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CONTROLLING INTAKE OF MOLASSES WITH MONENSIN

B. GULBRANSEN* and Robyn F. ELLIOTT*
SUMMARY

The rumen nodifier nmonensin was tested as a potential regulator of the amount
of supplenmentary nol asses eaten by roughage-fed cattle. Forty-eight steers
were fed nolasses plus either 4% or 8% urea, With fromO to 120 ng nonensin/ kg
of nol asses.

I ncreasing the concentrati on of nonensin reduced the intake of nol asses. The
effect was greater when nonensin was fed with nolasses containing the |ower
| evel of urea (up to 45%reduction) conpared with the higher |evel of urea (up
to 30% reduction). Monensin was as effective as urea for regulating the intake
of supplenmentary nolasses, but also has nutritional and therapeutic advantages.

INTRODUCTION
The feeding of supplements to cattle is nost effective when there is control
over the anmount of supplenment eaten. There is then some opportunity to achieve
mexi mum economi ¢ return by manipulating the cost/benefit relationship.

However, regulating the intake of supplements by grazing cattle presents many

probl ens. Physical regulation, for exanple by restricting access to the
suppl ement, is often expensive and inpractical. Intermittent feeding is often
practised, but can be tine-consum ng. Wiile weekly or tw ce-weekly feeding

generally gives nore uniform distribution of the supplenment throughout the herd
than daily feeding, intermittent feeding has disadvantages if continuous intake
is desired.

The use of wunpalatable additives can overcome nmany of these problens, by
reducing the rate and extent of consunption of the supplenent. I deal ly, as
wel | as reducing intake, these additives should have nutritional benefits to
help offset their cost. One such additive is urea, which reduces the intake of
mol asses suppl enents when included at levels greater than about 2% (Beames
1960; Veitia et al. 1972).

Mol asses plus 8% urea is now widely used in the northern cattle industry as a
suppl emrent for all classes of stock. Approximately 3% urea is required to
overcome the nitrogen deficiency of nolasses (Preston 1972) and a further 1-2%
urea should be sufficient to supplenent the poor quality roughage eaten by the
animal. This suggests that about one third of the added urea is surplus to the
animals' nutritional requirements, and this extra urea increases the cost of
the diet by about 10-15%.

The rumen nodifier nonensin (Rumensin - Elanco Australia) has already been
shown to inmprove the utilization of supplenmentary nolasses '(Lindsay pers.
comm.). Bube et al. (1984) reported that nonensin reduced feed intake by 40%

when included at 50 ng/kg of nolasses, and in recent |ot-feeding experinents
monensi n reduced the intake of nolasses by about 30% when included at the rate
of 30- 45 ng nonensin/ kg nol asses (Cul bransen unpubl.).

These results, together with its relatively low cost, suggest that nonensin
could be a useful regulator of the intake of nolasses supplenents.
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The followi ng experinent, at Brian Pastures Research Station, in sub-coastal
sout h-east Queensl and, denonstrated the effectiveness of a range of
concentrations of crystalline and granular nmonensin for controlling the intake
of nol asses-based diets.

MATERIALS AND METHODS

After stratification on the basis of fasted live weight (24 h without feed, 12
h without water), forty-eight yearling Brahman cross steers (nean live weight
301 #+ s.d. 19.5 kg) were randomy allocated to groups of two steers. Pairs of
steers were then assigned to treatments in a 2 x 4 factorial design, with two
nmol asses suppl enents (4% and 8% urea) and four concentrations of npnensin in
the nolasses (0, 40, 80 and 120 ng/kg), replicated three tines.

The steers were held in concreted yards each 20 m? in area, and on alternate
days also had access to gravelled exercise yards each 30 m® in area. Each day
they were fed 2.5 kg/hd of chopped, poor-quality speargrass hay (crude protein
4.2%), and had ad libitum access to the appropriate supplenents. The
mol asses/urea supplenments (4% or 8% urea) also contained 1% nono-anmoni um
phosphate (MAP) and 1% salt, plus the appropriate concentration of npnensin

added as Rumensin Homemix (2% nonensin). The nol asses/urea/ MAP/salt nixture
was prepared in an 1800 1 commercial paddl e mxer, but the monensin was added
to individual feed troughs and stirred in with a hand-held mixer. Mlasses for

the base mx was neasured volunetrically, and the mxture was sanpled and
anal ysed so that actual concentrations of urea could be calcul ated,

The crystalline form of monensin was used for the first six weeks. The
experimental groups were then re-allocated to treatnents and, follow ng an
adaptation period of one week, granular nonensin was used for a further six
weeks. Throughout the experinment the steers were weighed fortnightly and
intakes of the nolasses m xes were neasured fortnightly. Mean intakes of the
nol asses mixes and changes in live weight were conpared by analysis of variance
using the pen as the experimental unit.

RESULTS

When crystalline nmonensin was being tested the actual concentrations of urea in
the nol asses nixtures were 3.3% and 6.6%, rather than the intended 4% and 8%.
The concentrations were 3.9% and 7.7% respectively when granul ar nonensin was
being tested. The intake of nolasses mxes containing the higher level of urea
was significantly (P<0.01) |l ess than that of nixes containing the |ower [evel
of urea (Table 1). This was particularly marked during the period when
granul ar nonensin was fed. Increasing the concentration of nonensin in the
nmol asses mixes significantly reduced intakes of the nmixes (P<0.01), whether
using crystalline or granular nonensin (Table 1).

At any given concentration of urea, increasing the concentration of npnensin
generally reduced the anpunt of nolasses eaten, and at any given concentration
of nonensin, increasing the concentration of urea always reduced the ambunt of
nol asses eaten. However, the nonensin had a greater effect at the |ower
concentrations of urea.

Average daily liveweight gain (ADG followed a sinmlar pattern to the intakes
of the nolasses mxes (Table 2). .The relationships for crystalline and
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granul ar nonensin respectively, being
(a) ADG = -0.48 + 0.13 I (r2 = 0.75)
and (b) ADG = -0.54 + 0.21 I (r? = 0.75)
where ADG = average daily liveweight gain (K@, and | = nolasses intake (kg/d).

Table 1 I nt akes of nol asses and urea by steers fed a range of concentrations
of nonensin
Intake of molasses (kg/hd/d)

Type of Urea Monensin concentration (mg/kg molasses mix) s.e.(mean)
monensin conc.

(%) o 40 80 120
crystalline 3.3 5.52 5.32 3.5¢ 2.74

6.6 4.3° 3.0 2.79 2.6 0.23
granular 3.9 5.02 a.0P 3.5® 3.1P¢

7.7 2.3%d 2.4%4d 2.34 1.8¢ 0.29

Within monensin types, means with the same superscript are not significantly
different (P>0.05)

Table 2 Li vewei ght gain of steers fed a range of concentrations of nonensin
Liveweight gain (kg/d)

Type of Urea Monensin concentration (mg/kg molasses mix) s.e.(mean)
monensin conc.

(%) o 40 80 120
crystalline 3.3 0.272 0.252P 0.02P¢ -0.15%4

6.6 0.04¢ -0.07°%¢ -0.22 -0.12°9 0.076
granular 3.9 0.402 0.402 0.213P 0.15P¢

7.7 -0.09%4 -0.02°¢ 0.03°%d -0.25¢ 0.066

Within monensin types, means with the same superscript are not significantly
different (P>0.05)

DI SCUSSI ON

Forboth forms of nonensin, the rate of decline in nolasses intake decreased as
the concentrations of urea or nonensin increased. The inclusion of 120 ny
nmonensi n/ kg nol asses reduced the intake of nolasses by 40%, whereas increasing
the concentration of urea from3.3%to 7.7% reduced the intake of nolasses by
60% On this basis, 120 ng of nonensin should have about the sanme effect as
30 g urea. Wth urea costing $400/t and nonensin costing $80/kg, nonensin
woul d be costing about 20% less for similar control of nplasses intake.
Mbonensi n has ot her advant ages, Li ke other rumen nodifiers, monensin inproves
the efficiency of utilization of dietary energy on a wi de range of feedstuffs
(Macgregor 1983). Monensin is an effective coccidiostat .(Parker et al. 1986),
and in many areas coccidiosis is a recurring problem in very young weaner
cattle. Monensin should therefore prove beneficial in nolasses-based diets for
weaners.

quality hay, and
intake of

sub- mai nt enance ration of poor
regressions of ADG agai nst

The steers were fed a fixed,
the correlation co-efficients of the
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nol asses neasure the marginal responses to nolasses. The responses of 0.13 and
0.21 kg liveweight gain/kg nolasses eaten for crystalline and granular nonensin
respectively, give an indication of the likely effects of altering the intakes
of nolasses for cattle of about 300 kg live weight.

At the tine this work was carried out the manufacturers of npnensin were
changing from the crystalline formto the granular form and to a new carrier.
We therefore tested both forms of nonensin, although only granular monensin is

now nar ket ed. Wth both forms of npnensin, an increase in concentration
reduced feed intake, indicating that nonensin is an effective regulator of
nol asses intake. However, intakes of the nixtures containing 7.7% urea appear

to have been unusually low, and the effect of the nonensin was |ess marked. As
coul d be expected,- nonensin concentration had a greater effect in the nmixtures
with the | ow urea concentration, since the basal mixture was nore palatable.
Overall, the tw fornms of nonensin appear to have had sinmilar effects on
nol asses i nt ake.

The intake of a supplement depends largely on the alternative food sources
available to stock, so it is not possible to pre-determne the |evel of
nonensin necessary to give a specific feed intake. In practice, intake can be
mani pul ated by increasing or decreasing the concentration of nonensin until the
desired intake is achieved. However, nonensin can be toxic, and we have not
tested concentrations greater than 120 ng/ kg nol asses. Care shoul d be taken
when preparing the mixture, in order to minimze the chance of overdosing.
Thus, with sensible nanagenent, nonensin can be used as an effective and cheap
way to control nolasses intake.
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