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Control i P-value Polynomial

contrast*
Rumen pH 714 712 693 718 007 0335 ns.
Redox potential
o) -292 -290 304 -237 108 0086 ns.
BUN (mg/100mL) 239 20t 7z 26 092 0050 Lc
Ammonia-N
(g0t 124 129 120 n3 018 0727 ns.
“Total VEA (mM) 622 507 587 570 356 0081 ns.
(mol/100mol)
Acetate 742 745 745 753 044 0737 ns.
Propionate 136 142 141 141 011 0308 ns.
Iso-Butyrate 138 135 136 143 002 0226 ns.
N-Butyrate 650 661 685 625 018 0133 ns.
Tso-Valerate 145 116 110 116 006 0402 ns.
N-Valerate 137 091 100 0386 010 0353 ns.
N-Caproate 146 131 112 095 o1 0543 ns.
Ratio AP 546 526 530 537 006 0538 ns.

“* Within a row treatment means without a common superscript differ, P<0.05.
‘Polynomial Contrast: Significant (P <0.05) linear (L) or cubic (C) effects if the response to incremental doses of biochar is estimated by polynomial contrast. n.s: no significant,
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Control i P-value Polynomial

contrast*
Rumen pH 701 696 721 706 001 0452 ns.
Redox potential
o) 298 -283 -301 ~267 576 0124 ns.
BUN (mg/100mL) 25 254 2y 2400 053 0001 Qc
Ammonia-N
(g0t 138 153 141 4 084 0191 ns.
“Total VEA (mM) 6.1 599 187 562 168 o112 ns.
(mol/100mol)
Acetate 758 753 750 755 02 0581 ns.
Propionate 134 139 135 135 011 0718 ns.
Iso-Butyrate 133 140 149 146 005 0,069 ns.
N-Butyrate 633 620 664 626 02 0341 ns.
Tso-Valerate 112 118 119 117 005 0719 ns.
N-Valerate 097 107 103 091 003 0095 ns.
N-Caproate 1.06 103 112 115 005 0878 ns.
Ratio AP 565 545 555 559 005 079 ns.

~< Within a row treatment means without a common superscript differ, P<0.05
‘Polynomial Contrast: Significant (P <0.05) cubic (C) or quadratic (Q) effects on the response to incremental doses of biochar estimated by polynomial contrast. n.s: no significant,
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Groups*

PSMS15

PSMS20

p-value

PSMS10
Rumen papilla length/mm 249" 248" 259°
Rumen papilla wideh/mm 042" 042" 0.45*
Rumen muscular thickness 383 390 402

“RSMS replaced WPCS atlevels of 0%, CON; 5%, PSMSS; 10%, PSMS10; 15%, PSMS15; or 20%, PSMS20.
““Different letters indicate significant differences between different groups (p<0.05).

261"
046"

398

273

0.489"

400

0.027

0017
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Groups*

PSMS10 PSMsS15 PSMS20

Bacteria

ACE 573 53615 53034 56934 44666 0291
Chaot 51781 50602 493.68 55279 4064 0312
Simpson 090 097 094 097 092 0.132
Shannon 575 647 600 672 553 0270
PD_whole_tree 3044 2882 2800 2919 244 0352
Coverage 096 096 096 0.96 096

Fungus

ACE 12660 9755 89.22 97.27 105.06 0.297
Chaot 12673 9405 8538 9878 108,07 0455
Simpson 090 087 091 087 0.87 0319
Shannon 419 396 418 400 399 0643
PD_whole_tree 18.19 1931 1875 2039 2115 059
Coverage 100 100 100 100 100

*PSMS replaced WPCS at levels of 0%, CON; 5%, PSMSS5; 10%, PSMS10; 15%, PSMSIS; or 20%, PSMS20.
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Nutrient levels P.SMS Content  WPCS Content

(%) (%)
Crude protein 870 677
Crude fat 241 440
Crude ash 2941 1339
Neutral detergent fibers 397 5997
Acid detergent fibers 18.69 37.08
Calcium 0.63 059
Phosphorus 001 023

“The chemical composition was based on dry matter basis.
'Nutrient levels were obtained from chemical analysis.
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Groups

PSMS5 PSMS10 PSMS15 PSMS20

Ingredients
PSMS 000 500 10.00 15.00 2000
Whole
Corn 5236 4736 4236 3736 3236
silage
Comstalk 764 7.64 764 764 764
Corn 12,08 12,08 12,08 1208 1208
Wheat

632 632 632 632 632
bran
Soybean

19.10 19.10 19.10 19.10 19.10
meal
NaCl 100 100 100 100 100
Premix* 150 150 150 150 150
Total 10000 10000 100.00 100.00 100.00

Nutrient levels'

ME (M)
9.10 9.18 9.27 9.36 9.44
kg
cp 1441 1451 14.60 14.69 14.81
NDF 05 a7 1093 4013 3933
ADF 2551 24.56 23.62 2267 21.73
Ca 049 0.62 075 0.86 1.02
T 038 038 037 037 036

“Premix provided the following per kg in basic diets: 10mg of iron, 135 mg of manganese,
100mg of zinc, 0.5 mg of cobalt, 12.5mg of copper, 0.3 mg of selenium, 1.5 mg of iodine,
14001U of vitamin A, 5001 of vitamin D, and 50 mg of vitamin E.

'ME, metabolic energy; CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent
iber; TR, total phosphorus.

“The metabolic energy and metabolizable protein in the nutritional level were calculated
reference to the Nutritional Requirements of Sheep for Meat in China, and the rest were
measured values.

'PSMS replaced WPCS atlevels of 0%, CON; 5%, PSMS5; 10%, PSMS105 15%, PSMS1S; or
20%, PSMS20.
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Groups*

PSMS10 PSMS15 PSMS20
Initial weight/kg 29.97 29.50 3052 29.78 29.64 0514
Final weight/kg 1823 47.73 4781 1608 1679 0,640
ADG/(gd™) 20290 20251 207.81 18161 196.21 0475
DMI/(gd™) 1593.70 1619.65 161236 1609.83 1625.85 0.457
G 794 808" 800° 889° 916 0015

“RSMS replaced WPCS atlevels of 0%, CON; 5%, PSMSS; 10%, PSMS10; 15%, PSMS15; or 20%, PSMS20.
““Different letters indicate significant differences between different groups (p<0.05).
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P-value

Polynomial

contrast!

Biochar 1
DMI (kg)
CH. (g/day)
H, (g/day)

CH, (g/kg
DMI)

Biochar 2
DMI (kg)
CH, (g/day)
H; (g/day)

CH. (g/kg
DMI)

7.91

189

0.00

239

851

1974

0.00

232

808
176"

0.00

218

861
180%

0.00

2100

803
182%

0.00

28

865
188"

0.00

27

Within a row treatment means without a common superscript diffr, p<0.05.

7.90
170°
0.00

215

847
170°
0.00

202

013

509

0.00

040

033

689

0.00

086

ns.

0.007

ns.

0029

ns.

0.001

ns.

0.001

ns.

ns.

ns.
Lc

ns.

Lc

‘Polynomial Contrast Significant (p <0.05) linear (L) o cubic (C) effects if the response to incremental doses of biochar is estimated by polynomial contrast. n.s.: no significant.
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Detail Biochar 1 Biochar 2

Parent material (%)

Eucalyptus spp. - 285
Acacia cambagei 100 -
Wheat straw - 285
Wheat straw ash - 143
Zeolite = 143
Bentonite - 143

Pyrolysis temperature

©c)

Holding time at the

highest heating. 12 35

temperature (h)

Post-pyrolysis manipulation (g/100g biochar)

Acidified - 6(11M HCl)
KNO, - 66
NaCl 315 -
Caco, 300 -
Molasses 85 -

pH 143 441
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Diet Proportion  Nutritional Content

composition level

Alfalfa Hay 24.25 Organic matter 89.85

Wheat straw hay 33.61 Crude protein, % 1038

Hay 26.50 Neutral detergent 47.87
fiber, %

Concentrate 13.31 Acid detergent fiber, 31.96

supplements %

baking soda 1.20 Ca, % 131

Nacl 1.04 R% 0.19

Total 100.00 ME, MJ/kg 9.75

The nutrient content represents the measured value, while metabolic energy denotes the

calculated value.
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Ingredient Content Nutrient Content

levels

Corn 52 DM 8813
Soybean meal 255 Ash 634
Wheat bran 36 Crude protein 19.72
Barley 78 Crude fat 338
Vinasse 55 NDF* 1275
Limestone 35 ADF 668
CaHPO, 07 Ca 096
Nacl 08 3 084
Premix* 06 ME*, MJ/kg 277
Total 100

“The premix provided the following per kilogram of the diet: VA 1200010, VD 500010, VE
701U, Fe 100mg, Cu 10mg, Mn 30 mg, Zn 90mg, Se 0.3me,11.0mg, Co 0.2mg.

'NDE, neutral detergent fber.

ADE, acid detergent fiber.

Metabolizable energy, calculated from National Research Council (2001).
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