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Effect of neutral detergent fiber and tallow supplementation in
total mixed ration using coarse ground rice straw as main
fiber source in dairy cows
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ABSTRACT: The objective of the study was to investigate the effects of dietary neutral detergent fiber (25 or
35%DM) and tallow supplementation (0 or 5%DM) in total mixed ration using coarse ground rice straw as the main
fiber source in ruminally fistulated and milking cows. The experiment was split into 2 parts. In the first experiment,
four ruminally fistulated Holstein Friesian non-lactating dairy cows were assigned in a 4x4 Latin square design.
The result indicated that increasing dietary neutral detergent fiber and tallow supplementation affected dry matter

1

AT FAN ATLASLITIN AUEANENAN maﬁﬁm:mmiu‘f@ﬂmimwm wﬁwmﬁammiuiaﬂmmmmﬁmm
a1119 52000
Department of Animal Science and Fishery, Faculty of Science and Agricultural Technology, Rajamangala University of
Technology Lanna Lampang, Lampang, Thailand. 52000.

AT TFVAT BIF ATENTWENNIEITNTB wﬁwmf&“ﬂmm‘iuiaﬂa‘wmm@% M aAelAN A, NaRAg 47160.
Department of Animal Science, Faculty of Natural Resources, Rajamangala University of Technology Isan, Pungkhon,
Sakon Nakhon. Thailand. 47160.



WALINEAT 36 © 43-52 (2551).

KHON KAEN AGR. J. 36 : 43-52 (2008)

and nutrient intake (P<0.05) but did not affect on ruminal pH, ruminal ammonia-nitrogen, bacteria and protozoa
population, and blood metabolites (P>0.05). In the second experiment, sixteen crossbred and purebred Holstein
Friesian lactating dairy cows, average weight 450 kg in second to third of lactation and midlactation, were assigned
in 2x2 factorial arrangement in a randomized complete block design. The result indicated that increasing dietary neutral
detergent fiber and tallow supplementation had no effect on dry matter intake, milk yield, and milk composition
(P>0.05) except solids-not-fat tended to be decreased with tallow supplementation in total mixed ration (P<0.05).
(Keywords: Neutral detergent fiber, tallow, coarse ground rice straw, total mixed ration, cows)
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Table 1. Ingredient of total mixed rations (% dry matter basis).
ltems 25% NDF 35% NDF
0% Tallow + 5% Tallow 0% Tallow 5% Tallow
Coarse ground rice straw 20 20 28.8 28.8
Cassava chip 493 44 35 30
Molasses 3 3
Tallow - -
Whole cotton seed 5 10 10
Soybean meal 17.7 18.0 18.2 18.2
Urea 2 2 2
Salt 0.5 05 0.5 0.5
Sulfur 0.2 0.2 0.2 0.2
Di-calcium phosphate 1.7 1.7 1.7 1.7
Sodium bicarbonate 0.5 0.5 0.5 0.5
Total 100 100 100 100
Chemical composition of diets (%DM)
Dry matter 67.1 64.8 58 60.7
Crude protein 15.2 15.8 15.5 15.0
EE 4.7 7.7 5.3 8.5
NDF 29 29.2 38.7 38.9
ADF 16.5 16.8 20.8 19.9
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Table 2. Intake, nutrient intake of ruminally fistulated dairy cows.
hems 25% NDF 35% NDF
0% Tallow 5% Tallow 0% Tallow 5% Tallow SEM P-value
Intake
- kgDM/h/d 8.61° 7.64° 6.51° 7.54° 055  0.010
- % BW/h/d 153° 1.36 117° 135 % 012  0.032
Nutrient Intake (kg/h/d)
-CP 131° 120 % 1.01° 113" 0.08  0.011
- EE 0.40° 0.58 ° 0.34° 0.64° 0.04  0.000
- NDF 249° 2.22° 2.52° 2.93° 020 0014
- ADF 136 1.28° 1.36 % 150" 010  0.106
Body weight (kg) 578 571 576 576 12.09  0.830

** Mean values within a row with different superscripts are significantly different according to the Isd (P<0.05).
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Table 3. Ruminal pH, ammonia nitrogen and microbial population in the rumen of fistulated cows.

ltems 25% NDF 35% NDF
0% Tallow 5% Tallow 0% Tallow 5% Tallow SEM P-value
Ruminal pH after feeding (h)
0 6.88 6.64 6.82 6.78 0.29 0.700
2 6.75 6.57 6.51 6.75 0.20 0.308
4 6.62 6.36 6.56 6.58 0.24 0.511
6 6.59 6.50 6.64 6.66 0.18 0.664
Mean 6.71 6.51 6.63 6.69
Ruminal ammonia nitrogen (mg/dl) after feeding (h)
0 23.41 29.33 24.57 26.04 3.79 0.243
2 27.39 26.77 31.74 25.76 4.97 0.509
4 21.14 22.19 25.16 21.77 2.83 0.376
6 18.78 16.00 15.08 19.08 4.04 0.368
Mean 22.68 23.57 24.13 23.16
Ruminal bacteria (x10° cell/ml) after feeding (h)
0 2.81 3.32 2.59 2.46 0.53 0.213
2 3.19 2.79 3.35 2.34 1.05 0.567
4 2.59 2.42 2.90 2.72 0.90 0.890
6 2.70 3.36 3.86 3.33 1.32 0.687
Mean 2.82 2.97 3.17 2.71
Ruminal protozoa (x10* cell/ml) after feeding (h)
0 1.20 0.97 1.37 1.42 0.61 0.734
2 1.27 0.82 0.90 1.60 0.81 0.547
4 0.70 0.72 0.75 1.15 0.32 0.258
6 0.52 0.72 0.92 1.00 0.68 0.764
Mean 0.92 0.81 0.98 1.29
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Table 4. Blood metabolites and packed cell volume in fistulated cows at various times of feeding.

ltems 25% NDF 35% NDF
0% Tallow 5% Tallow 0% Tallow 5% Tallow SEM P-value
B-hydroxybutyrate (mg/dl) after feeding (h)
0 3.08 2.53 2.15 2.70 0.47 0.184
2 2.72 2.33 2.26 3.63 1.08 0.311
4 2.08 2.40 1.80 2.35 0.39 0.502
6 2.15 1.78 2.33 2.73 0.59 0.433
Mean 2.51 2.26 213 2.85
Triglycerides (mg/dl) after feeding (h)
0 3.78 4.15 3.87 4.06 0.40 0.590
2 4.21 4.53 3.93 457 0.74 0.610
4 4.21 4.66 4.15 4.38 0.78 0.802
6 4.10 3.87 4.02 3.93 0.57 0.942
Mean 4.07 4.30 3.99 4.23
Packed cell volume (%) after feeding (h)
0 37.00 35.25 33.50 35.75 4.73 0.774
2 33.73 34.75 33.50 37.00 2.30 0.229
4 34.25 36.25 35.50 37.12 2.54 0.515
6 35.00 34.25 36.50 37.25 2.62 0.357
Mean 34.99 35.12 34.75 36.78
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Table 5. Intake, milk yield, milk composition and body weight of milking cows.
NDF (%) Tallow (%)
ltems P-value P-value
25 35 0 5
Intake
- kgDM/h/d 15.52 16.07 0.362 16.06 15.53 0.386
- % BW/h/d 3.46 3.51 0.691 3.65 3.31 0.026
Nutrient Intake
-CP 2.39 2.45 0.483 2.49 2.36 0.161
- NDF 4.49° 6.24° 0.0001 5.49 5.24 0.218
- ADF 257° 3.28° 0.0001 3.03 2.82 0.068
Milk yield (kg/h/d) 15.68 15.99 0.845 15.56 16.12 0.727
Milk composition (%)
- Fat 412 416 0.883 413 4.16 0.898
- Protein 3.79 3.83 0.634 3.90 3.72 0.068
- Solids-not- fat 8.74 8.83 0.604 8.96 ° 8.60° 0.047
- Total solids 12.87 12.95 0.821 13.09 12.72 0.314
Initial weight (kg) 447 469 0.077 453 463 0.407
Final weight (kg) 457 461 0.473 454 458 0.735

** Mean values within a row with different superscripts are significantly different according to the Isd (P<0.05).
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