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Effects on Rumen Fermentation and Blood

of Total Mixed Ration in Steers
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ABSTRACT

Steers were fed by 1) paragrass hay concentrate 2) cubed leucaena-straw and concentrate and 3) TMR

(total mixed ration). 3 x 3 Latin square, three fistutated steers of 310 kg by average were employed. Rumen

liquor was collected at 0, 1, 2, 3, 4, 6, 8 and 12 h and blood was taken at 0, 3, 6, 9 and 12 h after meal.

Dry matter intake, ruminal pH, NH;-N, acetic, propionic, butyric acid and protein nitrogen were similar

(p>0.05). The pH was lowest and NH;3-N was highest at 4 h after feeding while VFA and protein nitrogen

were peaked at 3 and 8 h postfeeding. Blood urea was significantly different between treatments at 1 h after

meal (p<0.05) and peaked at 4 postfeeding and blood glucose was similar (P>0.05) and was high at 12 h

postfeeding.
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Table 1  Composition of experimental feeds (kg).
Control feeds Cubed feeds
Feeds Paragrass hay Concentrates Leucaena leave-straw TMR

Rice straw - - 25.0 25.0
Leucaena leaves - 10.0 15.0 15.0
Molasses - - 30.0 17.5
Corn - 62.0 - 50.0
Cassava - 22.0 - -
Whole cotton seed - - - 5.0
Urea - 3.0 - 2.0
Bone meal - 2.0 - 2.0
Salt - 0.8 - 0.8
Sulfur - 0.2 - 0.2

18 Ohimomo (1984)
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Table2 Means of nutrient intake by steers (Dry matter basis).

Intake quality Paragrass hay Cubed leucaena- TMR Means
(kg/head/day) +concentrate  straw-+concentrate
Dry matter 8.91 +282 7.36 £1.41 8.17%1.44 8.15 + 1.02
Roughage 3.01+1.74 2.49 +0.75 - 2.92+1.01
Concentrate 5.09 +1.08 4.88 +1.26 - 5.23+0.73
As %body weight 2.78 2.37 2.55 -
Roughage:concentrate 33.7:66.3 33.8:66.2 40.0:60.0 -
Protein 1.21 £0.32 1.04 £ 0.22 1.17 £ 0.21 1.14 £ 0.13
NDF 1.65 £ 0.81 1.68 +0.32 2.66 £ 0.47 2.50+0.50
ADF 1.65 £ 0.81 0.85+0.18 1.36 £ 0.24 1.29 £ 0.37
Fat 0.15 £ 0.04 0.14 £ 0.03 0.22 £ 0.04 .0.17 £0.02
Calcium 0.06 + 0.02 0.06 £ 0.01 0.08 £ 0.01 0.06 = 0.00
Phosphorus 0.03 +0.01 0.03 = 0.00 0.03 +0.00 0.03 £0.00
Reduced sugars 0.23 £0.07° 0.29 + 0.08b 0.50 £ 0.092 0.31+£0.04

ab Meaning with different superscripts is significantly different (P<0.05)
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Table3 Averages ruminal pH after feeding of 3 experimental diets.

Time Paragrass hay Cubed leucaena-straw TMR Means

(hours) + concentrate + concentrate
0 6.74 £ 0.28 6.61 +0.70 6.77 £ 0.32 6.70 + 0.09
1 6.88 £ 0.35 6.50+0.34 6.52+043 6.63 £0.21
2 6.74 + 0,34 6.24 £ 0.44 6.35+0.54 6.44 + 0.26
3 6.62 +0.53 6.08 +0.34 6.24 * 0.56 6.31 +0.28
4 6.57 £ 0.51 6.08 + 0.46 6.12 £ 0.44 6.26 £ 0.27
6 6.41 +0.49 6.08 + 0.44 6.27 £ 0.26 6.25 +0.17
8 6.30 £ 0.27 6.03 £ 0.04 6.18 +0.26 6.17 +0.13
12 6.40 £0.43 6.09 £ 0.38 6.36 £ 0.45 6.28 £0.17

Means 6.57£0.20 6.21 +0.22 6.35 +0.21 -
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Table4 Means of Ruminal NH3-N after feeding of.3 experimental diets (mg/dL).

Time Paragrass hay Cubed leucaena-straw TMR Means

(hours) + concentrate + concentrate
0 16.14 £ 05.38 14.17 £ 03.43 14.21 £ 01.12 14.84 £ 1.13
1 28.07 £ 09.80 29.85 +3.94 27.51+4.72 28.31 £ 1.34
2 29.75 + 04.64 29.97 +2.11 28.61 +20.30 29.44 £ 0.73
3 29.48 £ 05.79 33.05 + 14.41 34.06 +27.35 31.41 +1.80
4 39.13 +07.85 35.85+1.89 3420 6.19 36.39 +2.51
6 31.33+13.94 24,75 £ 8.55 19.59 + 04.97 25.22 +5.88
8 27.71 £ 10.26 20.08 + 6.17 17.47 + 03.26 21.75+5.32
12 21.62 £ 13.27 18.07 + 03.81 12.58 £ 2.27 17.42 £ 4.55

Means 27.84 £ 06.78 25.68 +7.68 23.46 + 08.47 -
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Table 5 Means of ruminal acetic acid after feeding of experimental feeds (mmole/1).

Time Paragrass hay Cubed leucaena-straw TMR Means
(hours) + concentrate + concentrate
0 57.85 +8.78 52.46 *+ 05.70 55.83 +15.00 55.38*x2.73
3 61.00+9.18 62.50 * 16.06 69.11 + 22.26 64.20 + 4.31
6 57.40 + 447 49.48 + 15.45 54.28 * 05.66 53.72 +3.99
9 60.51 * 6.58 46.56 * 08.50 51.41 » 03.98 52.83 +7.08
12 64.04 + 9.32 50.29 + 09.88 57.03 £12.35 57.12 +6.88
Means 60012 + 2.68 52.77 £ 6.00 57.53 £ 6.81 -
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Table 6 Means of Propionic acid post-feeding of experimental diets (mmole/l).

¢ a oy o d'
7. iInpAseans (ne.) U9 29 aun 3

Time Paragrass hay Cubed leucaena-straw TMR Means
(hours) + concentrate + concentrate
0 12.56 + 2.65 11.69 £ 1.69 14.38 £ 1.91 12.88 +1.37
3 13.44 £3.80 12.89 + 0.82 15.13 £3.36 13.82£1.17
6 13.14 £ 2.80 12.00 * 3.55 11.70 £ 1.06 12.28 +0.76
9 12.51 £ 2.87 11.39 £ 1.06 11.64 £ 1.24 11.85 £ 0.59
12 14.51 £2.50 11.93+1.73 12.40 +3.92 12.83 £ 1.17
Means 13.30 £ 0.95 11.98 + 0.56 13.05 + 1.61 -
Table 7 Means of butyric acid after feeding of experimental diets (mmole/1).
Time Paragrass hay Cubed leucaena-straw TMR Means
(hours) * concentrate * concentrate
0 8.34 £ 3.36 6.55 £ 01.55 6.83 +3.67 7.24 £ 0.96
3 9.27 +6.89 10.26+03.99 8.15 +5.04 9.23 +1.06
6 8.31 +6.89 8.08 + 02.95 6.20 £ 3.38 7.53£1.16
9 6.96 +1.44 7.34 £ 00.51 6.12 +2.82 6.80 £ 0.62
12 8.42+0.24 6.99 + 01.33 6.83 £ 1.17 7.41 +0.88
Means 8.26 £ 0.82 7.84 £ 1.46 6.83 + 0.81 -

@as 1) Whe-nszdudauns + 0ty (gas 2)
Y ' -
HAPIMITHAMATITAUNY (T03 3) 1ADY 137.31,
a a o <
114.62 uay 191.02 Naansuosisud (P> 0.05)
Naa1ARUDIMIS 0, 2, 4, 6, 8 Az 12 F2 14 (Table
bt
8) duiugdunidlunszmizgmuamisaldunas
v
TuTaswusinennsnaaesia 3 gas1damilou q
du UswnaTdsaululasnulunszaimzguee
' b4 ' ] .
uIwEes 9 wazgegaiinm 8 w2 luandnu
4 |a -
psBalTuameyTudis-TuTasnulunszmiz
v
[y o ' a -
Juvaziuszaaanaadliiiuigaunidiinig
1FueuTuiio-TuTlasivuni enmsinTyveadn
a ado o da 1
unidstilszinnensmis Tulamsaniinane
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MTIRTYVOIFAUNILNIY
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gi3uluiden
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Fluandaiuems erwdluly g lanaaedld
sutunaTds@uninemisneasigas 1 A



2. nvasmanad Gno) U5 29 atuh 3

323

Table8 Means of ruminal protein nitrogen after feeding of experimental feeds (mg%).

Time Paragrass hay Cubed leucaena-straw TMR Means

(hours) + concentrate + concentrate
0 137.89 + 87.74 120.65 * 04.87 186.22 +000.12  148.25 +33.99
2 113.76 £ 19.49 87.90 + 02.43 194.76 £ 012.71  132.14 £ 55.75
4 130.99 * 58.50 105.14 £ 02.44 172.94 £ 127.71  136.36 +34.22
6 143.06 = 95.06 112.03 £ 56.07 203.81 +103.80  152.97 + 46.69
8 167.18 *+ 26.81 153.40 £ 51.49 22149+ 018.54  180.69 = 36.00
12 130.99 * 48.75 108.58 +12.19 166.90 £ 027.20  135.49 £29.42

Means 137.31 +17.6 114.62 + 21.85 191.02 £ 020.19 -

Table 9  Means of blood urea postfeeding of experimental feed (mg/100 ml).
Time Paragrass hay Cubed leucaena-straw TMR Means

(hours) + concentrate + concentrate
0 25.37+0.54 19.80 + 0.14 21.03+£0.29 22.07+293
1 28.20 £ (0.332 22.53.£0.17° 20.30 £ 0.12b 23.67 +4.07
2 29.57 £ 0.30 2277+ 0.27 22.87 £ 0.46 25.07£3.90
3 30.73 £0.42 24.00 + 0.34 25.07 £ 0.56 26.60 + 3.62
4 34.67 £ 0.58 2530+0.28 25.13+0.16 28.36 £5.46
6 33.37+0.56 25.03 £ 0.30 24.37 + 0.66 27.59 £5.02
8 32.50+0.74 25.00 £ 0.16 24.70 £ 0.64 27.40 £ 4.42
12 32.03 £ 0.53. 24.80 +0.32 2290+ 0.43 26.57 +4.82

Means 30.81 +3.02 23.65 + 1.66 23.30+1.85 -

qAT 2 waz 3 (1.21, 1.04 uaz 1.17 Alaniueedd
' o =3 ° G (3 ] -~
aodu) WSuamaihgSonavinldlwilugmuia
21WUNINATY Swenson (1977) WNUNITAVYSY
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v } 4 ] )

2 uaz 3 T Tuindugegen 4 %l mds
L4 ]
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ndvumlasnnududuveslTnugsshuden

mundamsiuemisaasa 12 $aluendie q Au
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Table 10 Means of serum glucose postfeeding of experimental diets (mg %).

Time Paragrass hay Cubed leucaena-straw TMR Means
(hours) + concentrate + concentrate
0 50.18 + 08.29 27.82 +14.30 57.92 +28.34 45.31 £ 15.63
3 58.79 £25.95 35.15+13.75 42.16+11.64 45.37 £ 12.14
6 78.14 + 32.18 54.07 £23.31 67.87 +21.78 66.69 = 12.08
9 72.21 £ 11.76 52.80 +15.50 67.86 £ 33.16 64.29 + 10.19
12 8.58 +23.07 70.32 +21.79 87.32 £12.62 82.07 +10.20
Means 69.58 +15.28 48.03 £ 16.81 64.63 + 16.47 -
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