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Effects of energy intake level on methane production of Thai native and Brahman

crossbred cattle
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Abstract: The objective of this study was to focus on effect of energy intake level on methane production. Thai native and
Brahman crossbred cattle (262+ 9 and 356+ 20 kg of BW, respective) were assigned to a replicated 3 x 3 latin squared design
in 3 period with 3 feeding levels of the energy intake 1) 0.7xM, 2) 1.1xM and 3) 1.5xM (M=feeding at maintenance level as
500 kJ ME/kgBW0'75/d). It was found that gross energy intake energy loss in feces, urine and methane (kJ/kgBW0'75) of Thai
native and Brahman crossbred cattle were not different (P>0.05). Total methane production (121.28, 222.39, 220.00 L/d)

quadratically increased (P<0.05) when increased energy intake level. However, it was a quadratically decreased when
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consideration of ratio of methane energy production to digestible energy intake (P<0.05, 22.45, 13.06, 12.70 % DEI) or

metabolisable energy intake (P<0.05; 31.67, 15.63 and 15.01 % MEI). The result of this study indicated that energetic

efficiency were no different between Thai native and Brahman crossbred cattle. The increasing of level of digestible energy

intake and metabolizable energy intake level can reduce methane production in beef cattle.

Keywords: Intake, methane, energy, cattle
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Figure 1. CH, production in Thai native (A) and Brahman crossbred cattle (B) at different time.
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Table 1. Feed formulation and chemical composition of experimental diet "

Ttems Treatments
T1=0.7xM T2 =1.1xM T3 =1.5xM

Feed formulation (in 1000 g of DM)
Rice straw 1000.00 600.00 300.00
Cassava chip - 171.40 300.00
Rice bran - 85.70 150.00
Corn meal - 22.70 40.00
Soybean meal - 48.30 85.00
Coconut meal - 28.40 50.00
Palm meal - 39.80 70.00
Vitamin—mineral premix - 5.00 5.00
Total 1000.00 1000.00 1000.00
Chemical composition
DM, % 91.49 91.47 91.46

------------------------- % DM basis ---=-===========mmmnmmmnaee
OM 90.43 92.72 93.10
Cp 3.07 7.05 10.03
EE 0.70 3.10 4.89
NDF 76.86 62.56 51.84
ADF 54.20 39.48 28.45
GE, MJ/kgDM 17.82 19.33 19.58

DM = dry matter, OM = organic matter, CP = crude protein, EE = ether extract, NDF = neutral detergent fiber, ADF = acid detergent

fiber, GE = gross energy
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Figure 2. Cumulative CH . (litter) production between Thai native (A) and Brahman crossbred cattle (B) at different

time.
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Table 2. Body weight, intake, Fecal and urine energy loss and methane production of beef cattle””.
Squared (Cattle) p- Diet (Energy intake level) P-Value
Items SEM SEM
Thai Crossbre Value 0.7xM 1.1xM 1.5xM L Q
Observation number 9 9 - - 6 6 6 - - -
Body weight, kg 263 356" 315 <0.01 313 306 308 3.86 0.40 0.37
Intake
DM, kg/d 3.86" 4.97" 0.12  <0.01 2.89" 4.99" 537" 0.15 <0.01 <0.01
OM, kg/d 3.61° 4.73 0.12  <0.01 2.83" 4.66' 5.03" 0.07 <0.01  <0.01
CP, kg/d 0.28 0.38 0.02  <0.01 0.09° 036" 0.52" 0.01 <0.01 0.06
NDF, kg/d 2.36° 3.07° 0.15  <0.01 2.28° 3.09" 278" 0.09 <0.05  <0.05
GEI, MJ/d 73.96" 95.49" 234 <0.01 53.04° 95.35" 105.79" 2.87 <0.01 <0.01
GEI kJ/kgBW"" 1133.35 1169.78  25.99 0.25 713.86° 1303.15 1437.67°  36.76 <0.01  <0.01
DEI, kJ/kgBW"” 711.05 72342 45.07 081 29877 917.61 93532° 6374 <0.01 <001
MEL ki/kgBW'” 594.20 596.35  41.42 0.96 220.20° 770.76" 794.86"  58.57 <0.01  <0.01
Fecal energy loss, 42230 44635 4202 093 415.09 385.54 502.35 59.42 0.18 0.19
KJ/kgBW"”
Urine energy loss, 18.95 24.02 440  0.66 14.31 28.14 21.99 6.23 0.25 0.10
KJ/kgBW"”
Methane production
L/d 161.33°  214.33" 1020 <001 121.28" 222.39" 220.00" 14.43 <0.01 <0.01
MI/d 6.38 8.48 040  <0.01 4.79" 8.79" 8.69" 0.57 <0.01 <0.01
KI/kgBW"" 97.90 103.06 4.15 0.31 64.26° 118.72" 118.47" 587  <0.01 <0.01
L/kgDMI 41.04 42.67 0.18  0.46 40.84 43.67 41.06 0.25 0.93 0.26
L/kgNDFI 68.25 68.43 403 097 53.40" 71.61" 80.03" 5.70 <0.01 0.35
% GEI 8.65 8.94 035  0.50 8.99 9.12 8.28 0.35 0.19 0.29
% DEI 14.73 17.41 153 017 22.45" 13.06° 12.70° 1.78 <0.01 <0.05
% MEI 18.04 23.51 283 0.13 31.67" 15.63" 15.01° 2.83 <0.01 0.05

* Least square means with different superscripts among squared significantly differ (P<0.05).

** Least square means with different superscripts among diet significantly differ (P<0.05).

v M, maintenance requirement (500 kJ ME per kgBWms/day); SEM, standard errors of the means; DM, dry matter; OM, organic matter; CP, crude

protein; EE, ether extract; NDF, neutral detergent fiber GEI, gross energy intake, DEI, digestible energy intake; MEI, metabolizable energy intake.

Z/Probabili‘ry of a significant effect of levels or of a linear (L) or quadratic (Q) effect of feeding levels.



