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Effects of oil plant use for rumen methane mitigation in in vitro gas production
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Abstract: Ruminal /n vitro gas production system was conducted to investigate the influence of oil seed source in substrate
mixture on gas production volume and methane production using rumen innoculum from two Brahman cross bred cattle about
1.5 years old. Substrate mixture treatment were Trtl = control, Trt2 = rice bran, Trt3 = cotton seed, Trt4 = peanut seed, Trt5 =
sunflower seed, Trt6 = soybean seed, Trt7 = cashew nut, Trt8 = sesame seed, and Trt9 = coconut meat. All data were subjected
to analysis of variance according to complete randomize design with 4 replications. Total gas volume and methane production
per IVDMD were not different for all treatments (p>0.05). There was an effects (p<0.05) of oil plant sources on methane
concentration at 48 hr. incubation (85.29-153.91 ml/IVDMD). The results indicated that oil seed sources had a high potential
for rumen methane mitigation.
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Table 1 Feed formulation, chemical composition, methane, gas production, digestibility and volatile fatty acid.

Item Trt 1 Trt2 Trt3 Trt 4 Trt5 Trt 6 Trt 7 Trt 8 Trt9 SEM

Formulation, kg

Rice Straw 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00 -
Cassava chip 29.50 20.50 20.50 20.50 20.50 20.50 20.50 20.50 20.50 -
soybean meal 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 -
Urea 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 -
Fat source - 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 -
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 -

Chemical Composition, %DM basis

oM 90.48 88.50 88.99 89.31 89.38 89.01 89.54 89.22 89.33 -
CP 8.75 10.17 11.19 11.42 11.07 12.46 10.41 10.53 9.35 -
NDF 53.66 55.54 54.15 55.17 55.60 54.45 52.85 54.57 54.78 -
ADF 37.66 43.53 32.30 32.16 33.02 34.44 34.56 36.43 33.57 -
EE 0.64 1.39 2.49 4.02 5.10 2.47 4.56 4.39 4.27 -

Digestibility, %

IVDMD 24 hr 46.73°  4326°  41.83° 4538  4631°  4629°  4551° 44.17°  36.36' 1.23
IVDMD 48 hr 63.15° 6151  60.80° 6243 6253 6197  6321" 6209  45.89° 1.19
IVOMD 24 hr 51.60° 4834  4691° 5013 50.85°  SLI3°  50.15°  48.99°  42.24° 1.12
IVOMD 48 hr 66.41" 6471 6422°  6583°  65.54°  6536°  66.64° 6536  50.84' 1.15

Gas production, mL

6 hr 7.70 9.82 10.48 11.26 10.13 11.33 9.90 10.05 9.66 1.09
12 hr 30.80 31.88 33.03 36.19 32.58 36.65 33.95 36.52 32.32 3.75
24 hr 66.03 64.07 73.70 89.23 69.32 76.10 71.87 75.68 71.83 7.39
48 hr 79.29 94.27 100.94 107.34 94.53 106.02 96.70 102.70 92.69 6.59

Total Methane, mL/IVDMD
24 hr 18.97 17.04 18.84 19.43 20.94 19.71 19.48 22.48 18.96 1.67
48 hr 19.82 19.08 22.17 28.87 20.09 25.11 28.23 21.75 16.14 3.67
Total Methane, ml/L
24 hr 155.81 193.21 166.02 182.31 187.08 155.99 157.67 169.82 185.37 17.51

ab ab ab

113.04°  111.37 8529"  121.86"  1144"  153.91"

c ab ab

105.44 109.18 18.22

¢

48 hr 203.19

Volatile Fatty Acid, mM

Total VFA at 24 hr 3022 29.98 3348 3597 3026 35.83 3166 3352 30.17 2.86
Acetic acid, % 36.42 3872 4199 4287 4047 4449 3870 4160  40.66 1.72
Propionic acid, % 2053° 2171 2148°  2034° 21577 2067°  2131° 2141 1915 0.52
Butyric acid, % 2037° 1863  17.15° 173" 17.65° 1620 1871 1731 18.90°  0.57

Total VFA at 48 hr 58.79°  5725"  6229°  59.89" 5699  56.73"  5321° 55160  44.24° 6.24
Acetic acid, % 5125 53.66°  5559° 5418  5442° 51660 51.44°  50.68°  45.11° 2.00
Propionic acid, % 18.08 18.56 18.45 18.13 18.71 19.55 19.43 19.58 18.41 0.70
Butyric acid, % 14310 12.89° 12020 1273° 12350 139" 13.43° 1374 17.02° 0.60

**“ Mean in the same row with different letter in their superscript differ (p<0.05).





