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ABSTRACT

Twelve 380 kg beef steers were fed a 90% concentrate, cracked corn- based diet at 85% of ad libitum. Steers
were divided into three daily ionophore treatment groups, Monensin - Tylan (MT), Lasalosid (L) or rotation of
MT and L (MTL). Each daily dosage of Monensin and Tylan was 2.7 and 11 mg per BW", respectively.
Lasolosid additions were given at 3 mg per BW'™ daily. Rumina samplings were taken on d 0, 2, 5, 16 and 45
after beginning ionophore treatments. A conventional digestibility trial was conducted with nine steers (three per
treatment) at day 34 of feeding the ionophore and lasted for six days. Digestible energy (83.7%), urinary losses
(3.3%) of total feed energy and the ratio of ME/DE (90%) did not differ across treatments. Methane losses were
from 17to 37%lessond 2 and 5 for MT and MTL treatments but increased quadratically (PO.05) on d 16 and
45 so that production exceeded d O levels. Treatment L did not affect methane production. Acetate to propionate
and to butyrate ratios were reduced (PO.05) by MT and MTL with no effect for L addition. These data suggest
that methane suppression does not persist beyond two weeks of ionophore treatment and a daily rotation of
ionophores had no digestive or metabolic advantage over feeding MT daily. Further research is recommended to
investigate the proper dose, componation and duration of ionophores supplementation in order to achieve the

best results out of the fattening operations.
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INTRODUCTION

lonophores are biologically active compounds used in
feedlot operations to improve efficiency of feed
utilization in growing and finishing cattle (Ives et 4d.,
2002). Because ionophores have been shown to affect the
rumen microbes, there has been interest in attempting to
control the rumen fermentation by feeding these
compounds. It is well documented that monensin changes
the molar proportion of Volatile Fatty Acids (VFA) by
increasing propionate and decreasing acetate (Richardson
et a., 1976, Maas et a., 2001), decreasing ruminal
methane (Joyner et al., 1979; Wedegaertner and Johnson,
1983; Rumpler et al., 1986), increasing protein
digedtibility (Beede et al., 1980; Ives et a., 2002),
decreasing rumina deamination (Schelling et al, 1977,
Ives et a., 2002), and decreasing rumina proteolysis
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(Hanson and Klopfenstein, 1979; Kung et al., 2000; Duff
et al., 1994). However, Rumpler et al. (1986), reported
methane suppression persisted for only two weeks after
lasalocid was added to the diet.

It has been suggested that ruminal microbes could
adapt to an ionophore (Dinius et a., 1976; Herod et a.,
1979, Witt et al., 1980), so rotation of ionophores may
reduce microbial adaptation (Galyean and Owens, 1987)
and prove beneficia in practical feeding programs.

This study was conducted to determine the effect of
monensin-tylan or lasdocid or a daily rotation of these
two treatments on concentration of fatty acids, ammonia
and digestibility. This is not a straight comparison
between ionophores since no antibiotic was included with
lasalocid, but represents commercia usage.

Materials and Methods
Twelve calves averaging 380 kg were used for the
experiment. The animals were dewormed with
thiabendazole and intramuscularly injected with a vitamin
mixture containing 1,000,000 IU of vitamin A, 150,000 U
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of vitamin D2 and 2000 1U of vitamin E. prior to
iniiation of the experiment. All steers were implanted with
Synovex S. Each animd was hdter broken, gentled and
placed in digetion ddls for ten days prior to the
expeaiment starting. Throughout the experiment, the steers
were fed a 90% concentrate diet formulated to meet NRC
(1984) reguirements. Proximate andyss and percent
compogtion of thisdiet are presented in Table (1).

The fead intake of each steer was maintained a 85%
ad libitum throughout the experiment. The ad libitum
intake was established by averaging the intake of seven
feading days during the ten days adaptation period.

The twelve steers were randomly assigned to one of
the three trestment groups, Monenan-Tylan fed daly
(MT), Lasdocis fed daly (L) and dternating between
Monendn-Tylan one day and Lasdocid the next (MTL).

With hdf given in the morning and haf given in the
evening medl, ionophores were fed with the daily feed
dlowance. Monensn was fed to dears a the rate of 2.7
me per BW”™ with 11 mg per BW*® of Tylan daily.
Lasdodd wes fed to seers a the rate of 3 mg per BW!
daly. No antibiotic wes included. The same
concentration was maintained throughout the experiment.
Tylan was used dong with Monendn to achieve
conditions smilar to common commercid feedlot
practices.

Methane production was edimated for each steer
usng the equation described by Czerkawski (1972) as:

% Methane = 80 - 0.113 propionate concentration.

Cdculaions were made at days 0, 2, 5, 16 and 45.

A 6-day conventiond digedtion trial was conducted
dter d-34 of trestment with nine of the steers, three steers
from esch treatment, to determine metabolizability.
Nitrogen content of feed and feces was determined
according to the micro kjddhd procedure (AOAC, 1980).
Gross engrgy content of feed, feces and urine was
messured usng automaticaly controlled Par Adiabatic
oxygen bomb caorimeter* (AOAC, 1980).

Rumind fluid was obtained from each steer 15 h &fter

feading, usng a gomech tube. The firg portion of the

collection was discarded and the subsequent 100 ml was
saved. The pH was determined immediately then the fluid

I j was drained through four layers of cheese cloth. One

L
L

portion of the srained rumind fluid was mixed at a retio

| * Parr Instruments, Molina, Illinais, USA, (AOAC, 1980).
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of 51 with 25% metaphosphoric acid to be used for
VFA andyss (Erwin et d., 1961). The other portion was
preserved with mercuric chloride and stored for ammonia
measurements. Samples for VFA determination were
centrifuged a 10,000 RPM for ten minutes and the
upernatant dored a - 12C for subsequent andyss.
Concentrations of VFA were determined by gasliquid
chromatography procedures of Erwin et al. (1961) using a
Shimadzu  indrument**.  Ammonia concentration was
measured using 3 ml of rumen fluid samples viathe MgO
procedure of Bermner and Keeney (1965).

Datawere andyzed using SAS (1986). This study was
desgned to examine the treetment by time interaction in a
repested messures design. The initid measurements on d
0 were not included in the andlyds of variance, however,
they were used for comparative purposes and were usd
asacovaiate in some analyses.

Results and Discusson

Cdculatled methane production was initidly
depressed by as much as 37% beow pre-trestment levels
but increesad over time of treatment in a quadratic
manner (P<0.01) for treetment MT and MTL (Table 2).
For tretment MT and MTL, mehane production
decressed on d 2 and 5 but incressed afterwards.
Meanwhile, none of these changes were different for
trestment L. Methane production averaged 4.0% of GEI
for treetment L (Table 2).

Smilar to data of Rumpler et d. (1986) treatments
with L, as wdl as; MT and MTL did not suppress
methane production in steers fed with a high concentrate
diet over the entire feeding period. Where there was an
initid suppression, methane production had increesed to
initid levels by d 16. Initid methane suppresson was
more rgpid for MT than MTL, suggesting suppression
effects were ddayed by the MT and L rotation. The lack
of depresson in initid methane in steers fed L containing
diets agreed with results of Ddfino et al. (1988) who
reported lack of L effect on methane depression on steers
fed a high concentrate diets. However, it is in contrast
with results of Rumpler et al. (1986) who confirmed the
effect of L on initid methane suppresson. The typicd
response is not clear, however, the different fermentation
pattern, i.e. high butyrate, of steers assigned to lasdocid
perhaps should be noted.

lonophore treatments did not differ in their effect on
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digestibility of DM and energy (Table 3). Steers fed the
lasalocid averaged lower (P<0.05) digestibility of CP
than MT or MTL treatments. Little effect among
treatments was observed on digestibility measurements.
The trend for lower DM digestibility with L treatment
was consistent with the literature when cattle were fed
with a high concentrate diets (Berger et a., 1981) or high
roughage (Paterson et al., 1983; Kirk et al., 1994; Maas et
al., 2001) diets. Unlike data of Peterson et al. (1983), we
observed a lower digestibility of CP with treatment L.

Urinary losses of energy did not differ across
treatments. Losses of energy as methane, when measured
after 45 d of feeding ionophores, also did not differ across
treatments.

The pH of rumen fluid samples was not affected by
ionophore or day of treatment. Approximately 20% of the
samples were found to have a pH of 7 or above indicating
that the attempts to avoid saliva dilution were not always
successful. Ammonia concentration in these rumen fluid
samples averaged lower during the first three sampling
periods than prior to ionophore treatments but non of
these changes were significant.

Molar proportions of VFA (Table 4) are expected to
accurately reflect treatment effects, unbiased by the
probable saliva dilution. Molar proportions of acetate
held approximately constant over the experiment
regardless of treatment. Molar proportions of propionate
increased during the early days of treatment but declined
in a quadratic manner (PO.05) after ionophore addition
foo MT and MTL treatments. Propionic acid
concentrations were inversely related to methane
production over days of treatment. They were generaly
consistent with stoichiometric transfer of H 2 described
by Czerkawski (1972), where propionic acid formation
competes directly with nethane formation for the
available hydrogen.

Additionally, molar percentages of propionate and
butyrate were inversely related over days of treatment.
These observations are evident in the erratic fermentation
pattern and changes in propionate, butyrate and methane
observed on d 16 for al treatments. Acetate to propionate
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ratio (A/P) decreased from when MT and MTL
treatments began but then increased (PO.05)
quadratically with day after ionophore treatment began.
Treatments MT and MTL appeared to reduce the A/P,
however, an erratic fermentation was detected in a high
A/P on day 16 for both treatments. There was no change
in A/P due to time for treatment L. Molar proportions of
butyrate did not differ among treatments or due to day
after ionophore feeding began. There was some evidence
of a group difference (P<0.13) prior to treatment. Prior to
ionophore addition (d 0), the molar proportions of acetate
and butyrate were generally greater and propionate lower
for steers allotted to treatment L verses steers which were
to receive treatments MT and MTL.

Eventhough the component losses were naot
significantly different, there was some evidence of a
metabolizabihty effect (Table 3). The ME value for
treatment L was less (P<0.05) than the ME for MT and
MTL. The high ME/DE ratios observed for al treatments
is similar to other published results of high concentrate
diets fed to cattle (Deramus, 1972; Moe et a., 1972
Brasher, 1973; Byers, 1974). However, these values were
unlike the average value accepted by NRC (1984).

In conclusion, this study suggests that methane
suppression does not persist beyond about two weeks for
ionophore treatments and a daily rotation of ionophores
had no digestive or metabolic advantage over feeding MT
daily.

It is recommended that further research is needed to
investigate the best procedure and does for ionophores to
exert its effect on the parameter measured. The potential
advantages of ionophores in fattening operations deserve
this effort.

Implications
The suppression of methane by ionophores fed with
high grain diets to feedlot cattle when observed, persist
for less than 16 days. This action is unlikely to account
for major long term effectiveness of ionophores. Rotation
between ionophores does not appear to provide metabolic
or digestive efficiency advantages.
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Table 1. Composition of the diet fed to steers during the ionophore
rotation experiment.

Feed constituent Per cent of dry matter
Cracked corn 80
Chopped dfalfa 10
Suppl ement* 10
Chemical composition**

Crude protein, % 14.7
NDF% 27
ADF% 23
GE (Mcal/kg) 4.49
NEm (Mcal/kg) 2.22
NEg (Mcal/kg) 1
P,% 0.36
Ca, % 0.59
Na, % 0.03
K,% 0.57
Mg, % 0.15

*upplement composition: 85% SBM, 12% limestone, 0.286%
sdt, 0.014% premix***,

* Calculated from NRC (1984) except for crude protein and
GE which were by analys's, seetext.

***Premix oecifications 3.9% Fe, 3.7% S, 12% 1, 4% Mg,
2% Mn, 0.125% Cu, 0.18% Zn,"0.01% Se.

Table 2. Effect of MT, L or MTL on methane losses as per cent of
grossenergy intake over 45 days of treatment to a 90% concentratediet.

Treatment® 0 2 5 16 45
MT 38 2.6 2.7 43 42
L 39 36 42 39 4.3
MTL® 41 34 2.6 6.0 5.6

"resdua sandard deviation.
® Day x trestment interaction (P<0.09).
¢ Quadratic effect due to day after trestment

began (P<0.05).

-fable 3. Egimation of digettibility and metabalizability during wesk six of ionophore treatment (3 steers per
treatment).

lonophore BW(kg DM intake DIGESTIBILITY,% L osses,% GEI
treatment® o/MBS/D DM CP Energy UE CH4ME, %
MT 373 69.8 82.8 68.3 84.8 36 44 769
L 357 67.5 79.7 66.4° 81.0 38 49 72T
MTL 406 74.8 843 67.9 855 26 50 77.6
RD® 45 20 55 6.2
Monengnttylan (MT), Lasdocid (L), and rotation

baween these (MTL).

® Tregtment L difference (P<0.05).

° Residud standard deviation.

K
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Table 4. Effect of MT, L or MTL on ruir inal volatile fatty acids and pH over 45 days of

treatment to 90% concentrate diet.

Itermvtrt 0 2 5 16 45
Acetate, Moiar%
(RSD*= 4.9)
MT 485 44.7 44.7 45.3 45.3
L 515 53.3 49.0 50.0 47.3
MTL 49.3 445 45.5 48.8 44.0
Propionate™, Molar%
(RSD= 9.3)
MT® 36.0 418 425 373 395
L 28.8 26.0 343 34.3 33.0
MTLC 36.3 420 44.0 235 33.0
Butyrate, Molar%
(RSD= 9.3)
MT 7.8 838 77 105 82
L 115 105 10.0 85 12.0
MTL 7.3 7.0 51 17.0 9.0
Acetate/proionate”,
MTC 136 108 104 162 114
L 192 2.19 154 145 159
MTLC 139 105 104 255 146
Total VFA,mmole
MT 64.5 67.4 71.3 939 76.1
L 728 63.6 73.8 69.6 84.1
MTL 735 90.1 81.8 65.4 1205
pH
MT 6.8 6.5 6.8 6.0 6.7
L 6.7 6.6 6.9 6.6 6.5
MTL 6.6 6.3 6.2 6.4 5.8

Residual standard deviation.
® Day x treatment interaction during d 2 to d 45
(P<0.02).

¢ Quadratic effect due to day after treatment began (P<0.05).
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