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Replacement of urea with slow-release urea in feed block on nutrient
digestibility and rumen fermentation characteristics in Thai native cattle
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ABSTRACT: The objective of this study was to evaluate the replacement effect of urea with urea-calcium sulphate
mixture (U-cas)in feed block on nutrient digestibility and rumen fermentation characteristics in Thai native cattle.
Four Thai native cattle with 100+3.0 kg BW were randomly assigned in a 4x4 Latin square design. The replacement
of urea with U-cas in feed block at 0, 12, 15 and 18% DM, respectively. It was found that total intake of roughage
was higher in U-cas when compared with urea treatment while feed block intake was not changed. Digestibilities of
DM, OM, CP and NDF were increased in the replacement with U-cas whereas digestibility of ADF was similar among
treatments. Replacement of urea by U-cas could reduce ammonia-N concentration (P<0.05) and supplementation of
U-cas at 18% improved efficiency of microbial protein synthesis at 84.6 g/d when compared with urea fed group.
Moreover, bacterial population and fungal zoospores were enhanced with U-cas inclusion. Proportion of propionic
acid was improved when animal fed with U-cas. Therefore, replacement of urea with U-cas could improve nutrient
digestibility and rumen fermentation in Thai cattle fed with rice straw
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Table 1 Ingredient and chemical composition of urea-calcium mixture (U-cas) and feed block (FB)
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Replacementof U-cas in FB [% DM]

Ingredients [g/kg DM] U-cas
0 12 15 18

Rice bran 300 300 300 300

Molasses, liquid 425 390 380 380

Urea 105 35 20 -

U-cas - 120 150 180

Cement 110 105 100 90

Sulfur 15 10 10 10

Mineral premix 15 10 10 10

Salt 10 10 10 10

Tallow 20 20 20 20

Chemical composition
Dry matter [g/kg] 780 781 779 780 630
Organic matter [g/kg DM] 700 701 703 704 820
Neutral detergent fiber [g/kg DM] 271 269 268 270 -
Acid detergent fiber [g/kg DM] 211 213 212 211 -
Crude protein [g/kg DM] 349 350 349 350 1690
Metabolizable energy (ME) [MJ/kg DM] 15.6 15.4 15.3 15.3 -

Table 2 Feed intake and digestibility of nutrients of cattle fed different levels of urea-calcium

mixture (U-cas) in feed block (FB)

ltems Replacementof U-cas in FB [% DM] SEM
0 12 15 18
DM intake [kg DM]
Rice straw 21 2.1° 2.2° 2.5° 0.05
Concentrate 0.6 0.6 0.6 0.6 0.02
Feed block 03 03 0.3 0.3 0.01
N intake, g/d 385 392 39.6 41.3 2.23
Apparent digestibility[kg/ kg DM]
Dry matter 0.65° 065° 066 0.69° 0.012
Organic matter 069° 0.69° 072 073° 0.014
Crude protein 0.63° 064° 066> 067" 0.012
Neutral detergent fiber 054° 055° 061°  063° 0.011
Acid detergent fiber 043 042 0.44 0.44 0.096

*"Means in the same row with different superscripts differ (P<0.05)
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Table 3Rumen fermentations and rumen microorganisms of cattle fed different levels of urea-

calcium mixture (U-cas) in feed block (FB)

Replacementof U-cas in FB [% DM]

ltems SEM
0 12 15 18
Ruminal ecology
pH 6.8 6.6 6.6 6.6 0.51
Temperature, C 393 394 394 394 1.54
Ammonia-N [mg/dl] 21.1° 204%  181° 17.9° 1.00
Ruminal microbes [cell/ml]
Bacteria [x 10" 54° 57 6.6 7.2% 0.43
Protozoa [x 106] 4.5 4.7 4.2 4.4 0.68
Fungal zoospore [x 10°] 1.4 14 1.6° 2.4° 0.19
Total VFA, mmol/l 1172 1168 1196  118.8 13.21
VFA, mol/ 100 mol
Acetic acid (C2) 714 723 71.1 70.2 8.23
Propionic acid (C3) 18.6° 18.8  20.7° 215 0.81
Butyric acid (C4) 10.1 9.0 8.3 8.4 1.19
Microbial crude protein’[g/d] 336.5 340.1 390.8 421.1 10.32
EMNS“[g N/kg OMDR] 134 135 16.5 22.4 1.22

*’Means in the same row with different superscripts differ (P<0.05)

°Microbialcrude protein (MCP) [g/d] =3.99 x 0.856 x mmoles of purine derivatives excreated (Cherdthong et al.

2011a).

dEfficiencyof microbial N synthesis (EMNS, g /kg of OM digested in the rumen (OMDR) = [(MCP [g/d] x

1000)/DOMR (g)], assuming that rumen digestion was 650 g/kg OM of digestion in total tract.



