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Summary

Presently Midland is the variety of bermudagrass best suited for
most sections of Oklahoma. Bermudagrass has a much higher carrying
capacity and a greater ability to respond to fertilization than native
grasses but appears to be less palatable. Although individual animal per-
formance is often 10 to 15 percent less for cattle grazing bermudagrass
compared to native grass, the per acre weight gains may be four to five
times greater on bermudagrass, Fertilization is absolutely necessary for
satisfactory performance on bermudagrass. Although irrigation can in-
crease forage and beel production significantly it is not necessary in
most sections of the state [or satisfactory production. Management of
bermudagrass is the key to its successful use. If good native grass is
available it appears that an integrated pasture system in which bermuda-
grass is used in conjunction with native grass is advisable,
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The Value of Cottonseed Meul, Fish Meal and
Urea in Milo Rations for Fattening Calves*

Raobert Totusek, Robert E. Renbarger, George A, B, Hall and
Allen D, Tillman**

Many cattle feeders are located in a “one grain area”, due to avail-
ability and price of grains. This is true in much of Oklahoma and the
Southwest, and the “"one grain” in this area is milo. One of the serious
weaknesses ol milo is its poor [eed elliciency, which is often 1020} percent
poorer than that of corn and barley, Attempts to improve the utiliza-
tion of milo through supplementation are continuing at this station,
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Since the protein in milo is less readily soluble than the protein
in corn, a readily soluble source of supplemental nitrogen (protein)
might enhance the utilization of milo. Urea is a readily soluble source of
nitrogen. It has been known for many years that fatlening cattle utilize
urea rather efficiently as a substitute for protein, and recent research
at the lowa and Indiana stations has demonstrated that almost all of
the supplemental nitrogen in a corn ration can be in the form of urea.
However, a previous trial at this station indicated that 100 pereent re-
placement nrmttﬂnsﬂed meal with urea resulted in lowered feed intake,
rate of gain, and feed utilization®. The trial reported herein was con-
ducted to determine the most optimum level of substituting urea for
natural protein at levels lower than 100 percent.

Another objective of this trial was to compare fish meal with cotton-
seecl meal as a source of sup%}[ememal protein in milo rations. In a pre-
viously regorr.erl pilot trial fish meal promoted greater daily gain and
better feed elticiency than cottonseed meal. The protein of fish meal is
of relatively low solubility. It is possible that a combination of fish
meal and urea, with low and high nitrogen solubilities, might improve
the utilization of milo, Furthermore, in the previously mentioned re-
search a complex vitamin-trace mineral supplement improved perform-
ance of cattle receiving urea as the only source of supplemental nitrogen.
Since fish meal is a richer source of certain vitamins and trace minerals

than is cottonseed meal, fish meal might enhance the utilization of a
high urea ration.

Procedure

Sixty-lour Hereford steer calves with an average weight of approxi-
mately 525 Ibs, and an average age of 8 months were obtained from the
Experiment Station herds. They were divided into eight uniform lots
primarily on the basis of sire and weight. The feeding period was 161
days long, from November 5, 1964 to April 15, 1965. Initial and final
weights were based on an average of two weights taken after the calves
were without feed and water for 16 hours. After the conclusion of the
leeding trial the calves were shipped to Arkansas City, Kansas, for
slaughter. Carcass data were obtained after a 48-hour chill.

The ingredient makeup of the rations is given in Table 1. Milo
was finely ground through a hammer mill with a 3/16 inch screen.
Rations 1-4 contained cottonseed meal, Rations 5-8 fish meal. Rations
I and & contained no urea, In the remaining rations, the following per-
centages of natural protein supplement were replaced with urea:
Rations 2 and 6, 25 percent; Rations 3 and 7, 50 percent; and Rations
4 and 8, 75 percent. The urea was added at a level o provide 25 percent
more nitrogen than the amount in the natural protein which it replaced
to compensate for its expected lower utilization. Milo was increased in
each case as the level of natural protein was decreased. Levels of bone-
meal and monosodium phosphate were varied in an attempt 1o equate

1 See Okin. Agr, Exp. 5ta. Mis. Pub, MP.76, PG0.
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Table 1. Ingredient Makeup of Rations

Lawt ol ration 1 1 '] 1 L 5 [ T &
Matural pratein

SCAUFCE Cottonseed _mieal _Fish meal ez
Level of urea, i [} 25 El] 5 [ 25 5l 75
Milo ([inely

grounnd } (3.6 65.5 67.4 69.3 67.7 68.6 69.5 0.4
Cottonseed meal* 10.0 7.5 3.0 2.5 ik dovhe el LED
Fish meal® R R N I 6.4 4.8 3.2 1.6
Urea® 0 0.5 1.0 1.5 0 0.5 1.0 1.5
Alfalfa hay

[ground) 10.0 10.0 10.0 10.0 10.0 10.0 10,0 10.0
Cottonseed hulls® 10,0 10.0 10.0 10,0 1000 10.0 10.0 1000
Maolasses,

blackstrap 5.0 5.0 5.0 3.0 50 5.0 5.0 5.0
Salt 5 5 B 3 " i, ] ]
Bonemeal 5 5 20 ] e 2 B A4
Monosodium

phoaphate s i A 2 3 P 5| 2
Ammonium

chloride A 4 A4 K 4 A 4 4
Total 100,00 100,43 (LL1XI] [ong 1000 100.0 100,0 1000
Vitamin A® -+ — + + % + + AT
Aureomycin® e 4 - - 4 -+ + +

1 Imdicates the percent of sopplemental protein replaced with wrea. The urea was addedl 8t a2
level to provide 25 pereent more oitrogen than the amsunt in (he natural protein which it replaced.
241 percent prodein, “Cold proces'.

264 percent protein, herring meal foom Nova Sootia.

+ Feed grade urea containing 42 percent nitrogen.

S Cottonseed hulls Fed indtially ot a level of 3 percent, then reduced w0 20 percent and 1 peroent
over @ four week period. Mile wis increascl as cottonseed holls were decreased.

S Inclhcled at o level of 10K LU fb. of ration.,

TInchuded at a level nf 8.5 mg/lh, of ration.

calcium and phosphorus levels among rations. Ammonium chloride was
included in all rations o miminize the occurrance of urinary caleuli,
andd vitamin A and aurcomycin were added to all rations. No hormones
were used.

Proximate, calcium and phosphorus analyses of milo and the eight
rations as fed are 1)1*esenteﬂ in Table 2. The basal cottonseed meal and
fish meal rations (Rations 1 and 5) were formulated to contain 12 per-
cent protein, on the assumption that the milo contained 8.5 percent pro-
tein, The feed analyses, available near the completion of the trial, showed
that the milo contained an average of 10.4 percent protein. Consequent-
ly, all rations were higher in protein than anticipated.

All rations were self-fed throughout the leeding period. Each lot of
calves had access to ample area in an open shed and an outside lot, and
water (warmed in winter) was available at all times,

Results and Discussion

Feedlot performance, for each of the eight lots, is shown in Table 3.
The substitution of urea for 25 or 50 percent of the cottonseed meal
resulted in the highest leed intake and lastest gains among the lots
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Table 2. Chemical Composition of Feeds (Percent)
Diry Crude Ether Crude N -Frma

Feed matter Ash protein  extract Filaer exiract Ca. r.
Milo 91,56 1.7 10.4 3.5 2.6 734 0.37 0.31
Ration no. 1 92.07 4.2 15.0 33 9.7 599 0.39 (.44
Ration no, 2 91.64 4.3 15.2 3.3 949 58.9 0.4% 0.40
Ration no. 3 9128 4.5 155 3.3 13.1 54.9 0.35 0.46
Ration no. 4 91.81 4.2 16.0 3.0 10.9 57.2 0.48 0.4
Ration na. 3 92.10 4.0 15.0 33 10,6 38,2 0.41 (.58
Ration no. & 91,66 4.3 15.4 3.4 13.0 55.5 .46 0,39
Ration no, 7 92.19 4.5 15.8 3.9 14,8 57.2 046 .42
Ration no. B G098 4.1 16.4 4.5 9.2 568 .45 0.4)

Table 3. Feedlot Performance, by Lot (161 days, 8 steers per lot)

Lat and rmation no. 1 2 3 4 5 i 7 8
Martural protein souvce Cottomseed meal Fish meal
Level of weea, % Ik 25 &l N Bl T

Av. initial wt., Ib. 522 6 325 522 525 226 326 522
Av, final wt., b, BO4 430 933 ang 923 009 922 844
Av. daily gain, 1b. 2.52 2532 253 218 248  2.39 247 .25
Av. daily feed, lb, 19.5 20.6 21.2 18.7 2.5 19.5 19.8 17.5
Feed/cwt, gain, Ib. 8372 818 B30 820 528 807 801 775

receiving cottonseed meal, while replacement of 75 percent of the cotton-
seed meal resulted in a small decrease in feed intake and a rate of gain
comparable to the all cottonseed meal group (Ration 1). Differences in
feed efficiency were small. The pattern among the fish meal lots was less
clear, although substitution of urea for 75 percent of the fish meal re-
sulted in a daily gain which was the poorest of the fish meal lots, and
considerably lower than the all fish meal group (Ration 5). There was
a tendency for feed intake to decrease and feed efficiency to improve as
the level of urea substitution for fish meal increased.

Slaughter and carcass data for each of the eight lots are given in
Table 4. Differences in all carcass traits which were measured were
very small, although the calves fed the 75 percent levels of urea (Lots
4 and 8) tended to produce carcasses which had less fat cover and graded
lower than calves fed lower levels of urca.

Feedlot performance and carcass data are summarized by treatment
in Table 5. Cottonseed meal and fish meal (Comparison 1 in Table &)
produced almost identical results. Cattle which were fed fish meal were
slightly more elficient, but all other comparisons were very similar if
not identical. Comparison 2 in Table 5 combines cottonseed meal and
fish meal lots according to level of wrea replacement. The results indi-
cate that rations containing urea at levels of 25 and 50 percent replace-
ment were comparable o the natural protein rations. Rate of gain and
feed efficiency were actually better at the 50 percent urea level than at
the 0 and 25 percent levels, but differences were very small. The 75
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Table 4. Slaughter and Carcass Information, by lot (8 steers per lot)

Lew amd ration ne., 1 2 4 4 |3 [ il B
Natural protein source Cottonseed meal Fish me=al o
Lavel of urea, % 1] 25 T Th K] 5 50 15
Diressing %% 610 610 606 6DB 6D GlE 616 6O
Carcass grade® B 103 9.9 a8 100 100 9.6 8.9
Ribeye area, sq. in® 104 108 108 108 107 108 103 108
Fat cover, int* F2 it Kt .63 .6 it 70 Bilid
Cutability, %o
Clarcass basis® 9.1 496 50.0 504 500 500 449.1 0.8
Live basis” 300 303 3035 306 3035 308 302 306
Found vicld, %
Carcass hasis’ 218 214 218 224 218 219 24 220
Live basis® 13.3 13.1 13.2 13.7 13.3 135 13.1 13.2
1 Calculated oo basis of shrunk Fr, Reno live weight and chilled carcass weight.,
SUSDA  carcass grade converted 19 following nwmerical designationa: ligh prime — 15, average
prime — 4, low prime — 1% high choice — 12, average choice — 11, Inw choice = 14, high

d — 9, average goml — 8, low good — 7.

# Determined by measurement ef tracings of ribeye,

4 Average of three measurements detevmined on tracings of the ribeve

S Cabculated ax follows: percent of carcass as boneless trimmed  retail ool fram the four major
wholesale cuts = 61,84 (fac thickness) — AG2 (percent kidney fat) < 740 {ribeye area) — K08
fearcass weight).

= pimmeed retall cot yield as determined in footnote 5 multiplied by dressing percent,

Trrimmed rouml expresed as percent of chilled carcas weige,

# Percent round as determined in fevnote 7 moltiplied by dresing percent.

Table 5. Feedlot Performance and Carcass Information, by Treatment

Comparism | Comparison 2
Lot amd ratien oo, 1-2-5-4 f-ti- 7B 1-5 2-6 -7 8
Level of urea, ﬁ__ B

‘Ureatments comparcd  Cottonsecd meal Fish meal i 28 LI
MNa. sieers 32 32 16 16 16 16
Av. daily gain, b, 2.42 2.40 240 2.45 2.51 2.27
Av. daily feed, lb, 19.9 19 3 19.9 19.9 20.5 18.1
Feed/ewt, gain, Ib, 843 ETHE] B30 B32 816 08
Diressing 56" G0.9 1.0 68 613 G6l.1 605
(Clarcass grade' 9.7 9.7 9.8 0.2 98 0.8
Ribeye area, sq. int 1007 10,7 10,6 10.8 10.5 10.8
Fat covert 67 66 69 Rt &7 .60
Cutability,® %o

Clarcass basis 449.8 5.0 49.6 449.8 44,6 30.6

Live basis 30.3 30.5 30.1 30.5 50,3 30.6
Bound yield, 50"

Ciarcass basis 21.9 21.7 21.8 2L1.7 21.6 22.2

L.wve basia 13.3 13.3 133 13.3 13.2 13.4

1 Spp Footnoes in Table 4.

percent level of urea resulted in a lower rate of gain, decreased feed in-
take, less fat cover, lower carcass grade, but better feed efliciency than
lower levels of urea.

Some cost and return estimates, based on certain assumed current
prices, are presented in Table 6 (by lot) and Table 7 (by treatment). Al-
though these estimates will obviously wvary as prices change, they do
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provide a basis for current economic considerations. The calculations
terminate with the return per steer above feed cost. This figure is
determined by the actual cost of the ration, feed efficiency, total gain
per steer, the value of the carcass based on grade, and dressing percent-
age, and represents the amount of money available to pay non-feed costs
and return a profit. It should be emphasized that the final market

value of the steers was determined by actual carcass weight and grade
and not by live weight and appraised value,

As the level of urea increased, the cost per cwt. of feed decreased.
Because of lower feed cost, the rations containing urea allowed a greater

dollar return per steer above feed cost compared to the rations containing
no urea, with one Exceptinn.

Table 6. Cost and Return Estimates by Lot (8 steers per lot)

Lot and ration no. 1 2 3 4 5 G 7 B
Malural prolein

sonToE Cottonsced meal Fish meal
Lewel of urea, % [ 5 [ 75 0 25 ) 75

Initial value/steer, § 130,62 131.41 131.25 130.62 131.25 131.56 131.41 ISDE

Final value/steer, $* 239.01 251.44 249.19 233.89 246.12 24656 248.94 23095
Increase in

value/steer, §° 108.38 120.04 11794 103.26 11487 11500 117.53 100.32
Total feed/steer, Ib. 3094 3311 3397 2998 3292 3091 3172 2805
Cost/owt, feed, §* 122 2.1% 217 X115 243 235 223 220
Feed cost/steer, §F 68.60 72.65 73.79 6443 8005 Y2463 V.74 6L.5Y
Return/steer above

feed cost, §F* 3078 4739 4415 38.83 3482 4336 4670 3876

1 Initial weight 3 §.25 /b

2Av. carcass valoe/lb, ® carcnss weight. Carcass prices used were (5/1b.0: High choice, 458
average choice, 445; low choice, 440; high good, 436; average good, 425; bow good, 415,

B Final value — imitial walue,

i Feed prices: Grownd milo, 215 fcwe;  cottonsesd meal, §78.0Mton;  fish  meal, $170.00/ton:
uren, FHADMLton; ground alfalfa hay, $30.00/ton, cottonsecd halls, $22.00 fton; molasses, $36.00/
rom;  salt, $1.00/cwi: homemeal, 55.5[),:";:\“.; mongsodinum - phosphate, $UE00cwl:  ammonivm

_chiloride §11.7% fowt.; vitamin A, §.08/million 1U.; avreomycin, §.06/gm.

5 Total feed/steer 3 cost/owt, [eed

¥ Inerease in value/sieer — feed oost /sleer.

Table 7. Cost and Return Estimates, by Treatment

Comparison | Comparison 2
Lot aned ration no. 1254 55674 I-5 26 27T 48
Level of wrea, %

Treatments compared Cottonseed mieal Fish meal L1] 25 1] . 'J','F,_
Mo. steers 32 32 16 16 16 16
Initial value/steer, §* 130,98 130,21 130,94 13148 131.33 13062
Final value/steer, § 24338 24314 24256 24900 24900 23242
Increase in value/steer, $ 112,38 11093 11163 117,52 117.73  101.79
Total feed/stecr, |b, 3200 3080 3193 3201 3285 29032
Cost/cwt. feed, §' 2.16 2.31 2.32 2.27 2,20 2.17
Feed cost/steer, §* 69,12 71.44 74.20 72.73 723 63.02
Return/steer above

feed cost, 43, 40,40 37.42 4479 45.44 38.97

! See foormotes in Tablbe 6.
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The return per steer from the urea rations was especially favorable
when carcass grade or rate of gain or feed efficiency was improved. The
replacement of 25 or 50 percent of the natural protein resulted in the
greatest profit per steer in both the cottonseed meal and fish meal
groups. The replacement of 75 percent of the natural protein supplement
with urea resulted in less profit than 25 or 50 percent replacement be-
cause of less gain and lower grade, in spite of a favorable [eed efficiency.
When all cottonseed meal lots were compared with all fish meal lots,
cottonseed meal feeding was more prolitable due to the high cost of
fish meal {$170 vs. $78 /ton),

This trial and previous research at this station indicate that feed
intake, rate of gain and carcass grade decline when more than 50 percent
of the natural protein supplement is replaced with urea. However, urea
is a cheaper source of nitrogen than is natural protein, so a cattle feeder
may be able to tolerate a reduced rate of gain and carcass grade in some
cases in order to obtain a more economical gain. The price of urea is ex-
pected to decrease [urther.

Sizeable improvements in feed efficiency per se were not abtained
through the use of various combinations of nitrogen sources, except when
accompanied by a lowered rate of gain which was observed when urea re-
placed 75 percent of the fish meal. It appears that the greatest value of
urea in the ration is in terms of decreasing the feed cost.

Summary
A group feeding trial with milo rations indicated that:

{13 The replacement of 25 or 50 percent of the matural protein with
urea caused no decrease in feed intake, rate of gain or carcass grade,
In the case of cottonseed meal, 25 or 50 percent replacement with
urea actually resulted in some increase in feed intake and daily
guiu, but this tendency was not apparent in the fish meal lots.

{2} The replacement of 75 percent of the natural protein with urea
resulted in decreased feed intake, rate of gain, and carcass grade,

(#) Feed efficiency tended to improve as the level of fish meal replaced
by urea increased. The best feed efficiency was observed when 75
percent of the fish meal was replaced with urea.

{4y Little difference in the average feeding value of cottonseed meal
and fish meal was noted, although leed efficiency slightly Favored
the lish meal rations.

{5} Current feed prices favor the use of urea, espedally at a level of
Rl percent replacement ol natural protein.





