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Abstract:
Two experiments were conducted to determine the effects of monensin addition on digestion of high
concentrate diets based on com or barley. An in vitro experiment was designed using a 2 x 4 factorial
arrangement to evaluate the main effects of ionophore addition (0 vs 9 ppm monensin; - vs +) and grain
source (com, C; Gunhilde barley, GUN; Harrington barley, HAR; and Medallion barley, MED). The in
vitro study was replicated three times, with triplicate tubes for each of the 8 above treatments incubated
for 0,3,6, 9, 12, 18, 24 and 30 h. Rate and extent of in vitro DM disappearance (IVDMD) were
determined. Four ruminally and abomasally cannulated steers were utilized in a 4 X 4 Latin square
design. A 2 X 2 factorial arrangement of treatments was used to test the effects of monensin addition (0
vs 270 mg/d monensin; M- vs M+) and grain source (com vs Medallion barley; C vs BAR) on in vivo
diet digestibility. Steers were fed isocaloric (1.87 Mcal/kg NEm, 1.23 Mcal/kg NEg) and
isonitrogenous (11.6% CP) high concentrate diets twice daily. Each experimental period consisted of
14 days for diet adaptation followed by 7 days for collection. Beginning on d 1 of the sample collection
period abomasal samples were collected at 0, 3, 6, 9, 12, 15, 18, 21, 24, 30, 36, 42, 48, 54, 60, and 72 h
after the am feeding, and composited to determine ruminal digestion and flow to the abomasum of DM,
OM, N and starch. Boluses containing Cr2O3 were used to estimate abomasal DM flow and fecal DM
output. On d 4, duplicate nylon bags containing the respective grain source were placed in the rumen
and incubated for 0, 1,2, 3, 4, 5, 6, 9, 12, 15, 18, 21, 24, 30 and 36 h. Rate and extent of in situ DM
(ISDMD) and starch digestion were measured. An interaction (P < .10) was observed between grain
source and ionophore addition for IVDMD during 0 through 9 h of incubation. During all times of
incubation, C had lower (P < .10) IVDMD than the three barley varieties. Ruminal starch digestibility
was lower (P < .01) for steers fed C than those fed BAR (88.6 vs 92.4%), resulting in more (P < .10)
starch flowing to the abomasum (321 vs 191 g/d). Microbial N flow was 17% greater (P < .10) for
steers fed BAR than those fed C (68 vs 58 g/d). Monensin addition reduced (P < .10) ruminal digestion
of feed N (74.9 vs 81.5%), which resulted in a greater (P < .10) feed N flow to the abomasum
compared with steers fed M-(34 vs 25 g/d). Steers fed BAR had greater (P < .10) ruminal digestion of
feed N than steers fed C (81.4 vs 75.0%). No differences (P > .10) were seen for time delay, flow rate,
retention time and ruminal fill. No interaction (P > .10) between ionophore addition and grain source
was observed in ISDMD. Between 1 and 21 h, C had a lower (P < .10) ISDMD than BAR. During the 4
x 4 Latin square, no differences (P > .10) were seen in DM intake, however, C had greater (P < .01)
starch and N intake than BAR. Total tract DM, OM, starch, and N digestibilities were greater (P < .10)
for BAR than C. BAR also exhibited a greater in situ starch digestibility than C. It appears that grain
sources may respond differently to monensin addition. Monensin addition caused a protein sparing
effect by reducing ruminal digestion of feed N, and increased feed N flow to the abomasum. 
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