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Table 1. Composition of experimental diets (Exp. 1)

Starter
— - Hay
Control Limestone
Ingredients, %*
Barley 5.000 56.00
Soybean meal 25.00 25.50
Corn 20.00 10.00
Molasses 4.00 4.00
Sodium chloride 0.45 0.45
Limestone — 3.50
Trace mineral and vitamin premix 0.50 0.50
Antibiotics 0.05 0.05
Chemical composition, %

Dry matter 84.7 85.5 86.1
Crude proteinP 21.9 22.4 8.0
Cell wall® 18.8 16.8 69.6
Acid detergent fiber?b 4.8 6.7 42.4
Starch? 38.1 37.0 0.6
Calcium? 0.56 1.84 0.32
Phosphorus? 0.48 0.54 0.24

a Air dry matter basis.
b Dry matter basis.
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Table 2. Composition of experimental diets (Exp. 2)

Starter
Hay
Control Limestone
Ingredient, %2
Barley 34.00 27.00
Wheat 20.00 17.50
Soybean meal 18.00 20.00
Corn 20.00 24.00
Molasses 4.00 4.00
Animal fat 3.00 3.00
Sodium chloride 0.45 0.45
Limestone — 3.50
Trace mineral and vitamin premix 0.55 0.55
Chemical composition, %

Dry matter 87.0 875 85.4
Caude protein? 24.9 25.5 18.4
Cell wallb 18.0 15.6 68.6
Acid detergent fiber? 5.4 4.6 36.4
Calciumb® 0.36 1.55 0.54
Phosphorus? 0.41 0.42 0.30

a Air dry matter basis.
b Dry matter basis.
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Table 3. Composition of experimental diets (Exp. 3)

Starter
Sem e S Hay
Control Limestone
Ingredient, %2
Barley 46.40 49.30
Soybean meal 21.70 22.30
Corn 22.00 15.00
Lineseed meal 5.00 5.00
Molasses 4.00 4.00
Sodium chloride 0.45 0.45
Limestone — 3.50
Trace mineral and vitamin premix 0.45 0.45
Chemical composition, %

Dry matter 85.7 85.9 89.1
Crude protein® 217 21.5 11.8
Cell wall? 17.4 18.3 2.4
Acid detergent fiber? 5.6 6.4 31.7
Starch? 33.8 38.7 0.2
Energy, kcal/DMg 4.96 4.42 4.61
Calciumb 0.25 1.59 0.40
Phosphorus? 0.52 0.52 0.34

a Air dry matter basis.
b Dry matter basis.
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Table 4. Apparent digestibilities of dry matter, crude protein, and
acid detergent fiber of weaned calves fed control and
limestone rations (Exp. 1)

Starter : hay ratio

7:3 3:7

Control Limestone Control Limestone

No. calves 4 4 4 4
Dry matter intake, kg/day

Calf starter 2.28 2.31 1.02 1.03

Hay 0.96 0.89 2.20 2.27

Total 3.24 3.20 3.22 3.30
Ration, %/DM

Crude protein 17.7 18.4 12.6 12.6

Calcium 0.49 1.40 0.41 0.79

Phosphorus 0.41 0.46 0.32 0.34
Digestibility, %

Dry matter 70.22 70.92 63.3D 62,7b

Crude protein 68.62 72.7v 59.8¢ 62.0¢

Cell wall 51.7 50.2 57.1 53.3

Acid detergent fiber 47.12 51.0ab 56.3ab 57.3b
Fecal pH 6.62 7.5 7.1c 7.1¢

a, b, ¢ (P<0.05).
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Table 5. Apparent digestibilities of dry matter, crude protein, and

acid detergent fiber of weaned calves fed control and
limestone rations (Exp. 2)

Ration
Control Limestone

No. calves 6 6
Dry matter intake, kg/day?

Calf starter 2.36 2.36

Hay 1.01 0.96

Total 3.37 3.32
Ration, %/DM

Crude protein 21.8 24.4

Calcium 0.42 1.26

Phosphorus 0.39 0.38
Digestibility, %

Dry matter 724 74.2

Crude protein 73.8 79.6°

Cell wall 59.6 62.5°

Acid detergent fiber 52.2 54.6
Fecal pH 6.0 7.4b

a Starter vs Hay=7:3 on air dry matter.
b Different from control (P<0.05).
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Table 6. Apparent digestibilities of Dry matter, crude protein, and

acid detergent fiber of weaned calves fed control and
limestone rations (Exp. 3)

Ration
Control Limestone

No. calves 4 4
Dry matter intake, kg/day?

Calf starter 2.78 2.78

Hay 0.71 0.71

Total 3.49 3.49
Ration, %/DM

Crude protein 19.7 19.5

Calcium 0.30 1.35

Phosphorus 0.48 0.48
Digestibility, %

Dry matter 76.5 74.9

Crude protein 76.5 71.7

Cell wall 49.7 50.1

Acid detergent fiber 38.8 41.8

Starch 97.7 99.9b

Energy 75.3 74.6
Fecal pH 6.2 7.5b

a Starter vs Hay=8:2 on air dry matter.
b Different from control (P<0.05).
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Table 7. Multiple regression analysis of digestibility dataebe

Digestibility

Crude protein Acid detergent fiber

Ya Yo
Coefficients of determination 0.72 0.73
Mean square due to regression 111.63** 294.51%*
Standard partial regression coefficients
 bh1es 0.459 0.704
by 2.13 —0.492 0.667
by 3.12 0.334 0.096
Standard error of partial regression coeflicients
(df=24) Spy 1.23 0.193; t=4.031*%* 0.307 ; t=6.265%*
Spy 2.13 0.233; t=4.380** 0.371; t=6.021**
Spy 3.12 0.954; t=23.035%* 1.521: t=0.885

Regression equations: Y,=71.06+0.78 X;—X1.02X,+2.90K; R=0385
Yi=—242441.92X,+2.24 X, +1.35X; R=0.85

a N;—=Crude protein intake, %/DM b X,=Acid detergent fiber intake, %/DM
¢ Xz—=Calcium intake, %/DM P <0.01

Table 8. Multiple regression analysis of fecal pH data®be

Fecal pH
Ye
Coefficient of determination 0.87
Mean square due to regression 3.51%*
Standard partial regression coefficients
by 1.23 —0.073
by 2.13 0.010
by 3.12 0.939
Standard error of partial regression coefficients
" (df=24) Spy 1.23 0.022; t=0.920
Sby 2.13 0.026; t=0.122
Spy 3.12 0.107 ; t=12.290**

Regression equation: Y¢=6.09-0.021 X;+0.003 X,+1.32 X3 R=0.93

a X;=Crude protein intake, %/DM

b  X,=Acid detergent fiber intake, %/DM
¢ Xz=Calcium intake, %/DM

o P<0.01
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Summary

Three digestion trials were conducted to determine the effect of limestone feeding on
nutrient digestibility and fecal pH in weaned calves. In Experiment 1, eight calves were
fed diets of 7:3 or 3:7 starter vs. hay with either 0 or 3.5% limestone in factorial
design trials. The digestibility of crude protein and the fecal pH were both increased
relative to the control rations by limestone additions to the high calf starter rations. In
Experiment 2, twelve calves were fed diets of 7:3 starter vs. hay with 0 and 3.5%
limestone in an equalized paired trial. The digestibility of crude protein and cell wall and
the fecal pH were increased relative to the control rations by limestone additions to the
high calf starter rations. In Experiment 3, four calves were fed diets of 8:2 starter vs.
hay with 0 and 3.5% limestone in a reversal trial. The digestibility of starch and the
fecal pH were increased relative to the control rations by limestone additions to high calf
starter ratioms. Maultiple regression analyses were conducted to determine the effect of
the intake parameters on the digestibility of crude protein and acid detergent fiber. The
intake of crude protein, acid detergent fiber and calcium together accounted for 72 and
73% of the total variability in the digestibility of crude protein and acid detergent fiber,
respectively. Increases in crude protein intake resulted in increased digestibility of crude
protein and acid detergent fiber. Increasing calcium intake increased the digestibility of
crude protein, but did not affect that of acid detergent fiber. In these trials, limestone
increased the fecal pH and improved crude protein digestibility.
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