. screens, respectively. The HMH milo was combined when
it had matured to a moisture level of 50-31 percent, then stored in the

Table 1. Ration Composition.

Ingredient Amount Peroent
Mila 834
Alfalfa hay, chopped f.00
Uottonaen.-r:? hulls 4.0
Cottonseed meal 4.0
Urca (42%: nitrogen) 1.0
Zalt 1.0
Bonemeal B
100.0

Added per b, of ration

Vitamin A 1500 1.7,

Aureomycin 5 me,
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Table 2. Proximate Analyses,

Dyt Crucen Ethert  Crodes
Feed Matier Ash® Prodein Extract Filser MFE2
PPercent

Mile
Coarsely rolled 85.3 1.37 B.86 3.85 195 83.97
Finely ground 85.5 116 9.35 3.0 2.1 84.39
Very finely ground 85.5 .31 10.28 3.65 1.95 #82.81
HMH-ground 0.1 94 B.36 2.3 1.1 87.3
HMH-rolled 68.9 a1 8.06 1.8 85 88,38
Recon,-ground 74.3 1.27 B.77 3.4 1.45 85.11
Recon.-rolled 734 1.03 9.05 29 1.40 85.62

Premix 009 i0.82 367 605 257029 21.14

' Average of determinations of 24 samples,
2 Average of 2 determinations.
1M — (Sum of flgures reported for ash, crude protelnm, cther extract, and crude fiber),

whole form in a 14 x 27 fe. Harvestore structure. Reconstituted milo was
produced in a 14 x 27 ft. Harvestore structure by adding water to the
air-dry grain as it was aurgered into the structure, raising the moisture
level to approximately 26 percent. Both reconstituted and HMH milos
were cither ground (L4 in screen) or rolled (003 in. tolerance between
rollers) just prior to feeding.

All milo used in this trial was of the variety Northrup King 222 and
was produced in the same [ield on the Fort Keno Station. In order to
minimize variation in the milo due Lo location in the field, the milo was
strip combined so that all areas of the lield were represented in all treat-
ments. All rolling was done with a heavy duty Ross 18 x 24 in. roller mill.

Feeding

The coarsely rolled, finely ground, and very-finely ground grains
were processed, combined with the premix, and stored in one-ton quanti-
ties. The four "wet” grains (HMH-ground, HMH-rolled, reconstituted-
ground and reconstituted-rolled) were processed daily, wih the exception
that enough was processed on Friday to feed over the weekend.

The steers were fed once daily in sufficient quantities 1o assure avail-
ability of feed until the next feeding. Unconsumed feed was removed
and weighed back as necessary to assure that only fresh feed was available
at all times. The steers had access to openssided sheds and outside lots,
with water {(warmed in winter) available at all times.

Data Obtained

Feed samples were taken at regular intervals during each 28-day pe-
riod for proximate analysis and dry matter determination, Dry matter
percentages were used to adjust all rations to a 90 percent dry matter
basis. The grains were sieved and test weights were taken to determine
particle size and density, respectively, as shown in Table 3.
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Initial and final weights were taken after a 16-hr, shrink off feed
and water. Intermediate weights were taken at 2B-day intervals, alter a
16-hr. shrink with no water (feed was available) . The steers were slaugh-
tered on two different days after an average of 174 days on trial, Carcass
data was obtained after a 36-hr. cooler chill. Bladders were collected at
slaughter, and the amount of calculi in each bladder was determined.

Results and Discussion

HMH-rolled and reconstituted-rolled milo was 57.8 and 52.9 percent
bulkier, respectively, than finely ground milo (see Table 3). The very-
finely ground and the HMH-ground milos were very similar in particle
size; however, the flufty nature of the high moisture grain was very evi-
dent as shown by the test weight per bushel (density) of the two process-
ed grains (40.8 and 1.3 1b. per bushel, respectively, for very finely g‘rnund
milo and HMH-ground milo).

Performance information is summarized in Table 4. Statisticaliy, rate
of gain was not siginificantly affected by method of mile processing; how-

Table 3. Particle Size! and Density® of Processed Milo.

Screen Size, In. WiE

40 i Per

Proces 12064 BAd 1/12 118 /25  Mesh Mesh B

- % Retained on Screen o, Thru b,
Coarsely rolled L] 334 59.8 LE:) b2 A7 AR 3328
Finely ground L] 14 .90 964 1B.1 32.6 8.6 447
Very finely ground 0 A2 A2 39 417 286 666 40.8
HMH-groun 0 111 1.9 59 9.0 18.3 64.3 31.3
HMH-rolled 6.2 266 19.8 7.8 3.3 9.0 272 1B
Recon.-ground 0 .19 1.0 11.6 14.7 22.8 49.7  37.6
Recon,-rolled 16 27.2 24.3 10.9 38 1.2 220 30.1

1 Parvicle size; Four 100 gm. samples of each grain were sicved,
= Test weights reported are an average of lour determinations, and are on o 90% dry matter hais,

Table 4. Feedlot Performance (174 days).

Coarsely

Finely Very Finely HMH HMH Recon,  Recon,
Roolled Ground  Ground  Ground Ralled Granned Rolled
Mo. steers 12 12 11 11 12 12 i1
Initial wt., 1b. 513 514 518 495 513 S0 516
Final wt., Ib. a0z 930 a0a8 386 972 908 981
Daily gain, Ib. 2.23 2.34 2.18 2.18 2.58 2.62
% change' —4.7 —6.8 —6.8 10.3 12.0
Daily feed, 1b*? 16.9¢ 16 @ 1478 15 4e 15,20 150k 1574
Feed/lb. gain, Ib.? 7,60 7.1 G640 G470e 5784 600 5.9%e.
% change' —5.7 6.7 9.1 18.8 16.9

1 Compared o finely grouwmnd mila.

®Any 2 averages wilhout a common letter differ significantly (' - 05,
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ever, it is interesting to note that the calves [ed HMH-rolled and recon-
stituted-rolled milo gained faster than those fed dry milo or the ground
“wet” milos.

The feed intake of the calves fed very finely ground milo, HMH-
ground milo, HMH-rolled milo, reconstituted-ground milo and reconsti-
tuted-rolled milo was significantly lower than that of calves fed coarsely
rolled milo and finely ground milo. This is simply a reflection of im-
proved feed utilization; note that the feed efficiency figures for these
treatments followed the same pattern, and these differences were also
significant.

Rolling of HMH milo and reconstituted milo markedly improved
feed efficiency over the other processing methods in this trial. Apparent-
ly the rolling process imparts a beneficial effect to "wet” grains, similar
to that which has been observed with both dry and streamed milo.

The results of this trial indicate that if milo is dry rolled, no
grain should pass through the roller unbroken, It was also apparent that
very finely ground milo was utilized more efficiently (6.7 percent) than
was the finely ground milo, and a marked decrease in feed intake and
gain due to a very floury texture did not occur.

Carcass merit and dressing percentage were not signiflicantly affected
by processing method, as shown in Table 5. Quantities of calculi in the
bladder were very small and unrelated to the processing method.

Table 5. Slaughter and Carcass Information,

Method of Processing Milo

Coarsely Finely  Very Finely HMH HMH Recon. Recomn,
Rolled  Groomd Grownd  Ground  Rolled Ground Rilled

Diressing %" 5.6 B0.6 59.4 6l.4 60,2 59.2 60,0
Carcass grade® 9.7 9.7 4.0 4.5 9.8 9.3 9.9
Ribeye area, sq. in? 10.8 n.7 110 10.6 11.5 10.5 11.0
Fat thickness, in.' {1.66 0.75 0.68 0.65 0.71 068 0.76
Marbling score® 1.9 12.9 11.7 124 13.3 12 14.3
Cutability, 7* 49.5 48.7 49.6 49.5 49,5 49.3 49.9

1 Calewlnted on basis of Fr. Reno live shrunk welght and chilled carcass weight,

11,504, carcass grade converted to following numerical designations: av. choice-11, low choice-140,
high good -9, av. geod-8, low -1,

3 Defermined from tracing at the 12th rib,

+pverage of three mensurements determined on teacing at the 12h vib,

8 Marbling scores. 1 to 90, )]==slight, 12==slight plus, 18=small minus 14=small, 15=small plus.

@ Percent of boneless trimmed retail cols on cavenss bagla==51.94 — 578 (fat thickness) — 462 (%
kidlney fa) + 740 {ribeve area) = 0003 (chilled carcass wit.).

52 Oklahoma Agricultural Experiment Station





