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Item CON MON NIS SEM p-value

Intake, g/d
DM 13025 13228 1289.9 905 092
oM 1179.3 1197.3 1167.8 81.91 092
cpP 203.6 2084 200.6 14.12 083
NDF 3921 398.6 393.0 2737 096
ADF 2286 2354 2347 16.14 0.88

456 462 451 316 093

727 730 725 080 093
oM 778 783 776 071 079
cp 739" 753 732 051 003
NDF 538 557 520 166 031
ADF 525 541 532 184 084
EE 849" 80.0° 78.0° 125 <001

CON, control (no additives); MON, monensin, 40 mg/kg DM; NIS, nisin, 2745 mg/kg DM
“*Means within a row with different superscripts differ (P<0.05).
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p-value

Wk Trt x Wk
ALR UL 4430 4574 4335 3414 08 0.16 093
ALT, UL 154 137 131 116 038 <001 056
AST, U/L 119.1 1214 1140 659 053 030 0.06
BUN, mg/dL 280 29 281 094 058 0.64 0.04
CRE, mg/dL 071 071 072 0029 096 080 067
Glucose, mg/dL 645 66.0 657 135 0.50 <001 <001
TBA, pmol/L. 10.61 1032 1270 1279 037 031 036
TCHO, mg/dL. E2Y 452 373 215 <0.01 <001 009
TG, mg/dL 335 345 362 095 014 028 0.46
TP, g/dl. 488 481 483 0.104 083 097 0.06
Albumin, g/dL. 192 200 196 0.024 0.10 <001 001
Globulin, g/dL 295 281 287 0076 0.42 037 037
AG 0.66 072 069 0019 0.08 0.06 061

CON, control (no additives): MON, monensin, 40 mg/kg DM; NIS, nisin, 274.5 me/kg DM Trt, treatment; Wk, week; Trt x WK, interaction of treatment and week; ALP, alkaline phosphatase;
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; CRE, creatinine; TBA, total bile acids TCHO, total cholesterol; TG, triglyceride; TP, total protein;
A:G, Albumin:Globulin. **Means within a row with different superscripts differ (P<0.05).
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It Conten

Ingredient (% of DM)
Corn silage 2.00
Peanut 2200
Corn grain 3000
Soybean meal 7.00
DDGS 1200
Wheat bran 200
Urea 075
NaCl 075
NaHCO, 1.00
CaCO, 1.00
CaHPO, 037
Mineral Premix' 010
Vitamin Premix’ 003

Nutrient composition, %
DM 97
cp 1571
NDE 3038
ADE 17.92
EE 351
Ash 9.48
DE, MJ/kg" 1325

“Trace mineral element content per kg of premix: Cu 18,000 mg, Fe 35,500 mg, Co 300mg,
11,650 mg, Se 340mg, Zn 42,000 mg, Mn 36,000 mg, *Vitamin content per kg of premix: VA
20,040,0001U, VD, 6,600,000 U, VE 200,0001U. "DE was a calculated value, while the others
were measured values.
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Trt x Wk

BW kg . R B
Initial 2292 23.01 2317 0.792 054 - -
Final 35.76 3623 3575 0.796 0.74 - -

DMI, g/d 11949 11785 1180.8 46.88 095 <0.01 076

ADG, g/d 2608 2678 2553 930 065 <001 079

GF 022 023 022 0.006 037 <0.01 0.40

CON, control (no additives); MON, monensin, 40 mg/kg DM; NIS,

\, 274.5 mg/kg DM; Trt, treatment; Wk, week; Trt x WK, interaction of treatment and week; G:F, Gain:Feed.
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pH 637 646 652 0079 020 049 089

NH,N, mg/dL 1382 1179 1443 1955 052 006 0.07
Total VEA, mM 979 9038 886 327 016 083 086
Acetate, mM 620" 5540 548" 203 005 092 088
Propionate, mM 209 22 206 094 047 095 064
AP 299 252" 270° 0082 <001 062 078
Butyrate, mM o1 10.09 1027 0532 007 014 035
Valerate, mM 108 095 094 0059 021 097 089
Isobutyrate, mM 077 077 065" 0036 004 035 088
Tsovalerate, mM 121 145 126 0.09 0.24 006 0.86
TBCVEA, mM 198 222 191 0.126 022 027 086

CON, control (no additives); MON, monensin, 40 mg/kg DM; NIS, nisin, 274.5 mg/kg DM; Trt, treatment; Wk, week; Trt x Wk, interaction of treatment and week; AR acetate:propionate;
TBCVFA, total branched-chain VEA. **Means within a row with different superscripts differ (p<0.05).
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rget species GenBank accession no Size (bp)

Total bacteria F: CGGCAACGAGCGCAACCC AY548787.1 147
R: CCATTGTAGCACGTGTGTAGCC

Total fungi F: GAGGAAGTAAAAGTCGTAACAAGGTTTC GQ355327.1 120
R: CAAATTCACAAAGGGTAGGATGATT

Total protozoa F: GCTTTCGWTGGTAGTGTATT HM212038.1 234
R: CTTGCCCTCYAATCGTWCT

Ruminococcus albus F: CCCTAAAAGCAGTCTTAGTTCG CP002403.1 176
R: CCTCCTTGCGGTTAGAACA

Ruminococcus flavefaciens F: ATTGTCCCAGTTCAGATTGC AB849343.1 173
R: GGCGTCCTCATTGCTGTTAG

Butyrivibrio fibrisolvens F: ACCGCATAAGCGCACGGA HQ404372.1 65
R: CGGGTCCATCTTGTACCGATAAAT

Fibrobacter succinogenes F: GTTCGGAATTACTGGGCGTAAA AB275512.1 121
R: CGCCTGCCCCTGAACTATC

Ruminobacter amylophilus F: CTGGGGAGCTGCCTGAATG MH708240.1 102
R: GCATCTGAATGCGACTGGTTG

Prevotella ruminicola F: GAAAGTCGGATTAATGCTCTATGTTG LT975683.1 74

R: CATCCTATAGCGGTAAACCTTTGG
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Treatment®

LFJP  MFJP HFJP Treatment Quadratic
DMI (kg/d) 10.70 10.72 1081 1073 | 0.100 0.069 0.196 0078
Body weight (kg)
od 4044 4016 402.0 4041 | 4179 0329 0933 0.070
60d 468.6 467.4 4705 4702 | 5978 0.640 0.364 0.816
ADG (kg/d) 1.071° 1.097% 1143 1101 | 0.057 0.035 0.076 0.049
FCR (kg/kg) 10.02° 9.80% 9.48° 9.74% 0.429 0.033 0.042 0.060

sControl, LEJP, MEJP, and HEJP groups contained respectively 0, 5, 7.5, and 10 g FJP/100 g DM. Different superscript letters in the same row differed significantly.
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Contents [g/kg]

Control LFJP  MFJP

Ingredients

Corn silage 500 500 500 500
Corn grain, ground 275 242 2255 209
Wheat bran 34 19.6 12.4 52
Soybean meal 120 118 17 116
Cottonseed meal 40 394 39.1 388
Fermented jujube powder 0 50 75 100
Calcium carbonate 5 5 5 5
Salt 5 5 5 5
Calcium biphosphate 15 15 15 15
Sodium bicarbonate 5 5 5 5
Mineral and vitamin premix* 1 1 1 1

Chemical composition

NEm (M]/kg) 7.53 7.53 7.53 7.53
NEg (MJ/kg) 521 521 521 521
Crude protein 159.1 159.1 159.1 159.1
Neutral detergent fiber 3242 3256 3263 3269
Acid detergent fiber 177.4 178.5 179.0 179.6
cAMP mg/kg . 09 135 18
Polysaccharides g/kg 201 403 5.15 618
Polyphenols mg/kg 524 10.46 13.17 1553
Flavonoids mg/kg 27.63 83.85 111.04 140.13
Calcium 6.8 69 7.0 7.1
Phosphorus 43 42 42 42

“Contained per kg premix: 100 mg Co, 8,500 mg Cu, 50,000 mg Fe, 30,000 mg Mn, 30,000 mg
Zn, 300mg 1, 300 mg Se, 7,500,000 IU vitamin A, 1,200,000 IU vitamin D, and 40,000 1U
vitamin E.
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Treatment?®

LFIP  MFJP Treatment Quadratic
Total protein (pg/mL) 725 764 798° 791° 57.09 0012 0.003 0.158
T-AOC (U/mL) 6.68" 675" 697 684 | 0218 0.017 0.018 0.123
SOD (U/mL) 58.86 60.49 63.20 6122 | 3.603 0209 0.087 0250
GSH-Px (U/mL) 52.10 53.53 54.94 5322 | 3739 0415 0375 0.191
MDA (mmol/L) 236 2.02° 1.88° 1.95° 0.366 0.012 0.006 0.055

sControl, LEJP, MEJP, and HEJP groups contained respectively 0, 5, 7.5, and 10 g FJP/100 g DM. Different superscript letters in the same row differed significantly.
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Treatment® P-values

Control LFJP  MFJP Treatment Linear Quadratic

Apparent digestibility

Dry matter 67.11" 67.42 67.98% 6745 | 0640 0.015 0.059 0.026
Organic matter 7436 74.92 75.12 7483 | 0801 0.182 0.152 0093
Crude protein 7215 72.39° 7295 7243 | 0621 0.026 0.097 0.041
Neutral detergent fiber 58.72 59.02 59.64 50.42 1.169 0309 0.108 0.481
Acid detergent fiber 53.78" 54.08% 5451 54.16° | 0.583 0.041 0.048 0.068

Ruminal fermentation

pH 6.46 644 6.43 6.42 0.046 0373 0.090 0786
Total VEA (mM) 116.48" 1815 | 12277 | 117.94° | 5.163 0.032 0.191 0.037
Mol/100 mol

Acetate (A) 66.14" 6685 | 6693 | 6697 | 0623 0.004 0.002 0.059
Propionate (P) 20.78 20.67 2042 20.41 0.383 0.067 0.120 0.677
Butyrate 934 8.86 9.24 9.09 0.548 0233 0.634 0348
Valerate 172 1.70 167 1.64 0.168 0761 0291 0942
Isobutyrate 085 0.84 080 0.85 0.088 0620 0760 0411
Isovalerate 119 1.08 094 1.04 0213 0.081 0057 0118
AP 3.a8° 3.23% 328° 328" 0.067 0.001 0.001 0.184
Ammonia N (mg/100 mL) 10.03* 9.85% 9.65" 9.66° 0.326 0.020 0.003 0318

3Control, LEJ, MEJP, and HEJP groups contained respectively 0, 5, 7.5, and 10 g FJP/100 g DM. Different superscript letters in the same row differed significantly.
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Treatment?® P-values
LFEJP  MFJP SEM Treatment Linear Quadratic

Microbial enzyme activity"

Carboxymethyl-cellulase 0254 0262 0265 0264 | 0016 0.459 0.167 0.424
Cellobiase 0.166 0.170 0178 0174 | 0013 0.194 0.081 0342
Xylanase 0.816° 0820 | 0.828" 0.828° 0.012 0.031 0.006 0.487
Pectinase 0458 0.470 0472 0470 | 0021 0433 0226 0278
a-amylase 0464 0472 0474 0470 | 0022 0.782 0559 0.401
Protease 0.346° 0352 | 0.360° | 0356 | 0.011 0.044 0.018 0.192

Ruminal microflora (copies/mL)

Total bacteria, x10'! 3.90° 412 450" 418 | 0461 0.026 0.051 0.047
Total anaerobic fungi, x 10° 3.10 326 356 348 0536 0203 0.058 0475
Total protozoa, x 10% 2.14 2.36 235 225 0.278 0.242 0.407 0.067
R albus, x10° 5.14° 645 7.07% 578 1.637 0.043 0.244 0.011
R flavefaciens, x10° 3,990 470° 493 4.89° 0813 0.027 0.009 0.118
F. succinogenes, x10'° 2.05 218 2.87 230 0.764 0.073 0.160 0.134
B. fibrisolvens, x10° 422 429 143 4.16 1.845 0.990 0.990 0.779
P. ruminicola, x10" 134 1.52 172 1.52 0.602 0589 0.408 0330
Rb. amylophilus, x10° 1.06° 145 1.68° 134 0.510 0.047 0.115 0.021

“Control, LEJR, MFJ and HEJP groups contained respectively 0, 5, 7.5, and 10 g FJP/100 g DM. Different superscript letters in the same row differed significantly.
®Enzymatic activity units were as follows: carboxymethyl-cellulase (mol glucose/min/mL), cellobiase (umol glucose/min/mL), xylanase (mol xylose/min/mL), pectinase (jumol D-
galacturonic acid/min/mL), a-amylase (jumol glucose/min/mL), and protease (g hydrolyzed protein/min/mL).
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Treatments®

AAH SAH

Glucose (mmol/L) 317 325 0.103 0726
Total protein (g/L) 774 820 1738 0227
Albumin (g/L) 00 361 0979 0,078
Globulin (g/L) 374 4538 2587 0.139
Albumin/Globulin 108 082 0.064 0.068
Triglyceride (mmol/L) 0.198 0.160 0011 0124
Cholesterol (mmol/L) 496 450 0314 0477
Non-esterified fatty acid

() 0110 0103 0010 0755
P-hydroxybutyrate (mmol/L) 0708 0,633 0033 0.291
Urea (mmol/L) 540 507 0217 0474
Alanine transaminases (UL) 284 277 1714 0.835
Aspartate transaminase (U/L) | 77.6 97 7577 0.233
AST/ALT 282 33 0.184 0.198

“AAH, American alfalfa hay; SAH, Spanish alfalfa hay.
SEM, standard error of mean.
-AST/ALT, alanine transaminase/aspartate transaminase.
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Treatments®

SEM? p-value

AAH SAH
pH 651 656 0068 0731
“Total VFA® (mM) 49.68 55.49 2113 0.199
Mol/100 mol
Acetate (A) 62.01 60.97 0.689 0346
Propionate (P) 2176 2229 0457 0574
Butyrate 1365 1379 0331 0.265
Valerate 163 171 0.084 0.194
Isobutyrate 0.291° 0.526" 0.034 0.007
Isovalerate 0.660 0.703 0.054 0.698
AP 2.88 274 0.090 0.467
Ammonia N
(mg/100mL) 933 1127 1217 0.460

“*Means with different superscripts in each row differ significantly (p<0.05).
'AAH, American alfalfa hay; SAH, Spanish alfalfa hay.

'SEM, standard error of mean.

'VEA, volatle faty acids.

‘AP, acetate/propionate.
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Item

Dry matter (DM) 90.52
Crude protein (% DM) 1639
Neutral detergent fiber (% DM) 3217
Acid detergent fiber (% DM) 2435
Ether extract (% DM) 172
Calcium (% DM) 203
Phosphorus (% DM) 029
Relative feed value® 2022

“AAH, American alfalfa hay; SAH, Spanish alflfa hay.

SAH

91.92

17.74

35.52

26.53

163

165

030

1787

‘Relative feed value was calculated based on the contents of acid detergent fiber and neutral

detergent fiber.
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It AAH SAH
Ingredients (% DM)
Cornsilage 3L 3109
Brewer’s grain 400 400
Oathay 500 500
Corn grain, ground 730 7.29
Alfalfa hay 1283 1288
Soybean hull 445 445
Soybean meal 424 124
Cottonseed cake 434 433
Sodium bicarbonate 071 071
Concentrate supplement* 2602 2601
Chemical composition (% DM)
Crude protein 1491 1493
Neutral detergent fiber 47.10 47.00
Acid detergent fiber 1931 2034
Calcium 082 089
Phosphorus 038 038
NEL* (MJ/kg) 666 665

“AAH, American alfalfa hay; SAH, Spanish alfalf hay.
“Contained per ke premix dry matter: 31.3mg Co, 343.5 mg Cu, 2, 258 mg Fe, 1, 160 mg Mn,
1, 534mg Zn, 40.3mg 1, 17.7mg Se, 317.4 KIU vitamin A, 80.8 KIU vitamin D, and 3, 0301U
vitamin E.

NEL, net energy for lactating cow.





OPS/images/fvets-11-1433876/fvets-11-1433876-t003.jpg
Treatments®

AAH
Milk yield (kg/d) 2102
lk composition (%)
Milk protein (MP) 377
Milk fat (MF) 384
Lactose 470
Total solids 1305
MUN‘ (mg/dL) 1340
SCC* (x10'/mL) 2284
MEMP* 103
Nutrient digesti
Dry matter 7024
Organic matter 7278
Crude protein 76.25
Ether extract 80.49

Neutral detergent fiber 7156

Acid detergent fiber 5533

SAH

2126

367
378
450
1266
1368
25.10

103

68.28
7075
7420
78.97
69.58

48.70

“AAH, American alfalfa hay; SAH, Spanish alfalfa hay.

'SEM, standard error of mean.

MUN, milk urea nitrogen.

SCC, somatic cell count.

ME:MP, the ratio of milk fat to milk protein.
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