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Enteric methane emission models for beef cattle in Southeast Asia

Ruminants are one of the major sources of greenhouse gas emissions. Therefore, a
precise estimation of this category is needed. Since direct precise measurement from
each cattle is labor-consuming and requires a specific expensive measurement facility,
an alternative approach that enables indirect estimation with available data, such as the
feed intake or its quality, is needed. Currently, methane emissions from ruminants in
each country are estimated using the methane conversion value (V,,), which utilizes the
gross energy intake (GEl) data. However, the current model is composed of datasets
from Western cattle breeds and feed composition, which is very different from the
situation in Southeast Asian countries, and it makes the precision of the estimation poor.
Therefore, a better estimation equation model that reflects the specific production
condition in Southeast Asian countries is needed. Here, we revised the current methane
emission equation model by collecting the available methane emission data and feed
intake or its composition data across Southeast Asian countries.

We conducted a survey on methane emission data and feed intake or composition
data from 8 Southeast Asian countries as part of the GRA-LRG global network project,
and found that only 3 countries (Thailand, Vietnam, and Indonesia) possess methane
emission data using the standard chamber method. After quality filtering, 398 data
points were used for developing the methane emission estimation equation model. First,
we developed the model based on dry matter intake data (Table 1, @). The RMSPE
value is lower compared to current IPCC Tier 2 (2019) or Global Network Tier 2 equation
models, indicating that our model has higher precision compared to these existing
models (Fig. 1). The RMSPE value could be further lowered by including NDF or body
weight as additional parameters (Table 1, @®), Fig. 1). Furthermore, the dataset was
divided into 3 categories according to the roughage/concentrate ratio (all forage: 119,
high forage: 163, low forage: 116), and they were used for developing higher precision
equation models (Table 2). The RMSPE value was lowest for the high forage (50%-85%)
category, which is the most widespread feed composition in the region.

These estimation equations can be utilized as a better and alternative approach
compared to the existing estimation equations for inventory data development in each
country. However, we need to keep in mind that the dataset used for the methane
emission estimation equation model is derived from only a few countries (Thailand,
Vietnam, and Indonesia).
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Table 1. Estimation equation and prediction error of methane emission from the rumen all data
(n=398)

Model RMSPE(%)
@ DMI 20.15 (4.42) + 19.59 (0.90) x DMI 16.9
(@ DMI, NDF 36.03 (4.91) + 18.77 (0.86) x DMI - 0.34 (0.05) x NDF 15.2
(3® DMI, NDF, BW 26.63 (4.82) + 15.20 (1.04) x DMI - 0.29 (0.05) x NDF + 0.08 (0.015) x BW 14.2
Global Network Tier2 | [0.061x GEI] + 0.05565 214
IPCC (2019) Tier 2 [0.07 x GEI] + 0.05565 19.9
Suzuki et al. (2018) 8.91 + 22.71 x DMI 16.8
van Lingen et al. (2019) 54.2 + 12.6 x DMI 19.0

DMI: dry matter intake, NDF: neutral detergent fiber, CP: crude protein, EE: ether extract, BW: body weight, GEI: gross energy intake,

RMSPE: root mean square prediction error, values in the parenthesis: standard error

Table 2. Estimation equation and prediction error of methane emission from the rumen, high
forage content (50% - 85%, n=163)

Model RMSPE(%)

@ DMI 14.27 (6.00) + 19.75 (1.27) x DMI 15.1

@ DMI, NDF 34.32 (6.78) + 19.81 (1.14) x DMI - 0.43 (0.09) x NDF 13.0
63.33 (9.89) — 2.19 (0.54) x CP + 2.74(0.86) x EE - 0.36

(3 CP, EE, NDF, BW 13.2
(0.11) x NDF + 0.28(0.02) x BW

Global Network Tier 2 [0.061 x GEI] + 0.05565 21.5

IPCC (2019) Tier 2 [0.07 x GEI] + 0.05565 15.1

Suzuki et al. (2018) 8.91 + 22.71 x DMI 16.5

van Lingen et al. (2019) 54.2 + 12.6 x DMI 17.4

DMI: dry matter intake, NDF: neutral detergent fiber, CP: crude protein, EE: ether extract, BW: body weight, GEIl: gross energy
intake, RMSPE: root mean square prediction error, values in the parenthesis: standard error
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Fig. 1. Observed vs. predicted plots for methane emission (g d'animal™) prediction equations

Reference: Tee et al. (2022) Anim. Feed Sci. Technol. 294: 115474,
Figures and tables reprinted/modified with permission.
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