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Table 1. Daily amounts of infusion to supply 1.3 times
maintenance energy for calves given different VFA mixtures

in Exp. 1

VFA mixture

HP LP

VFA, mmol/kg BWe-7°

Acetic acid 167 304

Propionic acid 143 06

Butyric acid 34 40
Total 344 400
Casein, g/kg BWe-7° (% 7.4
Gross energy, kJ/kg BW2-7°

VFA 440 440

Caseln 162 162

Total 602 602
Nitrogen, g/kg BW?-7° 1.0 1.0

HP:Acetic:propionic:butyric acid=48:42:10 (molar basis) .
LP:Acetic:propionic:butyric acid=76:14:10 (molar basis).
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Fig. 1. Scheme of rumen cannulation: (a) screw cap, (b) barrel.

(c) external disc. (d) middle disc. (e) nylon mesh, (f) internal disc.
(g)

g) abdominal wall. (h) rumen wall.

(( SN
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= \: 1
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B

Fig. 2. Abomasal catheter: (a) inner tube. (b) outer tube.

(c) external disc placed onto the ahbomasal wall. (d) internal disc

inserted into the abomasum. (e) collar. (f) jointed tube.
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Plate 1. The 10-wk-old calf nourished by intragastric infusion:

(a) arrangement of infusion tubes, (b) peristalitic pumps and infusion

reservoirs.
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Table 2. Daily amount and concentration of VFA and buffer infused into the rumen. and

ruminal pH and osmotic pressure (OP) during 6 to 20 d after infusion started for calves

given the low propionate mixture in Exp. 1

Infusate
Amount Concentration Rumen liquor
Calf VFA® Buffer® HCO=~ /VFA VFA® Buffer® pH 0P
— mmol/kg BW®- 7% — — mol/mol - el NS s - mOsm/L-
6 to 10 d
A 191 73 ng vole 0.40 9.6 394
B 219 121 55 97 0.28 6.0 S
# 119 94 .18 59 0.27 7.0 326
11 to 15 d
310 180 .58 .64 0. 59 5.8 422
272 164 0.61 0.85 0.29 5.8 302
180 121 0.68 0.76 0.28 0.0 331
16 to 20 d
: 441 279 64 1.57 0.69 9.8 440
B 302 173 .07 1.02 0.29 5.9 297
263 165 0.63 0.89 0.25 6.5 326
2Containing acetic, propionic and butyric acids in the molar proportions 76:14:10.
*Total bicarbonate containing sodium and potassium bicarbonate in the ratio 66:34

(weight basis).
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Table 3. Daily amount and concentration of VFA and buffer infused into the rumen,
and ruminal pH and osmotic pressure (OP) during 9 to 15 wk of age for calves given
different VFA mixtures at maintenance level in Exp. 1°

Infusate
Amount Concentration Rumen liquor
VEA
mixture Calf VFA Buffer®  HCO; /VFA VFA Buffer® pH 0P
— mmol/kg BW®- 75~ — mol/mol-— mol/L — — mOsm/L—
HP F 340+35 14527 0.43+6.07 0.98%+0.04 0.25 6.4%0.5 292*11
K 34110 109%+19 0.32+0.06 0.81%0.04 0.25 b.o0.3 257421
I G sifksb 1dexZd 8.39x0.07 FBdad. 1y  0.25 5.8+0.4 314%26
I 392+12 185%+24 0.47X0.07 0.85%0.11 0.25 6.2%0.4 282416

iMeans * standard deviations of 4 observations every 2 wk.

®*Total bicarbonate containing sodium and potassium bicarbonate in the ratio 66:34
(weight basis).

HP:Acetic:propionic:butyric acid=48:42:10 (molar basis).

LP:Acetic:propionic:butyric acid=76:14:10 (molar basis).
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Table 4. Daily amount and concentration of VFA and buffer infused into the rumen,
and ruminal pH and osmotic pressure (OP) for calves given different VFA mixtures
at 1.6 times maintenance level in Exp. 1

Infusate
Amount Concentration Rumen liquor
VFA
mixture Calf Age  VFA Buffer® HCOs;™ /VFA VFA Buffer?  pH 0P
-wk- -mmol/kg BW®- "~ — mol/mol- — mol/L— — mOsm/L-

HP : 23 591 100 0.18 2.12 0.25 6.2 293
B 25 539 102 0.19 2.18 0.25 6.9 271

LP I 25 580 140 0.21 2. 11 0.25 6.0 281
B 21 580 170 0.30 2.00 .29 6.4 286

3Total bicarbonate containing sodium and potassium bicarbonate in the ratio 66:34 (weight
basis) .
HP:Acetic:propionic:butyric acid=48:42:10 (molar basis) .

LP:Acetic:propionic:butyric acid=76:14:10 (molar basis).




Table 5. Organ weight of stomach compartments and intestine of calves

nourished by intragastric infusion for 4-6 mo in Exp. 1

Calf
Item E F G H
Slaughter age, wk 29 23 25 19
Body weight at slaughter, kg 130 146 128 94
Empty body weight, kg 118 133 114 84
Organ weight, kg
Reticul o-rumen 3.00 4.29 3. 02 3.34
Omasum 0 57 0.76 0.32 0.43
Abomasum 1.41 0.77 0.59 0.58
Intestine 3. 14 A5 1.63 2.00
% of total stomach
Reticulo-rumen 36.9 o2 54.3 b
% of empty body weight
Reticulo-rumen 2.54 S 2.65 3.499
Omasum 0.48 0.57 0.28 0.51
Abomasum 1.19 0.58 0.51 0.69
Intestine 2.9 2.05 1.43 2.40




Table 6. The density and length of papillae of the rumen in calves
nourished by intragastric infusion for 5-6 mo in Exp. 1°

Length

Density Mean Maximum

Calf E F E F E F

—— number/cm® — mm
d B b2 7T St | P I e w5
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Plate 2. Ruminal papillae taken from the dorsal cranial sac of the calf

E nourished by intragastric infusion for 6 mo. Scale bar=10 mm.
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Table 7. Experimental days and the daily amount of ruminal infusate for
each calf in Exp. 2

Treatment HP Treatment LP
Infusate Infusate
Day? VFA® Buffer® Day? VFA? Buffer®
-d - — mmol/kg BWY 75 — == — mmol/kg BW®- 75 —

Calf 11 Calf 14

21 (46) 339 173 19 (46) 374 152

36(61) 357 Lih 32 (59) 341 120
Calf 12 Calf 15

15(37) 280 123 16 (38) 303 169

30 (52) 244 123 36 (58) 354 165

43 (65) 336 122 42 (64) 405 174

58 (80) 340 126 55 (77) 405 131

71(93) 342 104 69 (91) 411 108

77(99) 411 112

Calf 13

14 (59) 313 146 Calf 16

24 (69) 363 152 19 (64) 386 152

50 (95) 321 107 36 (81) 330 149

64 (109) 306 138 48 (93) 382 130

62 (107) 369 118

Mean=XS.D. 322+35.0 131£20.1 Mean=*S.D. 373+34.8 140%x23.1

3Days after start of infusion. Values in parenthesis are days of age.
®Containing acetic, propionic and butyric acid in the molar proportions
48:42:10.

°Total bicarbonate containing sodium and potassium bicarbonate in the

ratio 66:34 (weight bassis).

dContaining acetic. propionic and butyric acid in the molar proportions

76:14:10.




Ruminal infusate volume

501

B

o
I

®

20

(L/100 kg BW)

0 10 20 30 40 50 60 70 80

Infusion period (d)

Fig. 3. Changes in the daily amount of liquid infused into the rumen

during the infusion period for calves infused with VFA mixtures

containing acetic, propionic and butyric acids in the molar proportions
48:42:10 (@:calf 11, A:calf 12, M:calf 13) and 76:14:10 (O:calf 14,
A:calf 15, :calf 16) in Exp. 2.
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Fig. 4. Changes in pH (a). osmotic pressure (b) and total VFA

concentration in the rumen liquor during the infusion period for calves
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76:14-10" 1O calt 14, Awcalf 15, [[Jrecalf 16) in Exp. 2.
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Fig. 5. Changes in the volume of rumen liquor during the infusion
period for calves infused with VFA mixtures containing acetic., propionic
and butyric acids in the molar proportions 48:42:10 (@:calf 11, A:calf
12, M:calf 13) and 76:14:10 (O:calf 14. A:calf 15, [J:calfl6)

i Exp. 2.
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Fig. 6. Changes in the fractional outflow rate of rumen liquor during

the infusion period for calves infused with VFA mixtures containing

acetic, propionic and butyric acids in the molar proportions 48:42:10
(@:calf 11, A:calf 12, M:calf 13) and 76:14:10 (O:calf 14, A:calf
15, [rcalf 16)  in Expii 2.
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Fig. 7. Changes in the fractional absorption rate of total VFA during

the infusion period for calves infused with VFA mixtures containing

acetic. propionic and butyric acids in the molar proportions 48:42:10
(@:calf 11, A:calf 12, M:calf 13) and 76:14:10 (O:calf 14, A:calf
15, [l:calf 16) in Exp. 2.
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Fig. 9. Changes in the daily amount of VFA absorbed from the rumen

during the infusion period for calves infused with VFA mixtures

containing acetic, propionic and butyric acids in the molar proportions
48:42:10 (@:calf 11. A:calf 12. M:calf 13) and 76:14:10 (O:calf 14,
Hescalt 154 1:calf<186) dn Exp. 2.
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Fig. 10. Experimental scheme during milk-fed period (EZ3) and infusion

period ([CJ) for calves infused with VFA mixtures containing acetic,.
propionic and butyric acids in the molar proportions 48:42:10 (HP) and

76:14:10 (LP) in Exp. 3.

E2 :measuremental period,

V¥ :cannulation, \:weaning.
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