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E Effects of Protein Level, Calcium:Phosphorous Ratio and

g Munensfnl

W Susan Durham, Jack Riley, and Ron Pope

on Performance of Finishing Steers

Summary

Ration crude protein levels of 10.4% and 12.0% were fed with or without
monensin and with calcium-to-phosphorous ratios (Ca:P) of 1:2, 2:1, or 1:1.
Steers fed 10.4% crude protein, a 1:1 Ca:P, and Monensin had highest average
daily gains and were most efficient. Extra protein in the 12% ration or
the extra calcium in the 2:1 ration produced no benefits. Phosphorous
in the 1:2 Ca:P apparently was excessive, as indicated by depressed daily
gain and poorer efficiency. Monensin significantly increased average
daily gain and improved feed efficiency.

Introduction
Monensin may have a "protein-sparing" effect while improving feed efficiency.

COther research has suggested that when fecal pH is near neutral. less starch

is lost in feces, and performance improves. But, when calcium is used

to buffer gut pH, the Ca:P ratio may be excessive. We conducted this study

to examine these problems.

Procedure

We used two protein levels, 10.4% (1.96 1b. proteinfday) and 12% (2.38 1b.
protein/day), and three Ca:P ratios (1:2, 1:1, 2:1); each with and with-
out Monensin. Rations were 75-B2% corn, 15% corn silage, and 4-10%
supplement (dry matter basis). Protein was adjusted by altering soybean
meal. Ca:P ratios were adjusted by altering limestone, monosodium phos-
phate, and dicalcium phosphate. Monensin was initially fed at 200 mg/steer/
day. then increased after 37 days to 300 mg. Rations were fed ad 1lib twice
daily. Initial and final individual shrunk weights were taken after animals had
no feed or water for 15 hours. Rumen samples and interim weights were
taken 4 hours after morning feeding. Fecal samples were collected at
10-day intervals, with pH determined before samples were frozen. Average
daily gain, feed consumption, and feed efficiency by pens, feed and fecal
starch content, and fecal pH were measured.

Results and Discussicn

Increasing crude protein from 10.4% to 12% improved neither rate nor
efficiency of gain. There was no interaction between protein and monensin,
perhaps because 10.4% protein was not low enough to cause protein stress
that might have been overcome by Monensin's protein-sparing activity.

lMonensin, trademark Rumensin, is a product of Elance Division, EI11 Lilly
and Co., Indianapolis, IN.
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Adding calcium to provide a 2:1 Ca:P ratio affected neither gain nor
efficiency. Extra phosphorous in the 1:2 ratio may have been detrimental,
as shown by animals receiving it having poorest gain and efficiency (table 4.2).

Monensin significantly improved gain and efficiency (table 4.3).
Steers fed 10.4% protein and a 1:1 calcium-to-phosphorous ratio had
the fastest and most efficient gains. There were no interactions between
monensin and protein level or monensin and calcium-to-phosphorous ratio.
Fecal starch (range 7.4-35.2) with any treatment did not differ signif-

icantly. Correlations between fecal starch and fecal pH were low (r = -.08),
indicating a poor relationship between the two.

Table 4.1. Effect of ration crude pratein Tevel and daily protein intake.

e p—— e B - -

Protein level, % 10.4 12
Daily protein intake/steer, 1b. 1.96 2.38
No. steers 30 30
Initial wt., 1b. 767 781
Final wt., 1b. 976 964
Avg. daily gain, 1b. 2.32 E.EEh
fvg. daily feed, 1b. 18.90° 19.89
Feed eff., 1bs., feed/1b. gain 8.15 8.46
a,b

Means in the same row with different superscripts differ significantly
(P<.10).

Table 4.2. Effect of calcium:phosphorous ratio on steer performance.

- ——— e =

Ca:phos ratio 1] 2:1 L
No. steers 20 20 20
Initial wt., 1b. 776 173 772
Final wt., 1b. 990 969 951
Avg. daily gain, 1b. 2.54 233 2.13
Avg. daily feed, 1b. 19.55ﬂ lﬁ.ﬁﬁa b lﬂ.ﬁﬁb
Feed eff., 1bs. feed/1b. gain /.70 B.457° 8.90

—

a’hMeans ;n the same row with different superscripts differ significantly
(P<.05).



Table 4.3. Effect of Monensin on steer perfurmance

Cmem m o mems m m emmmme geom 3 W mm e mmameem e e W e Sm—— e W mem

Treatment Mnnens1n Mo Monensin
No. steers 30 30
Initial wt., 1b. 172 776

Final wt., 1b. 978 . 062

Avg. daily gain, 1b. E.4EC 2. Eld
Avg. daily feed, 1b. 19.14 19.66
Feed eff., 1bs. feed/1b. gain 71.78 8.90

a’hﬂeans in the same row with different superscripts differ significantly
(P<.10).

Means in the same row with different superscripts differ significantly
(P<.05),

C,d

Table 4.4. Effect of calcium:phosphorous ratio and protein level on steer

perfnrmance
Calcium: PhnsPhﬂrnus [zl s 2:1
Pratein level 10.4 17 10.4 12 10.4 12
No. steers 10 10 10 10 10 10
Initial wt., 1bs, 784 769 179 765 179 167
Final wt., 1bs. 1005 875 3. 936 QEE il L7 1)
Avg. daily gain, 1b. 2,68 2asMt gt a0t pat 2t
Avg, daily feed, Tb. 19.00, 20.10 ik 17. EIE 20, ﬂEb IB.Bﬂa b 19,5?b 5
Feed eff., 1hs. feed/1b. 1.2 & 20 9.58" 8.34 g.02""  8.%07

[ - -cma WL

MEans in the same row with d1fferen* 3uper5cr1pt5 d1ffer significantly
(P<.10),

EI,. 1.':
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