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Table 1. Ingredients and chemical composition of the diet (DM-basis)

Diets®

Item 1 2 3 4
Alfalfa hay 23.00 23.00 23.00 23.00
Corn silage 20.30 20.30 20.30 20.30
Corn grain (ground) 11.10 11.10 11.10 11.10
Barley grain (ground) 15.13 16.83 18.28 20.13
Beet pulp 3.75 3.75 3.75 3.75
Soybean meal (SBM) 18.70 12.50 6.20 --
Xylose-treated SBM -- 4.50 9.00 13.7
Whole cottonseed 5.70 5.70 5.70 5.70
Sodium bicarbonate 1.00 1.00 1.00 1.00
Calcium carbonate 0.450 0.450 0.450 0.450
Mineral supplement 0.450 0.450 0.450 0.450
Sodium choloride 0.30 0.30 0.30 0.30
Zinc oxide 0.04 0.04 0.04 0.04
Magnesium oxide 0.08 0.08 0.08 0.08
Price/kg of diet DM (Rial) 2720 2810 2890 3000
Chemical composition
NE,, Mcal/kg 1.57 1.57 1.57 1.58
CP (%DM) 16.8 16.7 16.6 16.6
RDP (%DM) 11.6 10.6 9.5 8.5
RUP (%DM) 52 6.1 7.1 8.1
NDF (%DM) 324 33.2 33.9 34.7
Forage NDF (%DM) 20.8 20.8 20.8 20.8
NFC (%DM) 41.9 424 43.0 435
DCAD (meqg/kg) 298 298 301 304

%1 = control diet, 2 = 4.5% XSBM diet, 3 =9%XSBM diet, 4 = 13.7%XSBM diet.
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Table 2. Effect of xylose-treated soybean meal and parity on milk production and composition.
Treatment” Parity
Item 1 2 3 4 T-effectt  Multi® Pirimi® P-effect*  SE
Milk yield, kg/d 29.7° 317 32.9°  316° = 33.22 296" *k 0.82
4%FCM, kg/d 30.0° 331°  335%  31.4% ok 33.7%  30.2° ok 1.08
Milk fat, % 412 416 4.16 3.93 ns 4.01 4.20 ns 0.18
Fat yield, kg/d 1.21°  129* 1350 123 * 1.33% 1.2 *k 0.06
Milk protein % 3.08 3.5 3.10 3.00 ns 3.12 3.05 ns 0.09
Protein yield, kg/d 0.91° 0.98®  1.00°  0.94% ok 1.03%  0.88° ok 0.04
Milk lactose, % 463 466 4.75 4.60 ns 4.69 4.63 ns 0.12
Lactose yield, kg/d 1.36°  146°  153*  1.44° ok 1.55%  1.34 ok 0.05
Milk SNF°, % 807 821 8.19 8.07 ns 8.29*°  7.98" *k 0.19
SNF yield, kg/d 2.39°  260° 268 255 >k 2.75°  2.3%° *x 0.08
Milk TS®, % 1257 1287 1294  12.66 ns 12.94*  12.85° * 0.31
TS yield, kg/d 371 405 4222 399 ok 430°  3.68° *k 0.12
ME’, Mcal/d 21.6° 231%  241°  22.4b° *x 241° 214° *x 0.21

%1 = control diet, 2 = 4.5% XSBM diet, 3 =9%XSBM diet, 4 = 13.7%XSBM diet.

1. Treatment effect, 2. Multiparous, 3. Primiparous, 4. Parity effect 5. Solids-Non-Fat, 6. Total solids, 7. Milk energy.
*. P<0.05

** P<0.01

ns. Non significant
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Table 3. Effect of xylose-treated soybean meal and parity on feed, protein and energy intake and efficiency

Treatment’ Parity
Item 1 2 3 4 T-effectt  Multi® Pirimi® P-effect*  SE
Intake
DM, kg/d 201 202 204 198 ns 21.3* 189" *x 0.4
CP, kg/d 337 337 338 329 ns 356%  3.15° ok 0.02
Energy, Mcal/d 315 317 320 313 ns 335%  20.7° i 0.16
Feed Efficiency
4%FCM, kg/ kg 150° 1.59® 1.64*® 1.57® * 159 159 ns 0.20
ME?®, Mcal/ kg 1.07° 1.14® 118 1.13® * 113 113 ns 0.09
CP Efficiency
4%FCM, kg/ kg 8.91° 951* 989%  954% * 931 956 ns 0.09
Protein yield, kg/kg 0.269° 0.291* 0.297° 0.285® * 0.290  0.280 ns 0.01
Energy Efficiency
4%FCM, kg/Mcal 0.953" 1.020" 1.046° 0.990%® * 0.987 1.013 ns 0.02
ME®, Mcal/Mcal 0.684° 0.727* 0.752° 0.715® * 0.720  0.719 ns 0.01

%1 = control diet, 2 = 4.5% XSBM diet, 3 =9%XSBM diet, 4 = 13.7%XSBM diet.

1. Treatment effect, 2. Multiparous, 3. Primiparous, 4. Parity effect 5. Milk energy.
*. P<0.05

** P<0.01

ns. Non significant
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Table 4. Effects of xylose-treated soybean meal on blood metabolites, BW and urine, fecal and ruminal pH

Treatment® Parity

Item 1 2 3 4 T-effectt Multi® Pirimi® P-effect’ SE

Total protein, mg/dl 8.09 8.18 8.26 9.08 ns 8.55 8.28 ns 0.81
Albumin, mg/dl 4.23 4,53 4,53 4.59 ns 4.38 4.56 ns 0.32
Urea, mg/dl 22.49° 1836° 17.58° 16.74° *x 17.46° 19.81° * 1.49
Glucose, mg/dl 63.86 68.13 64.13 64.88 ns 65.13 65.44 ns 3.56
Body weight, kg 542 549 546 543 ns 570°  521° *x 6.37
BW change, kg/d -0.04 0.05 0.08 0.24 ns 0.13 0.04 ns 0.38
Rumen pH 6.28 6.28 6.23 6.17 ns - - - 0.05
Urine pH 8.24 8.24 8.31 8.25 ns 8.30% 8.22° * 0.06
Fecal pH 6.38 6.46 6.36 6.39 ns 6.36 6.43 ns 0.17

*1= control diet, 2 = 4.5% XSBM diet, 3 =9%XSBM diet, 4 = 13.7%XSBM diet.
1. Treatment effect, 2. Multiparous, 3. Primiparous, 4. Parity effect.

* P<0.05
** P<0.01
ns. Non significant
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Abstract

Eight Holstein dairy cows (4 primiparous and 4 multiparous) were used in a replicated 4x4 Latin square
design with four 21-d periods to investigate effects of xylose-treated soybean meal (XSBM) as a source of
ruminal undegradable protein in early lactation cows fed barley-based diets. Treatments were diets with XSBM
ratios of (1) 0% (control), (2) 4.5%, (3) 9% and (4) 13.7%5, on a dry matter DM basis. Milk production,
4%FCM, milk energy, milk protein, lactose, solids-non-fat and total solids yield were increased by feeding
XSBM. Milk fat, protein, lactose, solids-non-fat and total solids percent were not different among treatments.
Intake of dry mater, crude protein and energy, blood glucose, albumin and total protein, rumen, fecal and urine
pH and changes in body weight were not affected by treatments. Feed, crude protein and energy efficiency were
improved by substitution XSBM for soybean meal but not by parity. Increasing dietary XSBM in the ration
reduced blood urea N. Results of this study showed that increasing dietary XSBM ratio improved milk
production in early lactation cows fed diets based on barley.
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