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Background
- Enteric methane (CH,) from dairy cows is a major contributor to climate change.

Alm
(@/‘) To quantify and compare enteric CH, emissions using baseline

- Diet composition and feed intake drive enteric emissions, which can represent energy lose of 6-12% of  measurement (HGT: Hohenheim gas test) and model estimate (IFCN LCA

total intake; therefore precise measurement is essential to improve efficiency and produce more  model: International Farm Comparison Network Life Cycle Assessment), and

sustainably. evaluate the model’s validity as a decision-support tool.

Materials and methods

1. Farm surveys & Selection of 4. Modelling and Data analysis
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3 districts: Khulna, Jashore
and Satkhira
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2. Farm monitoring and on-farm data
collection

3. Feed sampling and laboratory analysis

 |IFCN LCA model (Tier 1
and Tier 2 approach)
used for farm specific
data

* Proximate and detergent fibre
analysis (VDLUFA)
 Hohenheim gas test (HGT)-
| = Total Gas Production (TGP)
= CH, via Gas Chromatography
= QOrganic Matter Degradabillity

 December- January, 2025/26
e 2 consecutive day/ farm

Collected information on:

330 farms, May-August,
- Herd and Animal Y{}f Feed use

2024

= 63 farms, December-
January, 2025/26

 Comparing in-vitro

lllustration of work process

[ + 9farms (L HF, 1 FFand 1 @2 Milk production & Farm resources (IVOMD) using Gerhardt :223;”9 yield with model
[:J BF/ District) M= reproduction g&s system after HGT

e L IFCN partial LCA model

Table 1: Classification of farm types : _ _
~ _ _ 1. Inventory Inputs 2. Core boundary calculation 3. Standardized
-arm types *No. of dairy cows Purpose of rearing Labour Data collection from global and on- Processing within the cradle-to-farm-gate output allocation
Household 1-3 Family consumption; sell Family farm sources (Cradle-to-farm-gate) perimeter
—arm (HF surplus milk members . D i :

| (HF) P | | | + Herd and animal management D|r_ect emissions- enteric and manure CH, Kg-CO,-eq. / kg

—amily Farm 4-16 Sell milk and make profit Family * Indirect emissions- farm management related
(FF) members ||* Crop and feed production SCM or ECM
Business >16 Business-based/Return  Hired * Resource use and management CaéC;JIDIf(i:t'(?nS fﬂ“?ﬂec{ with IDF LCA standards
Farm (BF) on Investment labour an guldetines

*Global standard: HF= 1-30, FF= 31-300 and BF= >300 cows: IDF: International Dairy Federation, SCM: Solid corrected milk, ECM: Energy corrected milk

Dairy cows: Lactating + dry cows

Results
Table 2: General information of 9 observational farms | _ _
m Baseline (HGT) IFCN Tier 1 approach m|FCN Tier 2 approach
Number Average body Average milk S :
. . : atkhira
Study Farm Herd of dairy weight production Milk Fat ’2\1'20 Jashore Khulna
region types size COWS (Kg/cow) (L/cow/day) (%) 8
1.00
Jashore HF 8 2 400 7.8 4.3 2
FF 8 4 421 9.9 4.5 EO 30
BF 58 29 450 10.9 4.5 “.il '
O
Khulna HF 3 2 380 7.0 4.1 @) 0.60
FF 8 4 420 8.5 4.2 2
BF 25 18 470 9.8 4.7 -
£0.40
Satkhira  HF 4 2 370 7.9 4.8 %
FF 12 38 430 10.1 3.8 E 0.20
BF 38 26 300 11.2 4.8 =
Range across 9 farms O 0.00
Intake and diet composition Methane yield- g CH,/cow/day HF FF BF aly FF BF aly FF BF
CP (9/kg DM) 85.6-157.8 IFCN Tier 1 264 - 322 Figure 1 : Methane Intensity Profiles: in-vitro Baseline vs IFCN Tier Models (kg
aNDF (g/kg DM) 374- 608 IFCN Tier 2 254 -362 COz-eq/ kg SCM)
Metric Baseline (HGT) IFCN Tier 1 IFCN Tier 2
® % DM comes from concentrate byproducts .
% DM comes from concentrates Intensity range (kg CO--eq/kg
% DM comes from straw SCM) 0.83-1.11 0.78-1.13 0.84-1.20
® % DM comes from grass .
S ’ J Mean deviation vs HGT — -1.2% -5.0%
= e Jashore------ - Khulna------- - Satkhira-----
=100.0 Per-farm deviation range — -15.9% to +12.1% -18.2% to +16.9%
a
—= 90.0 Max absolute error — ~16% ~18%
S 80.0
-
= 70.0 Key MesSsages
Q 60.0
-
© 50.0 o o _ _ | |
_g’ 400 ‘Emissions are farm-specific and diet-driven. HGT CH, intensity ranged 0.83-1.11 kg
& CO,-eqg/kg SCM (=187-293 g CH,/cow/day), driven by DMI and NDF.
< 30.0
g 20.0 Model vs. In-vitro accuracy:. Mean deviation was -1.2% (Tier 1) and -5.0% (Tier 2) on
.% 10.0 . I . . . I I Intensity, and per-cow-day CH, (Tier 1: 264-322; Tier 2: 253-362 g/cow/day) showed close
o 0.0 . . L
g- HE = = = = = HE CE = alignment with HGT range (187-293 g/cow/day) — no systematic bias.
o

Observational farms/region

Figure 2: Share of feed groups in total DMI

National level methane estimation. IFCN LCA models can be useful tool for

regional/national, data-driven CH, estimation with limited laboratory facility.
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