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ABSTRACT

The methane production from ruminant production system was estimated to reach 250-500 L per animal per day
which has been reported to contribute up to 8-10 % of global warming during the next 50-100 years. The aim of this
study was to investigate the correlation among methane emission (predicted by volatile fatty acids) with milk
production traits, its components and breeding values (BV) of these traits in lranian Holstein cattle. The rumen
digesta was obtained from 150 cattle through stomach tubing and this population divided into 2 groups with 75 cattle
in each (the groups have different milk production BV). Data were analyzed by R.3.3.0. The results showed that
methane emission per unit of milk and fat were different in the two groups (P<0.0001). Also, the BVs of milk
production, fat and protein traits and daily production of milk, fat and protein had weak to moderate negative
correlation with methane emission per unit(P<0.05). The highest correlation was observed between daily production
of fat with methane emission per unit of fat (-0.79) as well as daily milk production with methane emission per unit
of milk (-0.62). These results showed that methane emission may be reduced by indirect selection per generation for
the traits had a high correlation with the gas (daily production of milk and fat).
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1. Residual Feed Intake (RFI)

2. Energy-corrected milk

3. Fat- and protein-corrected milk
4. Mid-infrared spectroscopy
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1. Methanogenesis
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Table 1. Statistic characteristics of breeding values of milk yield, its components and predicted methane in total

population

Trait Mean Min Max Standard deviation CV (%)
pH 6.62 5.4 7.94 0.46 6.94
BV milk (kg) 870.22 -1299.2 2475.1 903.41 103.81
BV fat (kg) 29.31 -34.28 82.730 24.47 84.21
BV fat percentage 0.01 -0.21 0.38 0.099 900.68
BV protein (kg) 24.91 -31.75 67.78 16.93 67.99
BV protein percentage -0.01 -0.38 0.53 0.018 -3009.58
Total Milk (kg) 11879 5659 15846 2213.12 18.63
Total Fat (kg) 306.6 122.6 481.7 74.62 24.36
Total Protein (kg) 3116 142.2 2375.6 224.12 71.93
Daily milk production (kg) 38.95 18.55 51.95 7.25 18.62
Daily fat production (kg) 1.01 0.4 1.58 2.45 24.42
Daily Protein production (kg) 1.02 0.47 7.79 0.735 71.99
Prediction of methane(ml) 14819.88 8564 19315 2235.15 15.08
Methane (ml) per kg milk 384.42 316.5 478 31.50 8.19
Methane (ml) per kg fat 15390.92 8556 31503 3340.50 21.70
Methane (ml) per kg protein 16157.75 2063 30401 3425.65 21.20

Note: BV: breeding value and total of milk, fat and protein adjusted for thrice milking daily-305.

1. Package
2. Spearman
3. Pearson
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Table 2. Statistic characteristics of breeding values of milk yield, its components and predicted methane in sub-
population with high BV

Trait Mean Min Max Standard deviation CV (%)
pH 6.66 5.4 7.94 0.49 7.32
BV milk (kg) 1723.57 1490 2475.1 220.01 12.77
BV fat (kg) 50.42 28.84 82.73 10.32 20.46
BV fat percentage -0.05 -0.21 0.12 0.06 -133.39
BV protein (kg) 34.85 7.53 65.18 11.57 33.19
BV protein percentage -0.15 -0.38 0.11 0.10 -67.22
Total Milk (kg) 13517 9943 15846 1308.35 9.68
Total Fat (kg) 354.64 215.8 481.7 52.59 14.83
Total Protein (kg) 312.12 193.8 3934 43.05 13.79
Daily milk production (kg) 44.32 32.60 51.95 4.29 9.68
Daily fat production (kg) 1.16 0.71 1.58 0.17 14.84
Daily Protein production (kg) 1.02 0.64 1.29 0.14 13.84
Prediction of methane(ml) 16346.99 12584 19315 1447.29 8.85
Methane (ml) per kg milk 369.92 322.7 435.9 23.94 6.47
Methane (ml) per kg fat 14365.10 8556 27294 2592.77 18.05
Methane (ml) per kg protein 16607.82 12114 30401 2879.78 17.34

Note: BV: breeding value and total of milk, fat and protein adjusted for thrice milking daily-305.
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Table 3. Statistic characteristics of breeding values of milk yield, its components and predicted methane in sub-
population with low BV

Trait Mean Min Max Standard deviation CV (%)
pH 6.58 5.79 7.48 0.43 6.52
BV milk (kg) 16.87 -1299.2 358.20 34413 2039.99
BV fat (kg) 8.20 -34.28 51.50 14.73 179.56
BV fat percentage 0.07 -0.16 0.38 0.08 114.31
BV protein (kg) 14.97 -31.75 67.78 15.61 104.23
BV protein percentage 0.14 -0.24 0.53 0.12 86.98
Total Milk (kg) 10242 5659 13037 1647.45 16.08
Total Fat (kg) 257.97 122.6 372.4 60.88 23.60
Total Protein (kg) 310.98 142.2 2375.6 326.68 105.05
Daily milk production (kg) 33.58 18.55 42.74 5.40 16.08
Daily fat production (kg) 0.84 0. 40 1.22 0.20 23.69
Daily Protein production (kg) 1.02 0.47 7.79 1.07 105.14
Prediction of methane(ml) 13292.77 8564 17020 1799.35 13.54
Methane (ml) per kg milk 398.91 316.5 478 31.61 7.92
Methane (ml) per kg fat 16416.75 9991 31503 3690.30 22.48
Methane (ml) per kg protein 15644.89 2063 26313 3929.70 25.12

Note: BV: breeding value and total of milk, fat and protein adjusted for thrice milking daily-305.
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Table 4. The compression of predicted methane in two sub-populations with high and low BVs

Mean+S.E P _ Value <
Sub-population with high BV Sub-population with low BV
Prediction of methane (ml) 16346.99+170.56° 13292.77+212.05° 0.0001
Methane (ml) per kg milk 369.92+2.82" 398.91+3.72% 0.0001
Methane (ml) per kg fat 14365.10+305.56° 16416.74+434.91° 0.0001
Methane (ml) per kg protein 16607.82+411.39° 15664.89+599.27° 0.18

a, b: Values with different superscripts within the same row differ significantly (p<0.05).
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Table 5. The Spearman correlation coefficient among milk production traits, its components and breeding values of
these traits with predicted methane

Type of variable B C D E F G H | J K L

A -0.02™ 0.00™ -0.12™ 0.01™ -0.09™ 0.13™ 0.10™ 0.14™ 0.00™ -0.02™ -0.02™
B 0.90™ -060" 0697 -0.757 0717 0587 0367 -0477 -027" 022"

C 031" 089 -054" 063" 058" 038" -043" -032" o0.11™
D -0.02™ 093" -0.64" -046" -0.32" 033" 014" -0.23"
E 019" 041" 0397 0327 -0317 -022° -0.04™
F -0.757  -0.59" -0.38" 0417 0247 -0.25
G 065" 065" -0.627 -0.15™ 0.08™
H 061" -0.36" -0.79" -0.09"™
| 037" -032" 055"
J 026" 0277
K 0.29"
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*, ** ns: Significantly differences at 5 and 1% of probability levels and non-significant (P > 0.05).
Type of variable: A: pH, B: Breeding value of milk, C: Breeding value of fat, D: Breeding value of fat percentage, E: Breeding value of protein, F:
Breeding value of protein percentage, G: Daily milk production, H: Daily fat production, I: Daily Protein production, J: Methane emission per unit of
milk, K: Methane emission per unit of fat and L: Methane emission per unit of protein.
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