
 

Mitigation of methane emissions from dairy cattle through dietary manipulation 

Md Najmul Haque and Jørgen Madsen 

Department of Large Animal Sciences, Faculty of Health and Medical Sciences,  

University of Copenhagen 

 

Methane from the enteric fermentation of ruminant livestock is a main source of greenhouse gas (GHG) 

emission, which is a major concern for global warming. Dietary modification is directly linked to changes in 

the rumen fermentation pattern and types of end products. Research has shown that some dietary 

modifications can reduce CH4 emissions. The overall objectives of this paper are i) to investigate the effect 

of dietary modification on methane mitigation; ii) to investigate the individual variation and repeatability of 

methane production from dairy cows. 

Study 1. 

The objective of this study was to estimate the effect of the concentrates on CH4 emission from dairy cows. 

Two groups of cows (n=36) were used with mean body weight of 660 ± 75.1 kg (mean ± s.d.) and average 

milk yield of 31.7 ± 8.9 kg (mean ± s.d.), mixed parity and mixed lactation. Both groups were fed the same 

Total Mixed Ration (TMR) ad libitum in the barn. Besides, they were fed either a starch-based (MELK) or a 

sugar-based (VEM) concentrate in the automatic milking system (AMS). After an adaptation period (period 

1), each group received either 100% MELK or 100% VEM during periods 2 and 3. Methane emissions were 

measured in the AMS continuously for 15 days over the three measurement periods (5 days x 3 periods) with 

a14 days waiting time in between the periods. The results indicate that the there was no difference in the 

milk production or DMI between the groups. No significant difference was found in CH4 production (g/d, 

g/kg DMI and g/kg ECM) between the two groups. The calculated CO2 and CH4 production and the 

CH4:CO2 ratios were very similar in the two groups. A linear positive correlation was observed between the 

CH4 (g/d) and energy-corrected milk (ECM) throughout the entire experimental period. 

Study 2. 

The objectives of this study were to investigate the individual variation, repeatability and correlation of 

methane (CH4) production from dairy cows measured during two different years. A total of 21 dairy cows 

with an average body weight of 619 ± 14.2 kg and average milk production of 29.1 ± 6.5 kg/day (mean ± 

s.d.) were used in the first year. During the second year, the same cows were used with an average BW of 

640 ± 8.0 kg and average milk production of 33.4 ± 6.0 kg/day (mean ± s.d.). The cows were housed in a 

loose housing system fitted with an automatic milking system (AMS). A total mixed ration (TMR) was fed 

to the cows ad libitum in both years. In addition, they were offered concentrate in the AMS based on their 

daily milk yield. The CH4 emissions of the cows were measured using a Gasmet DX-4030 in the AMS over 

7 consecutive days. Results indicated that the estimated dry matter intake (EDMI) and energy corrected milk 

(ECM) had a significant influence (P < 0.001) on the CH4 (l/day) yield during both years. The daily CH4 

(l/day) production was significantly higher (P < 0.05) during the second year compared to the first year. The 

EDMI (described by the ECM) appeared to be the key factor in the variation of CH4 release. A correlation (r 

= 0.54) of CH4 production was observed between the years. The CH4 (l/day) production was strongly 

correlated (r = 0.70) between the two years with an adjusted ECM production (30 kg/day). The between-

cows variation of CH4 (l/day, l/kg EDMI and l/kg ECM) was lower compared to the within-cow variation for 

the first and second years. The repeatability of CH4 production (l/day) was 0.51 between two years.  

Conclusions 

From these two studies, it can be concluded that starch is more efficient in CH4 mitigation than is sugar. The 

supplementation of starch via concentrate in the AMS is not enough for CH4 reduction. Feeding starch 

through TMR is an efficient method of CH4 abatement. A higher EDMI (kg/day) followed by a higher ECM 

(kg/day) showed a higher CH4 production (l/day) in the second year. The variations of CH4 (l/day) among the 

cows were lower than the within-cow variations. The CH4 (l/day) production was highly repeatable and, with 

an adjusted ECM production, was correlated between the years.  


