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ABSTRACT

This study aimed to compare the effects of combined buffer and sodium bicarbonate on growth performance and
ruminal parameters of Holstein young bulls with an average weight of 330.8+43.1 kg and an age of 240 days, fed
with a high-concentrate diet. The experiment was conducted for 90 days with 10 days of habituation in a completely
randomized design with three dietary treatments and 10 replications, and a forage: concentrate ratio of 20 to 80%.
Experimental diets included a control diet (without buffer), a basal diet with 1% sodium bicarbonate, and a basal diet
with 1% mixed buffer. Daily feed intake, monthly weight gain, and digestibility were measured. The experimental
diets did not affect feed intake, weight changes, and digestibility. The best feed conversion ratio for bulls was in
treatment of diet containing the mixed buffer supplement (P<0.05). Daily weight gain was higher in bulls fed with the
combined buffer than that of the control group (P<0.05). Rumen ammonia nitrogen was higher in the control group
than the bulls receiving mixed buffer (P<0.05). The pH of rumen fluid was lowest in the control group, two hours
after feeding (P<0.05). The present study results showed that the mixed buffer had a better performance in controlling
the rumen acidity of bulls fed with high concentrate diets compared to sodium bicarbonate, especially in terms of
improving feed conversion ratio, and it seems to be necessary to add it to such diets.

Keywords: Ammonia nitrogen, Daily weight gain, pH, Dietary conversion ratio, Rumen fluid.
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Table 1. Ingredients and chemical composition of the basic diet

Diet components

Chemical composition®

(%) Percentage (Dry matter) Amount

Wheat straw 5.39 ME(Mcal/kg) 2.28
Corn silage 15.15 NE(Mcal/kg) 1.72
Barley grain 48.52 NEy(Mcal/kg) 1.09
Canola meal 2.96 Neutral Detergent Fiber (%) 29.8
Rice hull 4.71 Crude protein (%) 14.1
Beet pulp dehydrate 9.09 Acid insoluble ash (%) 3.09
Wheat bran 6.31 Non-fiber carbohydrates 423
Meat meal 592 Dry Matter (%) 45
Premix’ 0.62 Ca (%) 1.22
Limeston 0.94 P (%) 063
Salt-white 0.39 )
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1. Mineral, Vitamin Supplement Includes: Vitamin A (1 Million International Units); Vitamin D (150 Thousand International Units); Vitamin E (3
Thousand International Units); Calcium (150 gr); Magnesium (30gr); zinc (3 gr); copper (2 gr); Manganese (5 gr); Selenium (100 mg); Cobalt (100

mg); iodine (80 mg); All amounts in one kg of vitamin - mineral supplement.

2. Feed composition is determined based on NRC software and chemical analysis.
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Table 2. Dry matter intake, Body weight index, Daily weight gain, Feed conversion ratio in Holstein young bulls.

Treatments

Parameters Mixed buffer Sodium bicarbonate Control SEM P-value
Feed intake (Kg of DM)
Period 1 8.6 8.2 7.8 0.56 0.87
Period 2 8.9 9.8 9.2 0.56 0.83
Period 3 9.6 9.8 9.9 0.56 0.9
Total 9.07 9.3 8.9 0.33 0.6
Body Weight (Kg)
Initial 331.0 331.0 330.5 14.1 0.98
First period 392.65 386.65 375.90 9.19 0.08
Second period 429.45 420.95 415.20 10.9 0.2
Third period 463.75 452.15 445.90 12.8 0.1
Average whole periods 428.61 41991 412.34 10.63 0.13
Daily weight gain 147 1.35% 1.28"° 0.06 0.001
Feed conversion ratio 6.17° 6.88° 6.95° 0.24 0.004

P/ 0) 0l oo (5,0 ire DS glls (o el Jlaisl alie é By > (glls slasl iy, o 50 da Sl o lailiwl (glas SEM #

*SEM: Standard error of the mean; In each row means with unlike letters were significantlydifferent (P<0.05).
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Table 3. Apparent digestibility (%) of experimental diets using the marker method (acid insoluble ash)

Treatment

Digestibility (%) Mixed buffer Sodium bicarbonate Control SEM p-value
CpP 65.78 64.72 63.57 1.12 0.17
DM 65.38 65.06 64.17 1.07 0.43
NDF 42.99 44.11 43.28 2.37 0.74

*SEM: standard error of the mean
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Table 4. Ammonia nitrogen concentration and ruminal pH at zero, two and four hours after feeding in Holstein young bulls.

Treatment

Parameter Sampling time SEM* p-value
Mixed buffer ~ Sodium bicarbonate ~ Control  after feeding(h)
Ruminal ammonia nitrogen (mg per 100 ml) 14.14° 15.23* 16.96 2 0.72 0.01
6.56 6.57 6.55 0 0.07 1
pH 6.44° 636" 6.19° 2 0.07 0.02
6.34 6.35 6.28 4 0.07 0.9

(P<e/o0) axil o 5l gime BB glls (g Lol lail asline

e By lylo slael (s, e 0 a1 Sle o il (gUas :SEM*

*SEM: standard error of the mean. In each row means with unlike letters were significantlydifferent (P<0.05).
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