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Table 1. Ingredients and chemical composition of experimental diets (%o DM).

Treatments s los

(M)J) oy 6.2.

o e S ey L
Ca B e - Ingredients (%)
Chicken manure biochar Walnut shell biochar Control
-
1.5 1 0.5 1.5 1 0.5 - S e
Biochar level
30 30 30 30 30 30 30 s
Alfalfa
-4\{ bls
9.8 9.8 9.8 9.8 9.8 9.8 9.8 ¢
Wheat straw
PAS s
1.7 1.7 1.7 1.7 1.7 1.7 1.7
Wheat bran
i
48.2 48.6 49.0 48.2 48.6 49.0 49.4 e
Barley seed
<3l
4 4 4 4 4 4 4 2
Corn seed
Uy S
3.6 3.7 3.8 3.6 3.7 3.8 3.9
Soybean meal
'l 5 e
1 1 1 1 1 1 1 , SR o
Mineral-vitamin premix
Kas
0.2 0.2 0.2 0.2 0.2 0.2 0.2
Salt
(1o3) glord LS 5
Chemical composition (%)
&i}' eJLc
90.08 90.54 91.00 90.08 90.54 91.00 91.46
Dry matter
l>' .o
12.87 1296 13.05 12.87 1296 13.05 13.15 ) 7 oo
Crude protein
0.42 0.42 0.42 0.42 0.42 0.42 0.42 . )
Calcium
0.31 0.31 0.31 0.31 0.31 0.31 0.32 s
Phosphorus
Ky YY) ke G (555l
250 252 2.53 250 252 253 2.55 AR 2 A e S8 55

Metabolizable Energy (Mcal/kg)

ol Are g o S b /Y S e ) e S e V0 55 p S e ALY 0l 08 s 00 (5 08 e QYT 1o oSS a o
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Table 2. Means comparison of gas production (ml/200 mg DM) and gas production parameters in

experimental diets

S5 slaamnl 5

(cel) 58 W5 i
Gas production Gas production (h) (o) g o
parameters P Levels (%) Treatments
[¢ b 96 24
a ab a a Ll
0.096 22.93 29.22 26.36 -
Control
0.080% 19.32°  26.08 2278 0.5 S ey e
0.093%® 2226 27.68°  24.97% 1 Walnut shell bioch T
0.086%¢ 20.74%  26.66%  23.69"% 1.5 ainut shetl brochar
0.077° 21.25%  25.40° 21.32° 0.5 L
0.002% 2144 2533  22.46% 1 Cra S
0.081% 23 49 28,75 25 58 15 Chicken manure biochar
b Solee 3 lilisl Gl il
0.0036 0.689 0.654 0.695 o 2, =
SEM
Sl s o
P Value
ol -
0.0156 0.0132 0.0034 0.0014 o
within treatments
0.0308 0.0202 0.0348 0.0264 335 s Sl A
0.0295 0.1611 0.0061 0.0054 o o o within levels
0.2349 0.2579 0.0639 0.0906 55 gy Sl g e
0.1100 0.5864 0.6452 0.7487 o o g Linear
0.1804 0.1540 0.1303 0.1281 335 sy Sl 033 wr s
0.3448 0.0353 0.0008 0.0009 g et Db Quadratic
0.0106 0.0060 0.0316 0.0157 335 s Sl RS
0.0103 0.9958 0.9317 0.2679 o o o Cubic

(P<e/e0) sl o s gme Ol (glyls Ot a3 oslie Gy b gla Kl

(Cele p A dn) S8 W5 7510 (Sas osle p S Lo Yoo /2 o) 58 5 il b
Means within a column with different subscripts differ (P<0.05).
b: Potential of gas production (ml/200mg DM), c= Rate constant of gas production during incubation (ml/h)
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Table 3. Means comparison of metabolizable energy (ME), short chain fatty acids (SCFA), organic matter
digestibility (OMD) and dry matter digestibility (DDM) in experimental diets
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Table 4. Means comparison of ammonia and methane in experimental diets.
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Abstract

Background and objectives: Biochar is a carbonaceous material obtained when burning
agriculture and animal biomass in a closed container with little or no available oxygen. Biochar
combines a porous structure and large surface area that create habitat for establishment and
development of biofilm residing microbes in anaerobic environments including rumen and
increased microbial growth, reproduction and improved efficiency of fermentative digestion.
Highly porous structure of biochar such as methanotrophes (methane oxidants) facilitates the
formation of microbial colonies. Methane oxidation, archae and methanotrophic consortia on to
the surfaces of the biochar increase as well as their population. The objective of this study was
to determine effect of different levels walnut shell and chicken manure biochar on gas
production, digestibility, methane, and ammonia production in an in vitro batch fermentation
system.

Materials and methods: Sun-dried walnut shell and chicken manure heated in a closed
container with little available oxygen. Levels of 0.5, 1 and 1.5% of each biochar were added to
the experimental diet including alfalfa, wheat straw, barley grain, corn grain, soybean meal,
vitamin and mineral supplement and salt with ratio 60% forage to 40% concentrate. The study
was carried out in a completely randomized design with seven treatments: 1- Control, without
biochar; 2- basal diet+ 0.5% walnut shell biochar; 3- basal diet+ 1% walnut shell biochar; 4-
basal diet+ 1.5% walnut shell biochar; 5- basal diet+ 0.5% chicken manure biochar; 6- basal
daiet+ 1% chicken manure biochar; and 7- basal diet+ 1.5% chicken manure biochar. All
samples were incubated with three replications using buffered rumen fluid obtained from four
Kermanian sheep (two years old and 50.5 kg weight) for 2, 4, 6, 8, 12, 18, 24, 48, 72 and 96 hrs.
At the end of 24 hrs of incubation gas production, dry matter digestibility, concentrations of
ammonia and methane was measured and gas production parameters, metabolizable energy,
short chain fatty acids and organic matter digestibility were estimated.

Results: The result showed that the gas production decreased (P<0.01) by addition of biochar to
diets after 24 and 96 hrs of incubation, but the level of 1% of walnut shell biochar and 1.5% of
chicken manure biochar had minimal impact on gas production. Means of metabolizable energy,
short chain fatty acids and digestibility of organic matter at the level 1% of walnut shell biochar
and 1.5% chicken manure biochar were not different from control. Digestibility of dry matter in
vitro increased at the 1% level of walnut shell biochar (p<0.01) and 1.5% of chicken manure
biochar (p<0.01). Addition of 1% walnut shell biochar and 1.5% chicken manure biochar
decreased ammonia-N concentrations, methane and methane production compared to control.

Conclusion: In general, these findings indicated that the 1% walnut shell biochar and 1.5%
chicken manure had a potential to decrease methane mitigation and ammonia concentrations.
Therefore, they can be new alternatives for modifying of rumen fermentation.
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