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Background and Objectives: Biochar is one of the carbon compounds that
have been introduced as a suitable substitute for some food additives,
including antibiotics. The purpose of this study was to investigate the effect
of using different levels of a type of mineral Biochar from Kohbanan
Biochar mine in Kerman on growth performance, digestibility of nutrients,
some blood parameters, and rumen fermentation of weaned Holstein
calves.

Materials and Methods: In the present study, 40 Holstein weaned calves
(male and female) with an average age of 128+7 days and an average
weight of 99.4 + 0.4 kg were used in a completely randomized design with
4 treatments and 10 replications. Experimental treatments include: 1) basal
diet without mineral Biochar (control diet), 2) basal diet with 0.33%
mineral Biochar, 3) basal diet with 0.66% mineral Biochar, 4) basal diet
with 1% mineral Biochar (all based on the percentage of dry matter of the
ration). A two-week adaptation period was considered. Weaned calves
were weighed upon entering the design and weighing was repeated every
two weeks until the end of the experiment. Calves were kept in individual
stalls and fed experimental diets for three months. During the experiment,
the feed consumed three times a day was provided to the calves at the limit
of optional consumption. The amount of feed consumption was measured
daily and average daily weight gain, average feed consumption, and feed
conversion efficiency were calculated. At the end of the experiment, a
blood sample was taken from the jugular vein of the calves and blood
parameters including urea nitrogen, glucose, total protein and triglyceride,
albumin, alanine aminotransferase, aspartate transaminase, very low-
density lipoprotein, low-density lipoprotein, and high-density lipoprotein
were determined. Also, at the end of the test, the digestibility of dry matter,
organic matter, crude protein, the insoluble neutral detergent fiber, pH, and
ammonia nitrogen concentration of rumen liquid was measured.

Results: The results showed that the use of mineral Biochar in the feeding
of weaned calves had no significant effect on dry matter consumption,
daily weight gain, total weight gain, and average feed conversion
efficiency. The highest apparent digestibility of dry matter, organic matter,
protein, and insoluble neutral detergent fiber was related to calves fed with
a diet containing 1% Biochar (P< 0.05). The concentration of glucose, urea,
and high-density lipoproteins in the blood of calves fed with a ration
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containing one percentage of Biochar was higher than that of the calves of
the control group (P<0.05). The concentration of cholesterol, triglyceride,
aspartate transaminase, alanine aminotransferase, albumin, total protein,
very low-density lipoproteins, low-density lipoproteins, gamma globulin
did not differ significantly between the experimental groups. Also, calves
fed on a diet containing 1% Biochar had more ammonia nitrogen and lower
rumen pH than the control group (P< 0.05).

Conclusion: In general, the results of this experiment showed that the use
of 1% mineral Biochar in the ration of weaned calves can have positive
effects on digestibility, some blood parameters, and rumen fermentation.
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Table 1. Chemical compositions of Kohbanan mineral Biochar

Sl s
Amount Compositions
19.4 B sl
Organic matter (%)
11.2 </._> S osS
Organic carbon (%)
0.34 @) JS 0555
Total nitrogen (%)
2.37 ({») el -,\:‘Al
Amino acid (%)
0.62 <'/«>_ &Jy el
Folic acid (%)
1.6 ) &.»,» Aol
Humic acid (%)
13.98 (Ppm) &5.1
Arginine (ppm)
9490 (ppm_) &g_,\w el
Aspartic acid (ppm)
1455 (ppm)_ &uu S8
Glutamic acid (ppm)
126 (pp_m} Ot
Histidine (ppm)
12567 (pp_m) e
Leucine (ppm)
70.9 (ppm) i
Serine (ppm)
0.06 (1) Js A-s
Total phosphorus (%)
0.52 B ol I oy
Absorbable potassium (%)
6.7 (Mg /kg) i G ,is

Absorbable phosphorus (mg / kg)
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Table 2. Food ingredients and chemical composition of diet
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Sl edias |25 sl

Dry Matter (%) Feed ingredients
20.0 Barley -
23.0 Corne s
20.0 Soybean meal L 5. dlss
45 Wheat bran S g
0.9 “Vitamin supplement .l o5
0.9 “Mineral supplement PR
15 Sodium bicarbonate ... s S
1.0 Calcium carbonate ,..is <y S
0.2 Dicalcium phosphatelivs s s>
0.5 Salts
4.0 Straw.\s
235 Alfalfaas 5.
st &S 5
Chemical composition
91.93 (Aoy) K osle
Dry Matter (%)
266 (;ﬁi}a:bcﬁ)l:sj:é)lf&)wﬁb‘}{udjfi\
' Metabolizable Energy (Mcal/kg DM)
181 (i osle Df)l.:s 23 68K S el (g5
' NE, (Mcal/kg DM)
118 (Li_i}a:bcjf}l.:s):éjjlﬂfﬁ)m)uaﬂ;‘-‘_gjjﬂ
' NE, (Mcal/kg DM)
1766 (Lg..l;- osle .La):) f\> u’::JJJ"
Crude protein (% DM)
303 (g,<..l.>- osle .Lp)}) ¢l;. =3
Crude fat (% DM)
16.60 (it osle do3) (ke iy 53 53 Jgloeal 58
' Insoluble fiber in acid detergent (% DM)
28.49 (i osle o ys) o oy 5 53 Jslowal o
' Insoluble fiber in neutral detergent (% DM)
566 (i osle Ao 3) s
Ash (% DM)
0.75 (e -a:La Ao y3) (.,...JS
Calcium (% DM)
051 (Kix o3be Ao yn) Laud

Phosphorus (% DM)
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“Dicalcium Phosphate (51.73%), Hydrogel (8.01%), Copper Sulfate (0.12%), Iron Sulfate (0.12%), Selenium (0.1%),
Manganese Oxide (0.54%), Cobalt (0.03%), Calcium lodate (0.01%), Zinc Sulfate (1%), Magnesium Oxide (9.01%),
Salt (10.01%), Calcium Carbonate (4.5%), Vitamin A (0.1%), Vitamin E (0.02%), Vitamin D5 (0.05%), Antioxidant

(0.11%), Magnesium Sulfate (3.38%).
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Table 3. The effect of different levels of mineral biochar on growth performance in weaned calves (%DM)

(do3) Sbns )l 5o

62 Ses i
e o= Mineral Biachar (%) Traits performance
1 0.66 0.33 0 P
Y H s osle LB
071 049 5.30 5,57 5.86 T B
Daily Dry Matter intake (kg)
S Dy O il 53l
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Daily Weight gain (kg)
S O3 Ll
0.10 5.84 120.92 117.60  120.22 107.55 (6550 &5 035 2
Total Weight gain (kg)
ST 5 ea3l
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Feed Conversion Ratio
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Table 4. The effect of different levels of mineral biochar on apparent digestibility of nutrients in weaned calves
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Table 5. The effect of different levels of mineral biochar on some blood parameters in weaned calves (%DM)
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Table 6 - The effect of different levels of mineral biochar on some rumen fermentation parameters in weaned
calves (%6DM)
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